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INTRODUCT ION

The final report (AFCRL-TR-75-05 88) prepared under

a prev ious contract (F19628-73-C-0081 ) with Emmanuel

College detailed the specifications of the mini-computer

loca ted at AFGL and installed for data reception In the

MAGAF network.

The MAGAF Data Collec tion system software consists of

var ious programs , funct i ons , and subroutines desi gned to

collect , arch i ve , and provide user access to data received

from the MAGAF data collection network. - These rou tines

operate un der the VORTEX real-time , mult i tasked , disk

operat ing system on a VAR IAN V-72 minicomputer. (Multi-

tas king Is a scheme whereby many more or less Independent

programs compe te for system resources under some kind of

pr iority setup.) A brief description of MAGAF system flow

follows.

Upon system In itialization, a MAGAF ini tial i zation

program is read in from the Foreground Library and executed.

Si nce th i s program i s on di sk , it can be changed as required.

Currentl y, this program checks the presence of the 5 kHz and

10 kHz signals to V-72 counter and Interrupt clock and syncs

the computer and Its counter to the 10 second pul se from the

master clock. A t this poin t , control is returned to the

VORTEX operating system with the core resident di gital data

un i t, DDU , monitor ac tive

• ‘I
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The core resid ent ~o~~itor i n i t i a t e s  ~i read  in to  ~~e

fi rst of two buffer areas ana releases control to the VORTEX

-• system. Upon receipt of a frame of data from the DDIJ,

VORTEX reactiva tes the noni tor which updates the pointer

to the data for user programs and initia tes a read into the

second buffer area. This pro cedure continue s using alternate

buf fer areas. Subroutin es are available on the system libr ary

to access the data , conver t the ti me code , and un p ack the

data into Instrume nt order. -

The data access mon itor subroutine , when called by

a user program , checks for a change in the data poin ter

provided by the ODU monitor. If there has been no change

in th is pointer , the program is deactivat ed for 50 milli -

secon ds and the pointer is checked again. If the poin ter

has changed , the frame is moved to the data are a defined

by the user program and the subrouti ne returns to the user

t- program. It should be noted at this point that a change

• In this procedure Is contemplated.

The Inter im arch ivin g pr ocedure takes the frame of data ,

compresses it when possible , sto res it on di sk i n a ci rcular
- • buffe r to maintain a short term history , and schedules the

tape wrIt ing program when a buffe r segment has been completed.

~oth programs, compression an d tape wr ltinn are on disk and

can therefore be mo dified.

_ _ _  
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I. MAGAF System

1. Library Functions and Archiving Procudure

(a) The libra ry functions listed in Appendix A have been added
to the system .

Function Cal l ing
Name Type Sequence Result

lAND Integ er I=IAND(J ,K) Returns log i ca l product of J and K.

IOR U I iOR(J ,K) Returns log i cal sum of J and K.

IXOR I= IXOR(J ,K) Re turns exclusive of J and K.

NOT H I=NOT(J) Returns logica l complement of J.

IBIT 11 i= iBI T(J ,N) i=
~?) 

if Nth bit (mod. 16) of

J is {~~} .

MASK I =MASK(N) (N l eading onesi

Return s~~~~ leadi ng 
J 

i f  N
zeros

• • ISHI FT ‘ I i=ISM I FT Returns J shifted ~ p laces acco rc in g
(J ,N ,ITP) to lip .

O — Arithme tic left shift
1 — Log i ca l rotation left

l ip  — 
2 - A ritmet ic ri ght shift

— 

3 - Logica l right shift
(0 f i l l)

ISET ‘I I=ISET(N) Returns a mask with bit N set to 1
• (others 0). N Out of range 0-15

undefin ed.

IRSET U l= IRSET(N) Returns a mask w i th  bit  N set to 0
(others 1). N out of range 0-15 is
undefined except ,

N = 17 returns left byte mask
N = 18 1 ri ght byte mask

6
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(b) MAGAF data collection interi m archivin g procedure:

The MAGAF interi m archiving procedure consists of two programs which prepare

the archive tape and a library subroutine and program for using previously
prepared tapes. A description of the programs follows . Program listings

are contained in Appendix B. The tape forma t i-s given in Appendix C.

-
. 

- I. Program ARCH IV mon i tors the incoming data , compresses it if possible ,

and buffers it out to disk. When the disk buffe r is full , ARCH IV schedu l es

p rogram ARCTAP , which transfers the data to tape and changes tape units

when the current unit is full.

II. Function I$TPY returns tape status and frame data to user programs ,

schedul ing program DCIIPRS when necessary. Program DCMPRS reads in one

phys i cal reco rd fro m tape , decompresses the d.~ta , wri tes it out to disk ,

and returns to I$TPY tape status and the number of log i cal records
contained to I$TPY .

The cal l ing sequence for I$TPY is :

LIST = l $TPY(IUNIT , IA)]

where 1ST is tape status , IUN IT is the logical unit number of the tape ,

and IA is an array with dimension 245 which contains frame and status

informa tion.

1 - good frame
0 - device bus y

1ST = -l - end of tape
• -2  - end of f i le

-3 — erro r

The format of IA is as described in AFCRL-TR-75-0588, with the following

exce pt ions :

A. Data words and buffer contents are in the following form :

15 14 13 12 11 10 9 8 7 6 5 L 3 2 1 0

[ s( sf si S( s~ d l d f d l d ld t d (d j d ld {d (e I

where s sign b it (replicated)
d da ta bi t
e error bit

B. IA(242) and IA(243) now contain frame time in seconds and mi l l i -
seconds respec t ively , frame time being reset to zero every time

real time reaches zero moduio ten seconds.

7 
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Each physical record consist ._ i ta f 2560 or fewer 12—bit words , (5 12 CDC 6600

— 
words), and conta ins i~~ Illany 1.i’~i cAI rec ru~ ~~~~ can be comp letel y conta ined

i n 255~ words. All logi ca l r--cc ,rd -~ L( i r l t- , i ri 3 control words , except for

type -1.

Word I = type ot record
Word 2 = subtype
Word 3 = numbt’r of 12-HI - -~ords th i s logical record

( inc~~ud ing coF- i1rol w o r d s ) ,

At present , three types of records have been reserved.

Type 0 = header record , not yet def ined
Type I = frame data
Type -l = end of physica l record (12-bit , 2’ s comp l ement — i)

For type 1 records , subtype 0 has been de f i ned .

Word I = 1
W o r d 2 = 0
Word 3 = N = number of ‘,iords

I - good frame
Word 4 = Status = - 1  — er ror  frame

-2  - t imeout

The rest of the frame is as follows for the various frame statuses ,

S la t u- ,

-2 — 1 - 1
Word 5 “received ” t ime seconds

Word 6 “ “ m i l l i s e c o n ds

Word 7 B u f f e r  c o n t e n t s

Word 8-N pA r t i a l  fralI- le 240 da ta  words rece ived hi
rc ce iv ed , i f  arranged form by instrument
any. ~~~, q i v e n  in  AFCRL TR 75 -O 5SS.

DCILA and buffer contents are two ’s complement

11 10 1 0  
- 

-

I data [~,j
SI- I tU’-, 1

Word 5 — pack nq f i c  b r  SCX
W a r d  6 — ‘ ‘  I ’

Wo,-d 7 — ‘ ‘ ‘  SCZ
Word S — ‘‘ ‘‘ F F X
Wo: 1 

~) 
— ‘ ‘  ‘‘ FFY

Word 10 - ‘‘ FEZ

46



Word 11 — pack i n*j factor Ana Joq spares
Word 1 2 — “ “ Dig ital spares

The rest of the frame is then the same as words 5-N of status -l
frames except that relevant data is compressed according to the

scheme detailed be l ow.

Packi ng Scheme -

If a par ticular instrument give s in readings , X 1 , X ,
m- l AX. are calcula ted whe re AX. = X. -X., , If all the AX,I - I i+1 i I
are 0, the packing facto r K is chosen to be 0. Otherwise K is

the minimum of 2, 3, Li, 6, 12 such that _2~
% 1  

< AX . < 2K 1  
-1 for

a l l  i=l ,...,m=1.

When K=12 , actual data is stored. When K~ 12 , the packed instrument

format is as follows , where 9. = 12/K

x l
AX 9 ... AX 1
AX 9. ... AX 1~~1

— (‘ for K 1 0

~A:~~ I •‘~~ 

U

It should be noted tha t X and X ~~~ s to red  w i t h  error bits (which are1 III
zero because we only pack error-free I r~-unes) but tha t the AX. are dat a

del tas on l y, in two ’s complement form.

Therefore , af ter the AX. ’s are CX PaNIJCd to full words , X~ = X . 1 +2AX . 1 .

1+7 

_ _ _ _ _ _  -~ 
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2. UNPACKING AND PACKING SUBROUTINES

SUBROUTINES $UNPK AND SREPK

S U B R O U T I N E S  $ U N P K  A N D  $ R E P K  H A V E  B E E N  W R I T T E N
RESPECTIVELY TO UNPACK A DATA FRAME FROM RECEIVED
DATA ORDER TO INSTRUMENT ORDER (DEFINED IN A PREVIOUS

REPORT) AND TO REPACK THE DATA INTO RECEIVED DATA

ORDER. SUBROUTINE REPACK IS USED PRIMARI LY TO OBTAIN

D U M P S  FOR H A R D W A R E  D I A G N O S T I C  P U R P O S E S .  -

A PERMUTATIO N TABLE ($CYCsT THRU Ø$CYCND)

WHICH DEFINES THE PARTICULAR PERMUTATION FOR THIS

PURPOSE HAS BEEN ADDED TO THE IN CORE SYSTEM.

USAGE : DIMENSI Ø N IA(245), IB(2 Li5)

CALL $ u N P K ( I A ,I B)  -

CALL $ R E P K ( I A ,IB)

R E S T R I C T I O N : I A  A N D  l B  M U S T  BE D I S J O I N T  OR
I D E N T I C A L .  - 

-
~~

BECAUSE THE METHOD USED IS GENERALLY APPLICAB LE

TO ANY PERMUTATION AND ITS INVERSE , A BRIEF D IS- 7

- - 
CUSSION OF METHOD AND A FLOW CHART OF THE PROCEDURE

WILL BE GIVEN.

T H E O R Y : 
- -

ANY PERMUTATION CAN BE REPRESEN TED AS A PRODUCT j
OF DISJ O I N T  CYCLES , W H E R E  A C Y C L E  I S  M E R E L Y  A T R A C I N G

- : 
OF ELEMENTS W H I C H  PERMUTE INTO EACH O T H E R .  ( S E E  ANY
TEXT ON MODERN ALGEBRA) . FOR EXAMPLE , U S I N G  P E R M U T A -
TIONS OF A SQUARE , R O T A T I O N  T H R O U G H  900 :

I 2 4 ~~1

_ _ _ _ _ _ _ _ _ _4 3 3 2
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CAN BE REPRESENT ED AS (1 ,2 ,3,4) i.e. I GOES TO 2
GOES TO 3 GOES TO 4 GOES TO 1 AND REFLECTI ON ABOUT
A DIAGONAL

2
CAN BE REPRESENTED AS (1) (3) (2,4).

THE ADVANTAGE OF THIS REPRESENTATION I S  THAT T H E  H
INVERSE PERMUTATION IS IMPLICITLY DEFINED BY THE PER-
MUTATI ON ITSELF - READ THE CYCLES BACKWARDS.

M E T H O D :
AN INDEX TABLE IS PREPARED WITH NEGATIVE TERM IL

NATORS AT BOTH UDS CON TAINING THE CYCLES AUGM ENTED
BY THE START INDEX OF EACH CYCLE. 

-

FOR EXAMP LE 1’HE TABLES FOR THE ROTATION AND
REFLECTION WOULD BE:

ROTATION REFLECTION
— l —I

-

- 
1 1
2 1

4 3
1 2

— l 4
- 

2

THE PROGRAMS THEN SCAN THE CYCLES IN THE I N D E X

TABLE IN THE PROPER DIRE CTION TO PERFORM THE PER-
MUTAT ION. -

______  

____ 

-- - -- 
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FLOW CHART:

GET FIRST
( L A S T )  I N D E X

E N T R Y

1< —_

jXNj~~~ Y I

~~~~~~~~~~~~~
_ k R E T u

~~Th
STORE FIRST

L 
CYCLE INDEX

G E T  C U R R E N T
V A R I A B L E

S T O R E
V A R I A B L E

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

GET NEXT
I N D E X

N E X T
I N D E X = F I R S T

Y C L E  I N D E X ’  NO

_ _ _ _ _ _ _ _  --—--—-~~~~~ _ _ _ _ _ _
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000001 A 1 X EQU I
0’~~’~~0? A 2 B E~ U ~000000 O1- F~ 42 A 3 LETUP Lt’A (,A

0Q’~’~ 01 (‘~~-‘~)j1 A 4 ~,i A  ,~, C I t - 4 # I
e~~oi~Io~ 01 4 ) 4 1  A S L~ ”~ (iA’ -  I
000003 .‘5-li)24 A t, STA ~~ t~~t
~~~0c3,l4 0 IflF~ ,i 7 SIs.i ?I_ i~~# I

¶1 E’<T i-:YC5T SCVCN D
Q~ØA ,,Aç c’i).--:’3-’ A ) LL~.I t-~~/- lit’
0,?i.,ai”G E’OC- - ’i’- ’ c ( $ C Y C S T  FOR $REPK
e i e ;- 0 i ~” -’ A I’) J I-IP t-;~:~~i(“~1A 00C’,)~ 1 p

‘t’OIl 064 ’~36 A 1.1 AGINI ST B T~~IlP1
0E~O 0 I 2  c--’-:- -~:~-~ ~ 12 ,‘~~i t-i LD~-~E At , . (i
(‘Q,,,) j i i’A . ’l p

~~~~~ e-”:- ’s’~ A 1’) [492 STn~ 99 . B
~~~4~~l5  ~~~~~~~~ f~

~~~~ ~‘u 5- ’41 a 14
c’ i:’aal? ~.34’~2? A 15 L[’ ’ TCMP ( I x R  FOR $REPK )
a~~’-~C0 ~“5344 A 16
(iØa(4~~j ~ 74i~~ 5 A i:’ ST~: TF.IIP
e e o 2a ~~~~~~~~ H 13 1~ PP u -

A 1 TEIIPI ,7 020
c’A0i : l ,~~4 C’~’(’.’5’) p

00025 (‘i~ Iev’) A 2i) JI-IP A ’
a~’eo~~~ ~‘e- -~’i .~ P
‘0~’~)2;’ On ’ .’5’ A 21 P B I  5-r i--IE Fr - P

00”030 ,)e i i i , -14 p (I XR FO R $ R E P K )
O ’A : 1 ~j r~ >14 A 22 DXRI DI’ P

~~ ‘~
i,33,_i 0?4 - ’ 14  ii 23 SIX Tt MP

000C ’ 3 02r k l i ,) A 2-I Lt ’R 0 -
~

‘A.’?4 .:‘i-’~-.I:- ;’ A dS PT a7’.AGI~I1 DTEIO
ae~~ ’:i’T_i Oi) ’”) I  R
0~’~)025 ‘-‘ i’ 1 i)~)’’ A 2’~ il-IF -,

~~~~~~~~ i~c-~ ,i:~ . P (sR~PK FOR $R EPK
27 I44I-I~ cIJIip~E:’T ~— E ($RE PK FOR S Rt P K

00A037 29 SUI4PP. BES 0
00c-’040 002-30(, A 30 CHLL S~~E .2
00004 1 00(,0,?C, E
000042 0 - .’02 A
00’~’34~ 0A ~’,)0,? A 31 (IA DATA 0 ,’)
00’)044 000000 A

32 PB BES 0
(i t)i)l.).l5 411) (p,-l 4~ A if-lI’ -:-i: rup
e€’A 046 0~~~~~~’C~’1’ f~
~)P~ i~~47 ‘0i~’~~t) H 34 ICI1P l’ATH C
~0ic~’)SO 0~’-~0i-)fl A ~ c TCnPI t’,,-r ,-, ~)36 LIlt-
El-lI P ’? t~..I-Ir-;
O0i)~~37 P sIjr~Pp(
.
~TE:pIlaL II,.Iifj S

E ~~;yr f-4~ OOC,(I Oi) F I C VC’ 1 000041 E ISE

4 
. S’v’MBOLS

i)U0-~~’4 C ~ ‘“I’CND 0(IC’(’,5’~ I. ~CV’ ~ ’~ I ~~~~~~~ E i-;t 000c137 ~ ;ut-IF’K
0001)43 P . - ~ e.~~I~ ’’ i .~ I-’ .‘t. In  o- -’a~-’ t i  P H I ’, I N I (.,%(4C4(.~~ A B
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_ _ _

2
3 NAME $CYCST . $CVCND

000000 177777 A 4 $CYCST DAT ,, -i
5 1 NLI5

•oaoo t oaooeci A B DATA 0 ,4 .I6 .64 .5S 24 .92 . t?9 .1~~g.3 .i3 51 .8.32 .t4 e
0000~~2 000004 A
04)00.33 000020 A
00’3034 000100 A
0O0005 000067 A
OOAOOG 00003.) 4
000047 00’)134 N
00001,) 00’-j~ B3 A
000011 00A275 A F00’),#12 ,

~‘ k~~~~A 3  A
000o13 00-)otS A
,30t’.,14 -~~U~~~l~~ )j  A

-‘ - - ‘  I -~ A
000016 fj .3i).) 4 .3 A
(5i,’0017 Oc’ - ) 2 % 4  4
G0u02A I ’02S6~~ 7 DAT A 174 .7B .1 .t 1 7 .69 ,74 .93 1B2 212 21S 212 22j 224 227~~~~00’)o61 0001 1’?,  A
0o’)0’? ~0’:’175 A
0’0.~~3 0031 G5 H
000”?4 ‘)~‘C,t ’5 A
o*’.’., ?~S OOiil 12 (~0000 ..~ 000135 A
00’-’(,27 0,)A2CC A
00F,I37’~ 0l)~:’~~.)4 A

00’~.~i1 C,Q.)327 A
000~-’32 1)00.32 A
000032 000335 A
000034 000340 A
0000 iS 00024) A
000”43(~ 0I’,01 3? f,
000o37 00030’ ) A 8 DATA t92 .60 . 43 . 18t , 209 . j O8 . 34 , t 46 . t 96 t 52. 3S I A 2 3~~~~ 6 s i ~~000040 ~‘00074 A
04,0041 (I0”.’53 A
Oo,)042 i~~’026 5 A
00-3043 000321 4
0o0044 00o154 A
000445 000042 A
000046 000222 A
000047 000304 A
O.)C’o50 0~’.)� 3.’ ~001)051 u0’7.346 A
OoO.,52 C),)0242 A
0.)0’~53 0C’004? a
eOC,-,’c4 (a(I.),~4s a
0I)0A65 l ) 1 .’ IA. ,  A
00o056 0O.’062 A B DATA S0 ,S.?3 $9~~~66 .131 .t39 .167 .1S0 .0
OvO”S7 0’)000S A

~~~~~ OoOA2? A
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000061 000131 4
• 000o’ia 000246 A

$00063 000203 A
$00064 000213 4
000o65 0002.17 14

00e226 A
000067 000000 A
000070 000001 A 10 DATA L .7.29.127 ,i23 ,9I .176 132 ,142 180,206,t05 ,25 ,115 .63
000071 000007 A
0000~’2 000035 A
•0007~~ 000177 A
000074 000L~’3 A
000075 000133 A
000076 000260 A
000077 000204 A
000100 000216 A
004) 10 1 000264 A

- .00102 000316 4
00’)103 000151 A
000104 000031 A
000105 000163 A
000 tec 0004377 4
00010? 000,~’6-l A 11 DATA S?,1t .4S .191 ,41 , t75 , 1 t 3 .SJ , 14 54 , l7 ,57 .~~!,?j~~~4OIJOIIO 0000 13 A
001)111 04)0055 A ‘

•~~,112 OCo.??7 A
•0(’113 ‘3(3’,’)SI A
00)114 0002S~’ i s
0.0115 0o0161 A
00*116 000065 A
000117 004”16 A
000120 000’)66 A
000121 004021 A
000122 00i31i33 A
Oo’)12) c’0011.,4 A
G0’)124 000107 4
000125 00f l tZ~.4 .~
000126 000223 A 12 DATA t 4 7 19g , gs , ao1 , 1oo , c , a6 , 11g , 7a , e7 , tco ,~~
000127 000307 4
000130 040 14 2 A
000121 00031 1 A
000132 004144 A
00.3 1 33 00.)006 A
000134 000032 A
000135 000L66 A
000l3b 000110 4
04)0137 000 127 A
000140 000240 A
001)141 00004)1 A
00014? 00000? ~ 13 DATA 2,10 .42 ,179 ,170 .2
000143 000012 H
000144 000052 A
000145 000262 A

- I
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000146 eooaca a
000147 000002 4
000150 000011 A 14 DATA 9.35 .153 .S7 .30 .134 .143 202.101 .9
000151 000043 A
00015? 001)231 A
000153 0404)71 A
004)154 000036 4
000155 00021)6 A
000156 00-322 -I A

00015? 000312 A
000160 0001 45 A
004)161 000011 A -

000162 400014 A iS DATA 12 ,48 ,200 .99 ,204 103 15 61,46 194,114 56 27 .12 1 85
004)163 000060 A
000164 000310 4
000 165 000143 4
040166 000) 14 4
00016? 000 14? A
000 170 4 , A A~~~~?’ A
OOt’I?1 o.:’-:’~~ s04)01 72 0’)’)-?’56 A -
000173 00031)2 A
00.174 0001,3? A
000175 00.).,?.) A
4)001?.?, 000o33 A
s30C’1?? 01)0171 A
0002 ’i’ 400125 A
000201 (‘0(’332 A 16 Dr,TA 154 .76 , 119 .?S ,116 ,G6 65 ,6? ,49 .203 ,j o? .12
000202 0-301 14 A
000203 00’’16? A
0~)02t)-l 0’~01L  3 A
oI).’2,,S 0.1., 1 1 ,4 A
00I’,?.:,6 0u01 C,2 A
000c~’)? 000101 A
0002 10 0000?’?, A
0002 1 i oa~.ri .; I ?l

‘ 00,:’�12 0 0 1)4 13
00.’.21) •)A~ ’ t ~~l6 4,

- -~ -~ i -; .,
000-115 0’:’--.’2.~ (I 1? DMTA 19 .70 ,8t .133 . 164 .?7 .j 22 .~~8 . 163 58 33 .143 . 19) 20, 106
000216 000106 A
000217 000121 4
00’-~220 0002 12 4
00A221 0.~’.)?44 A
0~’~?22 00’)115 A
00’•2?3 00.11?? 4
000224 .“1).’ j 30 A
00.,?25 -~‘i.-~2~i 3
0002.16 ~‘0~’~i?? H

0002?? 00004 1 4
00’-2]0 00s”21? 4,
00’- ’231 001),— ,3? ,-.

00”23? oo’ )1? A

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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000233 000152 A
$00234 0O0~ 34 4 18 DATA 28.124 .94 .t9S ,213 .216 ,219 ,222.225,239 ,96,195 ,133 145 . 193
0e0235 000374 A
000236 000136 4
000237 4)00271 A
000240 000)25 4
04)~’241 000330 A
000242 000333 A
004)243 4)00336 A
04)0344 000341 A
@04)245 000344 A
000246 000140 A
000247 000303 A
00025.3 000205 A
00o251 0s30221 A - - 

-
000252 000301 A
.300253 000117 1. 19 DATA ?9 ,i2!, l26 .l2O ,82 ,t4I j??.15j .19~~~~~g0 173 SB 36 156000254 00020.) A
eooac-S 0001 76 4
000256 000170 A
@00257 00.312? A
000260 000215 A
000261 000261 A
000262 00022? A
000263 00002) 4
000264 ‘304)111 A
000265 oC.:’132 14
0002s36 00O255 A
0ts~~267 000073 A
00U2’0 00004.1 A
000271 000234 A
000272 00.)?’72 A 20 DATA 130 ,136 .t53 ,162 ,169 ,1$~~.2j4 .217 ,aao .aa3 p26.aa-~~g,~~~~~~ 19000273 000210 A
004)274 000236 A
004275 401)250 a

— 040275 000261 A
000?~~ 0’)s)2~’ .I A
0003’~0 000326 1,0003~ 1 0003)1 4
0o0302 00v334 A
000303 000337 A

- - 
000304 oo.:’342 A
000305 000345 A
000)06 00014 1 ~
00030? 000306 4
000310 0013?’/G A
000311 000026 A 21 DATA 22 ,86,1S?,149,a0S,104,18
400312 000 126 A
000313 00.3235 ~000314 000225 4
000315 0003 15 14
000316 001)150 A
0043L7.~~o002? A

5 5_
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0e0320 000024 A 22 DATA 20,80,135 ,155 , t11, 4?,1B7 ,171 ,21 ,$3 .144 ,186 209 107 31
000321 000120 A
$00322 00.3207 4
000323 000233 A
004)324 00.3157 A
000325 00.)057 a
00’3~~26 000 ..05 a
000:.27 ~s 1)o~~~ 3 A
00033.) 000.~.15 a
000731 000123 A
000332 000220 A
000333 000272 A
000334 000320 4
004)335 00.315) A
000336 000”3? A
*00337 000211 4 23 DATA 137 , 161 , 20
00034.) 000241 A
00.334 1 000024 A
000342 000045 4 24 DATA 37 . 1SB ,12? .2 11 .110 ,44 .134 .210 ,109 ,37
000343 0002’7 A
000344 000273 A
•44)345 000323 A
000346 00015.3 4
0430347 000054 4
000350 000270 A
00*35 1 000322 A
000352 0130155 4
040353 0001)45 K

004)354 000050 4 25 DATA 40.172 ,40
0’)0355 00”254 A
@00356 Oc. .’6.) ~
00035? 000201 A 26 DA TA 12B ,12B
e0’:’360 .X’.:’201 A
0003-?,1 00.)346 A 27 DATA 230 ,230

F - 000362 001)346 A
004)36) 00.3347 4 23 DATA 231 ,231
000364 00034? A
000365 0.34)350 4 29 DATA - 232,232
0003~~~ 000 354) A

r e0.:’3.3? 000351 a 30 DATA 23).a33
000370 000 35 1 A -

000371 000352 A 31 DATA 234.234
000 372 000352 A
000373 000353 A 32 DATA 235 ,2)5
040374 000353 A
$40375 000354 4 33 DATA 236,236
00.)376 .700354 A
000377 000355 A 34 DATA a37 .237

- - 
- 000400 4043% A

000401 04)4)35’; A 35 DATA 238 ,238
000402 00’)356 A
60o403 04)o35? 4, 36 DATA 23-3,239
000.404 01)035? 4

000 405 000)60 A 37 DATII 240.240
000406 000360 A
ee.?4o? 000261 A 32 DATA 241 .241
000410 000361 A —
000411 000362 A 3B DAT* 242 ,242
0004 12 ‘)04)3.~2 A0004 12 00.3363 A 40 OnTA 243 .243
00.3414 0003.32 0
.300415 000364 A 41 DnT(, 244,244
000416 00s3364 A

42 ~~1ST •

001)417 177777 A 43 $CVCIID t’~ TA —1
44 E liD

ENTRY NAM6 ’5
04)041? P ~CVCP4 D 000’)00 R $CV6ST
E~~TEPI4AL IIAIIES
$.‘MOC’LS
0”OJ I7 P 1CV61-4 D @01)001) P ICY’ 3T

e, EPROPS al-IEIIBLY Cr.MPLCTE

56
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3. DATA S T O R A G E  A N D  R E T R I E V A L  S U B R O U T I N E S

- . THE DATA STORAGE AND RETR IEVAL SUBROUTIN ES ARE DESIGNED TO
FACILITATE THE STORAGE AND RETRI EVAL OF’ TIME SER IES DATA
WITHOUT REQUIRING IN ORD INATE AMOUNTS OF CORE. THERE ARE
S I X  S U B R O U T I N E S , EACH OF W H I C H  WI LL BE DESCRIBED .

ROUTINE: OP$N
C A L L I N G  SE QUE NCE:  CALL OP $N (BUF FER ,NVAR)

B U F F E R  - FLOATING POINT ARRAY OF DIMENSION AT
LEAST 6O~ NVAR (I2o- ~’NvAR FOR FIXED POINT)

NVA R - NUMBER OF VARIAB LES

OP $N - M U S T  BE CALL ED BEFORE ANY OTHER ROUT INES TO
OPEN THE D I S K F I L E  (PL0T FI  ON UNTIL 30) AND
S E T U P  F O R  O T H E R R O U T I N E S

R O U T I N E: A D D C M P  ( A D D C O M P O N E N T)
CALL ING SEQUENCE : CALL A DDCMP(A , I )

A - V A R I A B L E  TO BE ADDED
I - I N D E X  OF V A R I A B L E  S N N A R

ROUTINE: RETRIV
CALLING SEQUENCE : CALL RET RIV( V ECT ,I )  

-

V E C T  - V E C T O R  W H I C H  IS TO BE RETURNED
I — INDEX OF V A R I A B L E

ROUTINE: CLOSE

CALLING SEQUENCE : CALL CLOSE

CLOSES D I S K F J L E  AND UPDATES IT. REOPENS IT
F O R  LA T E R  U S E

NOTE: FOR PROPER PROGRAM FUN CTIONING , ADDCMP MUST
HAVE BEEN CALL ED THE SAME NUMBER OF TIMES
FOR EACH INDEX , AND THAT NU MB ER MUST BE A
MULTIPLE OF 60,

57
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R O U T I N E :  CLOSE

C A L L I N G  S EQUENCE: CALL CLOSE

CLOSE DISK  F I L E  AND UP DATE IT. REO D E N IT
FOR LATER USE.

NOTE: FOR PROPER P R O G R A M  F U N C T IO N I P $~ A D D C M P  MUST H A V E S
B E E N  C A L L E D  THE SAME N U M B E R  OF T I M E S  FOR EACH
IN DEX AND THAT N U M B E R  MUST BE A M U L T I P L ( OF 60.

ROU T I N E :  OP $N1 , CLOS I

C A L L I N G  S E Q U E N C E :  C A L L  ( O P S N I )  ( IF I R S T , I LAST )
(CLOS SI)

(oP$N i R E T R I E V E S )  DATA BETWEEN IF IRST  A N D ILAST (FRO M) DIS K.

E XA M PLE: A TAPE EXISTS IN THE F O L L O W I N G  CARD I MAGE FORMAT .

R E C O R D  I - A l p h A b e t I c  ID.

R E C O R D  2 - - X ; - X~~ - O B S E R V A T I O N S  OF 20
V A R I A B L E S  (2 O F 4 . ~)) n 2401

PROBLEM:  TO STORE TH E DATA MATRIX ON D I S K , LA T E R
TO PRI NT OUT THE DATA VARIABLE BY V A R I A B L E .

JI’i.~N~~ION *04 40) t3UF~~LW 1I~~00) X I~~U )

C0-~-1ON /X X x X /  J O I N
W CW I NU .1

W(~AD ( ? l . I 0 O ) IC )
1)O F O R M A T (404 2 )

CALL 04~~N (i~UFFLR,20 )

I •4CAI) (21 .101 )  X
*0 1 F0R~~A T 120F 40)

IFI I0CUK 6~~ I 1)2.3 .4
2 UA CK~~PAC~ 2 1

(.0 TO I

3 N~~~4 + l
OO~~~ l~~l . 20

5 CALL A O O C M P (X ( J ) , J )

GO TO 1
4 N A I ) 0 . M t ) r ) C N , C , 0 )

I F I NA R D .  ~O. 0) GO TO 99

00 . I’ I ,NA OU
I)() (, J~~l I~~0

b (ALL AOL)CMP(0.O .J) 
-

99 CALL CLOSI(k) .10141))
STOP
t~ NC)

UI%Th.N SION I0~~.1), vccT(~~4O~~p
CALL OP~~N CV L CT .2O ) - -

CALL OP$N l (I D . I D * 4 1 )

N r I Q I ’ ,l )

4)0 I I.l..~-)

CALL 4~CT IflV 4 VE.CT .I)

I ~ ‘- l I T C t~ .• I L ~0)  I I04 J ) .J~ 4 . 4 0 ) ,  (VLCT (J)~~
* W I l l  T~~ (~~~. l~~IQ)  C J J J (j )  • J . 4 J )  • IVL.C tLJLj~~ •N)I -JO I~U4)MAI (4Hl,4(,A.~,’4 lX,3.I~4.Q))

I -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~_~~~~~~:i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
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1 NAME OPSN .CLOSE ,RETRIV .ADD.~’..~ ,O~;~2 E~T ISE
000422 A 3 TWO LOLl @422 -

000001 A 4 X LOU I
000002 A S B Ec-~U e

000000 000000 A 6 OPSNL LI~TR
000001 0020u30 A 7 C A L L

• 000.302 000000 £
000003 000002 A
000004 000000 A
000005 000000 A
000006 ‘ )2@.3c’ A 2 CALL SAVE
i)00007 0€’03i52 R
0000 10 00S.~~ 1 A 9 TZA
000011 006506 A 10 JSR RDW .B
000012 000026 R 

-

000013 000000 A 11 CLOS1 ENTR
000014 00200’) A 12 CALL SSE~2,0,0
@00015 00’3002 £
000016 000002 A 

-

-t 000017 000000 A
000020 (‘0000) A
000021 002000 A 13 CA LL SAVE
000022 0000i32 R

- - 000023 005101 A 14 INCR 01
@00024 006506 A iS JSR RDU .B
000025 000026 P
000026 004250 A 16 RDU LP LA  2
00002? 124073 A 1? ADD .~EAD ~3
~~~~j Ci3 .~ ~‘~~~02i A 1!:~ ~‘IA
oeooai oosioi ~ 19 Ir-i~:-p @1
000032 054304 A 20 STi-~ FCB+3
000033 @05021 A 21 TRF~
000034 .3061 4(1 (, 22 SLft* I CLOt!  —OPSNI
000035 O.)001~ A
000036 005014 .~ 23 -

@000:3 ? 015000 A 24 LE- t
000040 054027 A 25 STA RCTI~N

- 000041 01500.1 A 26 LDA 4 .X
000042 @54272 A 2? STA FC B+1
@00043 005211 A 23 CPA
000044 12t?42c~ A 29 ~ DE’ 11,1’)
000.345 12S0C~ A 3’) ADD ~~~~,

@00046 05’I2~ 5 A 31 ST(I
J~’~ RDU1 RC* iD FCO .30

000047 0.3.3505 A a
000050 000000 £
000051 10000’) A
0000~~ OAAQI3 (, A@ . ‘s~ O’iA1~~.s 1:.
000054 00000.’ 0
ooooss ,oooo-~ AO0.)056 0 t 4 ” ~~.’ t~ 73 Lt~A t’120 



130005? 054254 A 34 STA FCB
- 

- .3.30.)~ .) ~~~ I. 0~~ A 35 JMr PETRI-I ~ i000061 0’~E.0’~’ L ~
00006.~ 0’ 0000 A 36 SAVE EI-ITR
000063 054012 A 37 STA 6Th
000064 064012 A 33 6T13 ST B
000065 07.1012 A 3- - STX ST:~@00066 001000 A 40 RETU* 5~ VE
000067 100062 P
000070 0000.30 A 41 RETRN EMTR
000071 014004 ~ 42 LE’A 5TH
000072 @24004 A 43 LOB STB
000073 @3400~I A ‘14 LOX STX
000074 001000 A 45 RETU~ RETRN
@00075 100070 P
000076 000000 A 46 STA DATA 0
000077 000000 A 4? STB D A TA 0,0
000100 000000 A
@00100 45 5T-~ P-ES 0 - 

-

.- 1-~
•I -f

50 K
000 10 1 002000 A 51 RETR 1 CALL SAVE
000 102 000062 P
000103 0 14045 A 52 LDH UHEF:E
0(3 010’* ‘I2i~0 A 53 510 F ’ 8 +i

54 (‘PEN FCI:: . 30
000105 00I1505 .~
0001.36 000050 E
oooio~.~ io’:’ooo o
000110 003036 A
000111 000334 P
000112 000000 A
0A~ 113 000000 A - -

00.3 114 00601? A 55 LD A E X IC M 1
o o 0 i i ~ i ~ ~~ ‘~ P
@00 116 0(5111 A 56 lAP
00011? (‘54217 A 57 STA FCB +3

-55’ READ RE A D FCB . 30
000120 006505 t~i

000121 000106 E
000122 100.300 0
0’)’) 12-3 0000 3.. A
00012-1 o.:’013_~ F-
.3’3c’ 1 :-t~ A t ’ t ~~.i,,.t A
,~,,?0 I 2~T; ~~~~~~~~~~~~~~~~~ ~~

‘)0(’12? ‘~‘ 1.l2(”~ LD A  FCT3 + j
~~~~~~~~~~ i •;.~ is ~~I ~i-~ ot’~-oooi ~ii  o~ .4.~ ( ’:~ .- -, . i  . T i t  rr r i
.3.:’oI-3~ 014.~’.’4 0 ‘.2 LD,t F’J~+ 3
~i%I(  [ 3~ ~ ~~~~~ i ’.’’_; • .  ‘ —i-: AL’I
•).~.) 1 3.~ ~~~~~~~~~~~~~~~~~ ~ - -l ~..‘r.-. r: ~~
,)~~t ,~) [ : l 

~~~~~~ A 
~~~~~ p II ~1)

000136 144.3’.’[ A GLI B

- í  60
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000137 005311 A 67 D~iP1300140 00100 4 A 53 JAN REA D
0001 41 OAA j ~~~ 

p
000142 002000 A 69 ‘:ALL PF:TPrI
00.3 1 4 3 0000’’o P
0001 44 00 1 000 A 7’) J tiP

• 0*301 45 0’)’)! 4 4 P
@0.3145 71 RETPIV DES 0
.3001.46 I3 -’200c’ ~ i 72 CALL SSE ,2- 

. 000147 0000 15 E
(4EI~~ I50 00(’002 A
“~~‘1S1 ‘)0000.:-’ I I  73 WHERE DATA 0

000152 000000 A 74 1( 1-I l DA TA 0
000153 0010.30 0 75 JMP RETR1
00015-4 000101 P

0130155 @02000 A 73 A DDC F11 CALL SAVE
- ‘ 000156 € ‘00062 P

000157 00602? A ?~ ‘ LDDE* ICOt-1P
000160 10.:~22o p
000161 ~‘.~‘53~~2 A OCR
000152 ‘)5•-1.)35 ~ 

- 
~:I STB IC’)MP

0001*3 3 005216 ~ 1.t’ t lE s~~~:-r i p , P. , 0200
00~~154 0(’.:’~l2~-’ p -

000155 . - T~.4 -l17 i t  5Th FCC I i
~L’(’~31 56 (‘‘.)6326 i ~~

- •-; A LlElE H’:-I-lp-; , B .
130016? 000377 P
0C’01?0 005-0 14 o 25 TA X
000171 024025 i~ 35 L O B  A
000172 016000 A 2? Lt’ A 0 , B
000173 E’55000 A 32 STA 0 , X
130*3174 016001 0 :~:-) LDH 1,2
000175 ossoo t A 9.)
000176 024021 Ii 91 Lt’1~ Ic:’ t•iP
0001 7? 00621 ‘~ A ¶12 LEIA E tifI1PS, B , 0200
00t3~ 0E’ 00037 ? p

000201 12.)42~ A 93 AOL) TWO
000202 005014 0 94 T AX
000203 144142 A 95 SUB 0120
000204 001010 0 96 J,-~: UPITE
00132*35 0’.”,22.3 P
‘300206 E’0’ 2YC A 9? RETI ST:-~E IICMPS ,B ,0200
‘300207 (‘0”377 P
0002~~ .3o21:’.3o g~ 9 :  C A L L PE T P H
000211 ~~~~~~~ P
0.:’.3212 001000 0 99 Jr-IF-
ooo~~i-~ oo’:’.312 P
000213 100 r-t DIICIIP PE4S 0
000214 00200(’ A 101 CALL SSE ,2
00021 s 0,30 1 .s? E
000216 ~~~~~~ A
0.) 02 1 7 0 ‘X’ .:‘o ..‘ o 1 .-~~~ o o ~‘iT , .3

-
~~



0002213 ( ‘ Ci Q’3A A 10.3 ICOIIP DATA 13
00’~’1E2 1 (‘(‘ 1 ~1¼’~) A 1 ~.*4 .U9P Ar) DCIII
@‘~‘3R22 ~~‘j ’ ~~~~ k
0002 23 0’’C-21 5 fj j(1~~, WRITE LD.’iE PECNO , B , 0200
0002~~’l 000-34? P
oooa~ s .)~.;4111 o los 610 Fc r-÷ 3
.300225 12-4 1(12 0 107 ,‘iE’ C’ MC’NIP
.3’~ t)~~~~? (‘0t~-~~~-5 0 -1 .~~~ £ ‘rA E PL’.~NO , B , 0200
00023.) .3.3.~ 347 P

1.39 W RIT E FC~~,3@
(‘0022-1 005505 A
0C’022--2 00.) 1,2 1 E
00.:’.273 I 00000 0
.3,3033-4 000436 A
000235 0002-3.4 R
000236 “o0000 ~‘ , 

- -

1300237 00(3000 0
0002’l O 00! 00’( 0 i 10
.30024.1 *3(’ 1(300 0 1 11 JMr’ RET1
000242 000206 P

1 I~ P
113 r

r’c,c4247 ~~~~~~~~~~~ o i .i ~ CLOIE EHTP
00024 ’l t 1 1 12 , 1( l ( 1  A ii C( sl .L SAVE
,)0(~3- -l5 o.:,oo~-2 F
.:‘~

-‘“e--’ c. .‘J -i i.:’~ A -L t~ - Lta * F’CCt- l0
- t  (3i)02’4 7 .i~~ . l i 16 ,’ ~ ~ ~~ ? ç~~ , - 1

11~ CLOSE Fc- B , 3@ ,, 1
.3.3.3350 U0’~505 A
@00251 000232 E
~~~~~~~~ i ‘‘uO.. .’ A
00026:: i-’! -~4 35 A
00.326’i .:~o~~33~1 P
.3 (1.3255 (i.*(i .3 .’.) (~
‘3’3’)25s 1300000 A - .
,3,~.335’’ 00 -:Ok’o r~ 1 -19 CALL
00.0250 .300070 P
oO.’26 1 0.) 1.~t’(’ A 1 E~3 PCTU.* CLOSE
00.)2 (-2 1*30243 P

12.1 ~1~’:,~ -i
t3i~.

:
~.~ i:, : ‘~ t~’, 0t~’(~ ri I - ‘) ‘:‘Pr—i i (‘f~I..L -~,:,-) E

~~~~~~~~~~ ~~~~~~~~~~~ r~
t 1 t * ~ (1,~,. ‘ p—i I + Lf’ El’ I-I ’ ‘lip

000266 .100331 p -

0002~:.? .:‘:‘.so.i t o i —~i-~-~
I 

~
lt il 

~I i i  t ‘:- 1:’•: 1:
000271 1) 1.4 0 ~~~~ f~ I ~~~

‘ L~’0 U(’PK.
0’)02Y2 I 5’l’,S :~ ~+ i. -

~ (-IUL 0 12(3
0013272 ~:‘~~~o.~ t 0 129 T BA
C~’:’.:’2-’4 I),1~~ .12 1 0 1 1.) TE:A
‘‘(‘‘).~:‘.-‘5 “‘‘ ‘- ..~~ ‘‘ .

‘ r-~ I : T .’C —

I •44,i4 ’~’ ~~ 4 ~~~~ PIX T I -:.i.IB o12.~’
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000277 0.36266 A 133 STAE STRCIIP-1 ,x ,e2e.?
0130.3130 0.30426 P
‘~‘?.Q’:4o1 0C’6~ 75 A 134 3 T - ~~ PECr I ~: ’—j , x , g

~2oo
@C~s J’)2 ,)(.-3J45 ~(‘130303 00~32-4 5 0 135 PIPE PE’ NO— l , X , O2~ Q’
00.33.3 -4 000345 P
0003.35 0oI:,2~~.

::. ~i 136 STDE ti5.I1F5—j ,~~,132.013
0003136 0130’F’6 I~00.3.30’? )i~~~_:44  A ~~~~~~~

:1 0.30310 (‘01045 ~ 1 3~ JxrC N:~: ri(‘00311 0002?’~ ~
~I•’LN I L U , -

~o
000312 0065%.’S A
0l.)0313 000251 E
00.3314 100000 A
000315 0.33036 A
000316 000334 P
000317 ooo€’ .:~o o
ooo:~~o 000’)O.) A
000321 002000 0 1.10 CALL
000322 0000?’) P
(‘‘.~‘3~’?.:J ,;i,:~ j.\(~t~ A I’ll J(’IP 4.
,1~~,1 -:2.4 .3o.:,_ :2~ P
0003 24 142 QPSN P-ES 0
000::�s 003000 0 1.13 ChiLL ISE .2
0003c 6 00(’215 E
0O.:i 327 f’.~

-
~0.~02 c,

000:330 000000 0 l’l’I W ORK t’,’~TA Ci
000331 Oo000o A i ‘r’; NCOMP ~~~~~~~~~~~

13.31(100 A i~I6 JI-IP OF’Ilt

000333 00.3263 P
- 147 rc~ Ff8 120,~~,0,, ’PL ’,’0T’,’FL’

000334 000170 A
000335 13.30334 p -

,30.:’3 :36 0.)’3.)’).) ,~
0t3C’337 ~iØ,30i~f’ i-i

000340 ~‘O.3c~0c, ~
0003-Il oc~ocicic~ (~p
000342 000000 A
013*3343 t~~Y~I’I A
0(’(’3.1—l 1 .i7 - .~-i i-i

000~i45 142 . t11 ,‘,

c”~c:’34 ’3 00.-fl ~~‘‘ C, 1-IR DIP.’3 DA TA :120
(‘~

) .)3 .4 7 14’? PIZCI I’) 833 24
0.30377 ir~o I-ICI-IP’r- C~Y~ 24
0130427 151 STPC MP BS5 24

152 CPU)
Et’ITPV Hr~HE 5
0002 13 F: ,,fijj(:~~p 000013 R ‘1L0-IL I 00024:3 P CLOSE 000324 P QP~Noc~ ’oc~c~ ~ c~i~ii ~j  00,,i t .;‘~; I~ I.ETi iv
) T F’ t ~AI_ IC,f I(~ ‘S

0 ’t’ :~2~; r: i .,: C ’ ”..3 ~ : r_ vs is .ir
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000326 E ISE 000217 P A 000155 p AD DC M1 0002t3 P
(‘00002 A 13 000013 P CLOS 1 130(324:: P ‘ L0~ E (30(’31~ P 0 120
000334 R FCI3 oc’.)~~;2 ~ I C M 1  ~~~~~~ r’ rc’:’ r’ip ‘)‘).:‘2-~ 7 P I-l~ MPS
13130 33j P I I0C’MP 0~~~~76 P I4XT 1 00.’3~~4 P 0I~fl f-I 00.)’)O i?’ P or’ ~ i I 1
000263 P CiPPII 1300026 P PDLJ 000047 P Rt’t,J l 013012.3 F~ PEAL’
000347 P PECIlO 0002136 P PETI 0130101 P PETPI. 000145 P PETPIV
0.3*3070 R PETPP’I 000062 R SAVE 000076 P STA 000(’7? P SIB
13130427 P ST PCMP 00010’) P SIX 000422 0 TWO 00’?313 E V S T O ’
00131 P UHEPE 000330 R U0P~ 000223  P W R I T E  000001 A

0 ERPC’PS ASS EMDLY COMPLETE
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I . TEKTRONIX PLOTTING ROUTIN ES

A SE R I E S  OF PL OTTI NG R OU T I N E S HAS B E E N  A D D E D  TO THE SY STE M

TO ENABLE PLOT FILES I N  V A R I A N  DATAP LOT FORMAT TO BE OUTPUT

TO THE TEKTR ON IX 4014. THESE ROUTIN ES SCALE A STATOS PLOT

SO THAT ONE INCH ON THE STATOS EQUALS ONE INCH ON CR1 , NOT

ON THE HARD COPY. THESE ROUTINES ARE TRAN SPARENT TO THE

U S E R , WITH THE FOLLOWING EX CEPTIONS :

1) CARE SHOULD BE USED WITH NEGATIVE ORIGINS (in inches )

2) PRINTS BEYOND THE SCREEN LIMITS END UP AT THE R I GHT
H A N D  A N D  TOP L I M I T S  OP THE S C R E E N

3) A LL C H A R A C T E RS A RE P L O T T E D  AT T H E  C U R R E N T
CHARACTER SIZE (see TEKFNC below) AND UPRIGHT-ORIENTATI ON

le) S P E C I A L  CHARACTERS HAVE NOT BEEN IMPLEMENTED

5) M I N I M I Z A T I O N  OF STATOS SORT AND PLOT TIMES MAY

I N C R E A S E  TE K T R O N I X  P L OT T I M E S

I N A D D I T I O N , A S U B RO U T I N E  T E K F N C HAS B E E N  W R I T T E N  TO E N A B L E
THE USER ACCESS TO TEKTRONIX FUNCTIONS.

USAGE:

TO OUTPUT TO THE TEKTRONIX , ADD THE FOLLOWING SUBROUTINES

TO ANY DATAPLOT PROGRAM :

S U B R O U T I N E  D P S O R T
C A L L  C R T P L T
R E T U R N
E N D
SUBROUTINE DPPLOT
R E T U R N
E N D

- 65 
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TO USE TEKTRONIX FUNCTIONS:

CALL TEKFNC(I)

I F U N C T I O N
1 LARGEST CHARACTERS
2 2ND LARGEST CHARACTERS - 

- 
-

3 3 RD “
1* 4 TH “ ( S M A L L E S T ) C H A R A C T E R S
5 S O L I D  V E C T O R S
6 D O T T E D  V E C T O R S
7 D O T - D A S H E D  V E C T O R S
8 SHORT-DASHED VECTORS
9 LONG -DA SHED VECTORS

66
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1 NAME CPTPLT,TSBLD1
2 EXT ISE

000001 A -3 X Ei:s u I
000002 A 4 Es COU 2
000423 A S FOUR ECJ U 0.123

0000130 0053000 A 6 CRTPLT EIITR
7 PEP-I FCB .8

000001 0136505 A
000002 @00000 E
0.3.3003 10000’) A
000004 001410 A

000005 000133 P
000006 0013000 p p

000007 000000 A
S EXT ISPLT

030010 00601.7 A 9 Lt’AE ISPLT
000011 000000 E
00.3012 001016 0 10 JANZ A601t 1
000013 0001323 P

11 PEAt’ 11.381 ,2, .1
000014 006505 A
@00015 000002 C
000016 100000 ~s
00001? 010002 A
000020 000145 P
000021 (*.300c’,i ,~
00(4022 0001300 A

12 AGAIN REA D F~ B ,8
000023 (‘06505 A
000024 000015 E
0013025 100000 A
000026 OC’00l0 A
0130027 000 133 P
000030 00000.) A
000031 @00000 A
000032 014101 A 13 Lt’A FCB+i
000033 054005 A 14 510 CALSEO
000034 006020 H 15 LEb E:I 30
000035 000036 A
000036 005322 A 16 OP-P DEP -

1? EXT (‘ONYPT
000037 002000 0 12 CAI.L CONV RT ,0
000040 000000 E
000041 0001)00 0
000041 19 CALS EQ u~:’~ e
000042 @0601 7 A 2’) Lt’A EX 6A LSEO
000043 100041 P -

000044 0061’10 A 21 SUDI 32700
0130045 1)7?6?4 s-~0000’;G 00101)2 A ~2 JAF-
0(30047 (‘00’)61 P
000050 00501? H 23 L,L ’~-.E (-OLd .)
00005?. 00(’..’41 P 

f~7 
- . 
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000052 1204~’? A 24 ADD FOUP
*3*3*3053 0’~~-~’~ ? A 25 ~-T . ’sE ‘~~‘- L :  E0
000’~54 c-c ’.).~4j  p
@00*355 00102.3 A 26
o ‘ o 1356 001:1 ~ :i ~~- p

130.3135? (‘010*3(1 A 2? JflP A5.4 1N
1313t)*36~) *30”323 P
oo, :lcsi 1)1 4’:’so ,

~ £~ CL3OT L I ) r i  i.: ~rri
13130062 @02’)L C- A 2~? J f-u I-I~ M CU FOUT
130006 ~ 000 1 2 1 P0.)~:’’)~5•; %:~ I ‘)~~~‘ A ~~

t) pE’ru.~ ‘~ PT PLT
0.)00’1~5 1Oi~

,)(
~
,
~-’ P

000 66 (‘ ‘:‘‘:‘0:’ .-~ 31 I SI3 LD 1 El- lIP
00*306? @0200.) A 32 CALL f~-E , 1
000070 0*3001)0 E
000071 000001 A
000072 0*30000 A 33 ICAP DATA o
000073 0~~401s3 A 34 STA LI)A+1
03*3 .)74 064017 A 35 518 LL’ 13+1
0*30025 07402,:’ 0 35 STX STX Lt’X + 1
000076 oo’:-c~ 1 ’:’ A 37 L1’siE’k I: IF
00007? 1’3’’0~’2 P
(iOQlclo 0 34 * 3 3 1  H 32 L1)~: r’( E:F r l
0001*31 .)‘3—t C~~:c) ~ 3~ I r i i-  r’C1~FiI
1 )00102  ‘):.2’-.~ 0 4.) STC.E ‘:‘13ur . X , 13200
00(3103 C ’(’ ’1,~ P
013*3104 00~- 1 • -I ’; 1, 41
00011)5 (41)5,1.-i I A -i~~ 1.--~,-
001)106 1 440~~i r4 4:-
0*3010? 1)02011’ H -1 -‘1 3021-l B IJF OUT
000110 (‘00121 P
0 *3 0 111 006 0 1 0 0 45 LI) A L DO I
0*3*31 12 oc:~. ’ ~o o
1300- 113 C1,’, C-~ :.-~ II •-I E; LDr~: Lf ’ C:l.
.30’3 i i  4 0I ~~- ’( ’0 .) o
oooi 15 0 ’ ’ ’ - 0 - ’~ A 47 L[~-~ LI’;-: 1
000116 ~~~ o-:’o 11

@00 11? o.:’ioo. o PE I’U-~ I~~BL D 1
000120 1’)’)066 P

49 E~<T OUTI( 2
@0 * 3 121  €“)O (’OO A ~50 RUFOUT r.r-i’rp
00*3122 0 ’’ . - ’~”)0 A ‘~ i CA L l .  ‘:~‘iii~~ OR U F  , DCBFN
000 123 ~~~~~~~~ C
oo~’i~~ ‘)i’.) :-4 .) 

~~
-

00’3125 CII~~ ’1~~ 3 p
13c~0125 00S0’1~1 H ‘~2
@00127 05-1002 A 53 ST si  DCCFN’
0*3 .313*3 (‘‘3 1 0~-)O ,~ 54 F-’L1I.i~ E!J1’’)IJT
000131 1’)o121 P

5 5 4
oo,:’ 1 32 (‘C’,3~ (,~

•
~ o s.. t.c 13F11 [‘~,TA 0

~7 Ff R r ’ r : t - :A~ IflLPF , 1

L 

001,13:1 i:”~~.i;~~ o
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000134 1301315’) P
000135 0’3’)400 o

• ‘ 000136 000000 A
000137 00000*3 A
000140 0(30000 A
000141 oooc’oo A
000142 000000 0
000 143 0’~0’’ ’) A
000144 ( .ACIOAO A

-52 DC B I 003 30, ~EUF000t4’5 C,,)t:,,T. ,  A
000146 000J SO f~00014? .300.:’.’.) A
0013IS.) 59 IRIJF 853 120
00034*3 6.) ‘)RUF E~~ - 120

- 
‘31 CUE’

ENTRY NAM~~5
0001300 P. CPTPLT 000066 F’ I58LE’ l
EXTEPHAL NoI-1E$
000070 C !SE 000040 C COI4V PT @00011 C IIPLT 000123 C 0UT~!000024 C V~~I0C
S Yr-i B C) L S
00.3070 E ~SE 000023 P AGA IN 000002 A B 01313121. P BUF0~ 1
01)0041 F: Cs-~iLSE’) .31)cj,)’3 1 F’ CL~ 0T 00004” C ~: OHV RT (‘00000 P ~P’ T  _ T
000036 P t~BP oo’:’ 145 P [‘C- B I 00.3132 P t~: E:FU 0001 I3 P F(; F
1300423 ñ r r’i.I~’ 0o~ or~’; P ~~- ELI’ I. ‘. - . i. 1: i ~ F-LI .30’’ 1t •,~ ~: ( r:l

_~,:,c~o,:1?~ p- 
~~~~ 000111 F- Lru~, o.’~:’t l~ ~ L~’t: 1)’)(’ 11~~ P

0003.3 0 F- C~FUF @.‘‘‘1;~:~ 1 OP_Ill 2 .:‘~~~o~;’’:; P ~~- r:~ ~~~~~~ r -- -
~~~~~~~-: ~

0.30001 ,)
• 0 EPROPS ~.‘3SEMCLY -OMrLETE
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I SUBPOUTINE C0NVRT ’iNi~L V )
2 DIMEI- l5IU3- l Il-4E L K’2 , -~

)
3 ClOT H I(1~~’0”
4 L’AT i~ 1-lii c ,LX ,LY , IHI1’ , IHIX ,?.~ 700 ,4~~— 1,
S IF’ X NE:LK (j , i .LI. (‘3 ~:,:. 10 9?
6 I F~~IUDLK’ 1 , 1 ) . G T . 3 ~~7oo c,o TO 98
7 IL-I
8 IIJ-2
‘? IF (It-lBLV~~l ,2 .EQ,3$764 ’ IU’l
1.) I0IJT~ 0
11 110 3 I-IL , IIJ
12 IIX — 1-1A ,, --- IrmLK (1 ,1)
13 xF~ lc : . LT . o . ’ r - i x—o
14 IF’:N:’,,CT .14?-0 l-I~:.1-l3o
15 ll:-< = IiP~-i ’3T ’ N:-~:)
16 IF ( LX .  NE - ft-~ lOUT-I
17 LX~ llX - -

12 1HI:~= 32+IsHIFT(,Ix .s, 3)
19 L0X-64+I~~NE’.t4X , 31,
2*3 r- IY—Il- IE:LKi : 2 , I)
21
22 NY — I 1~PE~- 3T ’  II?)
23 IF’,LY.N E r - l - / ’ IO I JT- I
24 LY~ I-l .
25 IHI ) _ 32 + I I~ iFT hY 5 ,-3,
26 ~~~~~~~~~~ 

: + j A N E  ‘.1w • 3 1)

2? IF’. I - EO - 2. :~o T~ ~~i;

28 IF ~ IL’IJT - E’- ’ . I I:~s~~o29 IF’I~~3 . E ; ’ .0 ’ C A L L  1-~~ L.I.’ 1(2Y ’31) W i_ I ,  J ’~ lJ T . E i~’ , 0’(,C . 1.’
•
’ ~31 I F ( 1 ’) U T . E ’ ; ’ . ’3 G0 1’) 55

32 56 IFUl1I~-’ .r1E . KHIy)c,~LL 1~~}3LD1 (IHIY)33 IFILI:JY, IIE .K L :Y . C I P . I H I X . I I E KH IX )CA LL I-$ BLD 1( LOY )
31 xr (KHI~-: •r ll : - IH1:~:.’’:t-iL L. I IUILDI Il— I [ 3-: )

35 5 c:- ,-~i.i.. I-Ir-PLF’ J Lc :— : -‘

36 55
3? l- ,L0v’ -. LO
33 K H I ‘/ - I H I V
39 3 IOIJT-1
4t) i~:.s~~i
-41 IF( IHBLEt’1 ,2 ’ .HE . 32?64 ) PETURN

- 42 CALL IH’-L DI ’ 31)
43 CA LL I S 8LD I t I N BL K’2 ,2 ) )
44 IGS-E’
45 PETIJ Fl- I
4,3 99 (,ALL IIEiLDI t2? ’
47 CALL IIE;LE’t • 11U3LK 2 ,2
4 3 F E T U P H
4~ 98 I(,S-i)
5’) L X- - 1
51 L”~ -1
52
53 I1’-HU<~~~1 i i
£4 PETUPH
55 Er-I D

0 CPROPS Cc~rii I Li . ‘ I ‘~r~ - ) - ~r-( F TI :
/PFILE P I . .‘. p r p ~LT

‘D4SM~~~
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1 NONE I-JRAST
2 E>’1T V~E000000 000000 A .3 ISRAST Ct-lIP

000001 002000 A 4 CALL $SE
00131302 0000013 E
000003 0*30*30 1 A S DnTA 1
000004 00000*3 0 6 I4X DATA 0
001)005 @6401-3 ~i 7 sIr::
13130006 0.36027 A 3 LI’t~E’~ i,:-
00000? 10.3004 P
000010 001301Q A 9 LOu 715
000011 001313 A
01313012 0.3131,30 A I.) MIJLI 1A23
000013 001?~’ .’ ‘c
0.~O13I4 *306170 0 11 Dlv! 1430
0130015 0026.26 0
0013016 0051a21 ~i 12
.313001? 024002 0 13 LOP STB
0000213 0’)1000 (4 14 PLTU;& 1-1-PAST
000021 100000 P
0001322 005000 A 15 STB HOP

16 E N D
EHTP.Y NONES
00000 () P I$Pf-iST
EXTEPI-IAL NA1-I~ S
0001302 £ 1-SE - -

SYIIBOLS
000002 E ~ SE 0001300 P 11-RAST 000004 P MX 0013022 R SIB

13 EPROPS ASSEMBLY COMPLETE
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1 - NAFIE TEKFHC
2 E X T  I~SE ,V1DPVE ,V1-DPIV

0000132 A 3 B EOU 2
000000 13*3*300*3 A 4 TEKFHC CHIP
000001 002000 A 5 CALL SSE , I
000002 00000*3 C
0013003 @00001 A
0000134 (‘0.301) A 6 IFIJNC DATA .3
001)005 05102? 0 7 ST,~ 510
(‘00006 .~‘6~I’.~~1) A -

~TFi
00000? 00602? 0 9 LDDE* IFUNC
01)00113 1130001 P

- - 13.7.3011 @05322 A 10 [‘83?
- 

- . 0012 005021 A 11 1311
0130013 001004 0 12 JA M RET
0001314 *31300.34 P
0001315 144035 A 13 SUB MAX
000016 0010*32 A 14 JAP RET
00001? 0130034 ~1300020 00’321.3 C-i 15 LDAE TABLE .B ,0200
1300021 000042 P.
000022 006020 0 16 LDE~I V 1- DPVE
000023 0000€”) C -

000024 056003 A 17 STo 3,2
0130025 .306’)-I C’ A 13 Lt’kI 077774 —

0001326 077774 0
0(3.)02? osc,:~o~ 0 19 S-r,~ 2 , 13
0130030 @053(1 1 0 2.3 DECP @1
000031 1)5.3(1(

~ A 21 STA 0 ,8
0013.:’32 002000 A COLL V~~[ ’P I V
13001333 1300000 E
13*30034 006010 A 23 RET LDAI 0
1313131335 000000 A
1300035 24 STA pi~s o
000036 00(,132C’ A 25 LL’ 131
000037 ooc’oo.-

’ A
000.337 25 SIB BES 0
000040 0131000 A 27 RETUt. TEKFNC
0130041 10*3000 P
01301342 00.)070 A 22 TABLE DATA 5G ,S?,SS ,59 ,96,9?,93,99,100
000043 O13O cj 7 l  ~
0130.344 ~300072 A
0001345 0(-.’0? 3 0
01313.34i3 1)001 40 H
0001)47 *30’’I lI A
1300’)SO (

~001 4~ Ii
Ota.3*351 00131 4 3 ~~

000052 0-”-~’ 11.3 ~
0130053 *3,)0C111 A 29 M A X  [IOTA 9 - :

Clii’
E NTRY NA MES
i)C

~.3Q.~0 P TE~: F H ’ .
EXTEPI’40L I’IHlir:s

000002 C 1-SE 00003) E V SDF- Iv ~~
@ o23 £ V -IDPVE

~YI-180LS
13013.3.32 E 1-SE 0C~i-’l1iO2 A 13 (‘(‘0.j1).3 F’ IFUNC 00.3053 P MAX
‘~ 3t71)3-i P PET 000035 p 510 01’.’03? P SIB 00004? P TABLE-313131313. ) P TEp.FH. ,-lil(,,-i ~ r: V I~DI’ IV ‘‘(“.‘-! :: C- V IL’FVE 

-

0 EPROPS #i-3SEMDLV OOMPLCTE
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5. MAGNETOGRAM PRODUCT I ON FROM MAGNETOMETER NETWORK

A program to produce m a g n e t o g r a m s  from the  AFGL
Magnetometer N e t w o r k  data  was w r i t t e n .  The progr am is

to be run on the Varian computer and the m a g n e t o g r a m s
are hard copies of a Cathode Ray Tube (CR1) disp lay.

The program is run by typing in on the CRT keyboard

/LOAD , DEMO
The p r o g r a m  DEMO t h e n  p rompt s  the  p r o g r a m m e r

ENTER START HOUR OR 99 FOR BOT.
93 FOR CURRENT TAPE POSITION , 97 FOR DISK DATA
If you w a n t  to b e g i n  the magnetogram at a particular hour

enter that hour as hh. If the magne togram Is to begin

at the beginning of the TAPE (BOT) enter 99, i f  i t  is  to
b e g i n  f rom the current position of the tape enter 93.

If the magnetogram is to be made from data already on

d i s k  en te r  97- .
ENTER START TIME FOR GRAPH IF DIFF ERENT

- 
- The m a g n e t o g r a m s  s h o u l d  b e g i n  on the  h o u r , b u t  if -the data -

to be plotted do not begin on the hour , e n t e r  a s t a r t i n g
hour. For example say the data begin at 17:37 , the
p r o g r a m m e r  may e n t e r  17 as the starting hour of the

magnetogram. o t h e r w i s e  en te r  RETURN

ENTER START DAY IF DIFFERENT FROM CURRENT TAP E DAY
If the t ape  is  p o s i t i o n e d  on day 213 for example and you want 

-

a magnetogram beginning on day 214 then enter 214. Otherwise -

en te r  R E T U R N .
ENTER NUMBER OF HOURS AND NUMBER OF PERI ODS IF NOT 1 (HHPP)
E n t e r  the  l e n g t h  of the  m a g n e t o g r a m s  - in h o u r s  and  the
desired number of magne tograms. If you want seven e i g h t

h o u r  m a g n e t o g r a m s  en t e r  0708. If only eight hour magnetogram

is  w a n t e d  e n t e r  08. 
-

AUTO HARD COPY (Y ,N ) ?
I f  y ou w a n t  hard copies of the magnetograms produced auto-

m a t i c a l l y  e n t e r  Y , if not enter N.

I N D I V I D U A L  PLOTS , OVERLAY PLOT , OR BOTH (1 ,0 ,8)?

If you want an individual plot of each station and no overlay

- 
73
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enter I , If you want an o v e r l a y  and no ind i v i d u a l  plots

enter 0. If you want both enter B.

DEMO i s  a h i g h l y  automated program. Once all t he
entries have been made a l l  t h a t  Is re qu ired of the
programmer is that he change the tapes if the magnetogra m
requires more than one tape and that he terminate the
program. The program is terminated by simply entering a

/ RETURN .

An exa mp l e  o f the prompting sequence and the resulting

ma gnetograms is shown in Fi gures  3 t h r u  9. T hese are  the  
- 

-

plots of X , Y , an d Z com p onen ts of th e seven  ne twor k
s t a t i o n s , i n  o r d e r :  MA , FL 1 M I , WI , SD , CA , WA. Figure 10 H
is a com posite of all seven stations.

F i g u r e s  1 and  2 are plots of LIN CHK for the selected

date of the magnetograms , an d give an overall view (for
that date) of the quality of operation of the ne twork  for
each station. -

To use  L I N C H K
Load the tape of interest and type on the CR1
keyboard /LOAD I L I N C H K

Eac h plo t contains seven minia ture  plots , 1 for each station.
The abscissa is the time of day in hours , for the day (or days )
lis ted In the heading. In the top plot the ordinate represents
the percent of frames for each station which contains errors;
in the bottom plot the ordinate represents the percent of frames
for each station which is missing . On each miniature plot, the -

— base line refers to zero percent of the frames. The ordinate
can take any value from 0-100%, where the valu e of 100% for a
given station would lie just below the baseline of the station
just above it.
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- EN T~~ Tp~iPT HOUR OR 99 FOR 30T,93 FOR ~UR REM T TAPE POSIT IO N, ~7 F~~R DISK t’~ TA
- 

— ENTE~ START TIME FOR GRAPH IF DIFFERE NT
ENTER START DAY IF DIFFERENT FROM CURRENT TAPE 

~~~
y

1s~ -
- 

~~~~~ 
NUMBER OF HOURS AND S OF PERIODS IF NOT 1 HHPP)

AUTO HARD COPY (Y,N)?
V -

INDIVIDUAL PLOTS, OVERLAY PLOT, OR BOTH (I ,O,BY?

H
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I I .  MATHEMATICAL ANALYSIS

1 . MULTIPLE CORRELATION

A m u l t i p l e  c o r r e l a t i o n  p r ogram , M L T C O R , (Program 1)
was writ ten that y i e l d s  the par tial regression

coeffic ients between ground measured geophysical

p a r a me te r s  s u ch a s K p ,  Ap, a n d  AE a n d  v a r i o u s
s o l a r  w i n d  p a r a m e t e r s  s u c h  as bulk velocity,

magnet ic f i e l d , and the direction of the magnetic

fie ld. Using the derived coefficien ts predictions

w e r e  made  of Kp, Ap, a n d  AE and these could be

p lotted a n d  c o m p a r e d  w i t h  the observed values.
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PRINT 6  - - - — - - -—- - •  - - - -- — - - - -  - 3C5
FORMA T ( EOF (i)~~) 306

- RETU R N —- —--— -— —- -- --— — - -— - -  — —  - -  -— — -— - — - - -  - - -3~~7PRINT 8 
- 308

FO RMA T C~ - - - -  EOF(2)9 - - - - -  -- — - - — - - - - - -- ----
~~

- - - - -—- - - -- -  - -  - 

RETURN 32.0
- END - — — -  - -

~~~~ 
- .— — - - - -- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~  311
SU !ROUTIUE CO PILC (B)

-  313
THIS SU°~~OU TINE CALCULATES T I-1E TOTAL :ORR:LATI0N - 31~- COEFFICIENT OF TH~ CBS~~~VEO OEP~ N OE~~T VARIABLE Y,
AND THE PRWOICTED DEPENDENT VA R IABLE YJ . 316

- 
- 317

DIMENSION YO (6~~,SIG (ó ),R (6,6),YI6-J ,6) 318
DIMENSION B (s) 319
DIMENSION PY (12) ,PX( 103) 32C
COMMON /SET/Y-3,SIG,R,NM,DF,y   321
CCMMON/MUL/M  322
N:NM+t - - -  - -  -    323-
CYJY O 32k
SIGYJ~~0  - -   325
00 2 I=1,M 326

- - -    327
00 1 J=i, NM  323
-YJ~YJ#8J ~~ Y (I,J) 

- - - - - —  - - - - - - -— - - - — - - -—  - - — - -  - - -  - - -   - 3~~gPY(I)~~YCI,N ) 3,3-3
- PX (I)-~YJ     331

CYJY ~ C Y J Y + Y J ’ Y ( I , N)  332
SIGYJ=SIG YJ÷YJ~ yJ  

- -    -  333
SIGYJ=S )RT SIGYJ)  33..
Rt-1L~ CYJY/CSIGYJ~~SIG (Nji ) - - — --—  ---  

~~~~ 335
336

O O 3 I~~1,NM ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 337
IF(D(I).NE.0) p pi- j 338

- CONTINUE - - -   --  - 330
RR=RML~ RML 34~FTEST=RR/ C1~ RR)s (H_p_ 1)/p - - -  - 31.1

PR IN T ’ ,’ RMUL, FTESIdI ,P= ,RML , FTEST,M,P 31,?
CAL L SPLOT (PX,FY,M, 9-~,XM4X ,YMAX,X ~ ,yQ) 34 3
CALL PLOTTER (pX ,py, —locO,O, tOcC.O,~~.0,0.G,0,~~1,1,p-j )
RETURN - - 345
END 

3~1.o
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______ ~_., . - ....-in
SU3POUTINE SPLOT (X ,Y,N,ISCAL,X MA X ,Y MAX ,xQ,y:) 3.,?
DIMENSION XU),Y(1),G (tOj,âj) . - 3k8
DAT A BL 4P1~~/ t H  /,AXI5/jH,/,~ OINT/1H~/ 31,9

3.3 .. 3~~~..X(!)= AP~~Y FOR X-4X15
‘ Y(t) AR~~Y FOR Y—A ~ 15 — .  - - •—  -— 352

N NUMP E~ OF POIt1T~ 353
• XO,Y~ = ORIGIN OF G~ AP H .. .  3~ —DX ,OY= SCAL E FACTC MtiLTIPLYIN~ PO INT ‘JALU E3 355
4 “NOT~~ 4T OO H IGH O~ TOO LOW X ,Y W ILL CAUSE ERROR IF ISCAL.NE. ~55

356
• IF ISCAL.=99 THEN DO A UTO SCA L ING .‘ 357

IF(ISCAL.NE.99) GO TO 99 358
4.4 . - , . .  .. . .-— . .- . .- .-  — — -  — .. 359

X0=XMAX=X(1 ) .   363
YO YMAX=Y (1) . .  .  361
00 98 K=2,N  .362

--.IF (X (K).LT.XC X3=X (g). . . .  ~.  3~ 3IF (YCK) .LT.Y0) Y0~ Y(K) .36~e
• . IF (X (K).GT,XMAX) XM AX=XPO ~~

. _  365
IF (YCK).~~T .YMA X) Yt~AX=Y (K~ .

.98 CONTINUE . ..  . - 367
99 CONTINUE 

.
. .

• OX=100. /tXMAX—~O) .-. — — -  3~ 9DY=60./ (YMAX—YZ)   373
--  • .— .- . 00 1 11, id •—- • .  -.. - -•.- - 371
I G ( I , 1) = AX I S   372 

00 7 1= 1,61 .- — . - —. . . -•.. .  - ... 373
7 G (i,I)=AxIs

DO ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 375
00 2 J 2,61    376

.2 G(I,J =3LANK - . .-•  ... .• . .   ‘ - — •  - • • -   . 377
‘ PLOT POINTS 378

DO 3 I=i,N - - ... . -   . .  . 37~1, IS A DOZO SO X= DOES NOT GIVE A 3 IN DEX 38~IX = (X U ~ — x 0)~~DX+1 .  .. - • 3~8x
IY= ( Y ( I ) — Y ~~)~~Cy +j .  3823 . .  . G ( I x , I Y ) -= P o I N T  - .. - -  ..- .••—— ...- . .. 383
DEL X = 1. ,/ Ox 38’.
OELY 1./OY . .. . .. . . . . ‘- 385
PRINT 6, XD ,XH~ X ,DELX,Y0,Y,IAX,DFLY,N 386.6 . FCRMAT (1Hj,1vx,4xKI t41x HAx,QELx~~~,3F13.3,,x . • •  - 387
4’YMIU,Y M A X ,OE LY~~~,3F1C . 3,2X ,’NO. PTS.=~~,I6) 38&
00 4 1=1,61 . -.. , • ‘ ‘ ~ . . ., . .  . 389

~ STCP NECESSA RY SO Y-AX IS COMCS OUT RIGHT SIDE UP 39C
11=62—I , 3914 PRI NT 1DC ,(G(J,II),J= 1,jOi) • 

392 .
.100 FOR MA T (IH ,IUX,1Q1A I ) .. . .~~~  . 393RETURN   39END 395

~~ L
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I
SU~ROUTINF PL CT’T!~~(X,8F ,XB,XI,Xo ,yO,NOx,NNX,NOR11,N) 396
DIMENSION X (1),t3c (~~) 

- •
~~~

- •  .

C0MMON/VMB/YI1,~ 393
• IF (N0~~!sE3 e~~) GO~~T O 3  399
CALL SLIN (CF ,NOPH ,FB,FS,N ) ~~~GO TO 2 . .

YM :j .3  ‘+02
403

CALL BOXER (XO ,Y0,IC .0,10.0,X3,XE,NOX,NNX)
PRINT 10 405
FO~ MAT (~ BOX ER CALLEO9

EX= ( X c 1 ) — X a ~~ j C . 0 / ( x z — X B )  ‘+C7
IF (EX.LT.0.a.oc~.Ex.GT. 1o.o, GO TO 25 ‘+08

Y=YH~BF (1)+9 .  409
CALL PLOT (E~X , Y,3)
CALL SVMBOL (EX ,Y,.2,1,0.3,-1,)  411

PRINT 9,X (1),BF (i),EX,y
60 10 21  ‘~~j3CALL P101(0,0,3) Lii ..
00 1 I=2,N - 415
EX= (X ( I )— X B ) # . 0 , 0 / (x E— x B )  .

IF (EX.LT.0.C.OR. EX.GT .1O.Q) GO TO I  417
Y Y M ~BF (l)+B 418
- IF ( MOO ( I ,5C . EQ .O )  PRINT 9,X(I),BF(I),EX,y,I 419

FO~ M4T(2C0FF12.4,jpEj3.4),I10) .

CALL PLO T (ZX,Y,2) -— .- . ..--- -- ‘.21
CALL SYMBOL (EX,Y, .2,1,0.0,—i ) 422
CONTINUE - - ~~• •  - - 423

RETURN 424
- END -  425

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~
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StJ’)POUTI’~E ~3OX E R (X 0 ,Y C ,X L ,Y L , X B , X E , PJf)X ,NS,~X)
CO HMON/Y MB/YM ,P 427
COMMON /CONST/PI,X~ ,ALFHA ,XMINUS,XL,X2,X3,XL.,XPLUS,XJN,XN 428

4U,X PI . • — .  . 

‘.28
1,XN,DEL,OEL?,A,EXPA ,XNU2,ALFA 4,ALF.~2,ALF~ ’.2 429

- CA L L P L O T ( X O , YO, — 3) • . . - -  
. 

. -. .• . 43~CALL PLOT (XL,C,2) . 431
CALL D L O t ( X L , y L , 2)  432
CALL PLOT (C,YL,2) ‘.33
CALL PLOT (0,0,2) — ... .

STGN=i .O . 

435
Y8=C.0 - - - — • .• - . --• • . - • . - . .- . •  • - • 43•
DY=YB#SIGN’.12 . 437

• - X=XL/NDX - -..- .—--—- -----.—- --.--— - .• - - 438
LU NOX- 1 . 433

WRITE(6 ,130) X ,LU -  .

FORM4rtF l2.5 ,I iO )
00 1 I=i,LU  - - •-- . • ..

CAL L PLOT (X ,Ye,3) 
• ‘+43CALi. PLOT (X,Dy,2) - • . . . . .   444

X X+XL/NDX 445
IF(SIGN.LT.O.0) GO TO 5 -—.. -_.. - —  _ _ .~~~~~~~.•__  - 446
SIGN=-SIG.N ( - . 

‘+ 7
• ‘(9 = 10.0 • - - -  - • .  . — — • • • .. “- • • • •. . •-.-•.- . • — . •  4 448

60 10 4
---XFI=0 .0 • --- --- -—-—-- - - - -— - . - — - .— . —-.—•--- .... -.- •-_- . .._  ~~~ 45fl .

bRITE(&,ii0) • 451
- - FORMAT (~ - -- -  X—AXIS COMPLETEO--—~~  45~SIGN= 1.0 . .

• - - DX=X FI +SI GN~~~~.12---~~~ ——-._-_ - ~~~~~~•• .• .  -. .-——-•. • .----.— - -.. . . ,
..- • •. •.• - .- . -. -..- 454

Y=.5 ‘+55
‘00 2 1 1,19 — — -  - . . - 456
CALL PLOT (Xfl,Y,3 

- 4 5 7
CALL PLOT (OX,Y,2) -—-——-—-.- .- .- -—- -  - • . — -  - -•- - ..-.-..•- - -  -

~~~ ‘+58.459
- IF (SIGN .LT.0.&) GO TO 7 .. -..  . .  ..

SIGN~~SIGN - ‘.61
.XFI XL - --- ..- — -- ‘.6260 T0 6 463

~1 
. . CONTINUE . • - .  -.-  - - -. ,•  - 464

- , 

~lRIT E(6 , i2O)  465
FORMAT (~ • - Y — A X I S  COMPL ET ED ‘) .  •

* CALL PLOT (XO ,yO,3)
Y=-1.0 - .- . .• -. .•.- .  — . - • • -, • — 468
X i.0 . 469
00 3 ~~~j , 9  • . - . . -  •  .

XI=X~ (XE-X fl)/xLI-xD 
‘.71•TF (Xj.LT,XG ) GO 10 3 •- •. . _ . . .  .. - —  - - -   472

SO=SORT(xO/xI) ‘.73DEG=57.2958’~ Cos(sQ) • • ‘.7*.PRINT iO,X ,XI,OEG,I . ‘.75

V

~~~~~~~ - J



• ro~e4aT(3ctz.s,T1o) -.76
CALL NUM3 (X,Y,.I?~,DC~G,Q.3,1) * 

~.71
X=X.1.O 478
XNU P!=XB . . * . . . • . . . ,79
Yz - ,5 . 48•~- X 0  . .  - -  - . - -  -.81
DO e I 1,NN X -.82XNUK :X .(X E~ X !) , X L + X 8  

* 463
PRINT 1O~~,X,X NUM . 484
!0RMAT (~Fi2.5 

. •  - . . * - 485
CALL NUM3EP (X,Y,.15,XNUM,0.0,I) 

• 486X:X ,X L/t NNX-j )   . . • .  . 

‘.87
483y Q .  - - — - .— - . *.. 483

YNUI4=(Y- B) /Y M ‘.90
DO 9 ~~1,11 

.. . .  . . . 1+91CALL NUM~ ER (X,Y,.15,YNUM ,0),J,j) • . 492
PRINT 1C,X,Y,YNUM,I  • • •  - . . • 493

494YNUI~=IY—B )/yM 
. • • .  •... - .  . • . 49•••

RE S URN 
•496

~
ND -- — - -  * .•- -  

- 
.

. . 

* 49?

_  
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StflPOUTINE SLIN(F,NORM,F3,c3,N) 493
DIMENSION F(l)  . ‘.93
COM MON/YMB/YM,e • 

503
FB F(i) •• • . • — . . * • • • . 501.
FS:F(t)
00 1 1:2,14 •  .

~~~~~~~
.• • • . . -  — 5C3

IF(F(I) .GT . F9) F’!=F ( I) 501+
IF(F(I).LT.F5 FS:F(I)   . 5(j5

• CONTINUE • . 

506
IF(NO~$.NE.t) GO TO 25  • 

•
• • . • 5Q7

IF(A8S(FS).GT.FB) FB=FS 5~ 8
* 

00 20 1:1,14 .. . • - - . * • . •  * 5~ 9
- F(I)=F(I)/FS 513

-• • • * . ~~~~~ •-• . •.—--- . • - - -• - -—  . . - •  - -  511.
‘(11=10.0 

-  512
PRINT 12,FF,FS ,’YM,B  543

IF(FS.LT.0.0) GO TO 10 • 514
RETUR N -- . . -- ~~~~~~

— - -  - .- —— .- -  . . .-. • - . ,  • • • •  
- 

• 515
Vt1=5.0 516
9=5.0 - —  ••  -- • ____- •.— .•-- — ..- .-- ~~~~~~~~~ . •~ 517

PRINT 12,F8,FS,YM,3  • 5j 3
• RETURN . •. — -  

•  519
IF(FS.LT.C) GO TO 2 * 

• 520
- B=0 • — . . -  .- 521
u=.c0001 • 

• 

522
IF (U~~T.FB) GO TO ~~~~ -- - 523
U=U410.0 • 524• GO TO 4 •.— --  . .- —— - -- -  ...- - - -- - 525
YM IC.0/U .  

526
• * IF(YM~FB.LE.5,O) •Yp4:~ 1~~~ypj - -- — —-- 

.

PRINT 12,FB,FS,YM,B 523
RETURN . 

- 
-•- - -  .•-  --.. .. • • • • •   • •  529

XF (E8.LT.0) GO TO 7 . 
. 

53~— 6=5.3 - - -  - -•  —  . . -

IF (ABS CFS).GT.FB) FB=ACS (Fs )
U-.00001 . - - .- -  - ~~~•“~~ 

- - • - 5~ 3
IF(U.GT.FB) GO TO 5 

. 

33’.
- U=~~ 10.0 - - 

60 10 6 536
--YM=5,0/U - - .  .--.. - .- — -  . ..-- .. • . . • . C37
IF (YM~FB.LE.2.5 YM=2.~~~YM 533

• PRINT 12,FB,FS,Y M,6 . . • . 539
RETURN 

.

* 
• e:io.o — .--- . • - . •  .• - .

FB= A9S (FS) * 51~)• tJ=.00001 - - - -  • . . 51+3
• IF(U GT.FB ) GO TO 8 . 5~~-. u=U~10.0  . 54_

60 10 9 546L - YM=i0.G/U • • .  - . 5
47IF CY 1 1~ FB.L E.5) YM=2 . U’Y H 543

PRINT 12,F9,FS,YM,B 
. 

54;
. c O R P4 A T ( L F 12. 5 )   - • .

RETUR N 533
ENO -  . 

55~
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• 2 .  CC~..TA~IsON (.~F .iOt~~—;~I;~J A~t~~~T~ ti ~~~ ~~~~~~~~~~ ;~ TivIT! ~~~~~~

Ihilip )i. Fazich

William F. E3efle~

V.arch 1976 
.

)lagnetospheric Dynanics Branch

Space Physics Division

I. DATA

A cor~parison of solar—wind parancters and geomagnetic, indices was mad~
to dete~~ine the ~~r~ .~etcrs that cooia b~st be used for prediction ~~r—

poses . The solar—wind data. consisted of 1000 hourly averages of plasma

(v and p ’)  and magnetic field data .(t ~x, By, Bz , O x , r1, Oz)  from the

~~p1orer 33 satellite . The data were measured between 19 Janua z~ and

• 6 April 1968. An earlier study by Garrett et al. (1974) also used

data from the ixp .orer 33 satellite neasured durir~j  this period. Approxi—

mately half of the data used in the current study coincided with the
-

• 

• data set of Garrett et al.

Solar—wind data for each hour were recorded on I~agnetic tape along with

the k~ index for the sane hour and the fol)•ouing two hours so that cor—

• relations coulu be done easily . The K p ar.d ap ir~di~ es were read f rom

an additional data file as needed . A given hour of solar—wino data ~~s

correlated with the Kp and at indices for both the three—hour interval

in which the solar—wind data were rn~z~ urcd and the following three—

• hour interval,

100 
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II. CCR~tEL?~TIONS

Functions of solar—wind variables were dcter~ ined on the b~.sis of

~~ysical argurnents an’.t previous studi~~ to be those thut gave the hiCh—

est correlations with magnetic activi ty izidi~cs.

The indices are:

- 
AS 0, AS 1, AS 2 ~ Auro ral ~.lectrojet index lagged

0, 1, z~r,’a 2 hours

Kp 0, Kp 3 — Kp and aT. indices fror~ the same
ap 0, ap 3 3—hou r interval as the solar—wind

data (!~p ~~, ap 0) and from the
following 3—r our interval (k p 3, ap 3)

The solar—wind variables are :

BZSE — magnetic field cc~~cnent Bz , SE coordinates (ga as)

BZSM — SI It IS IS 5~4 II II

RHO — solar wind ion density (#1cm3)

v — solar wind velocity (1c3~/sec)

SIGT or ST — ( .Qyt .fzt )~ for the hourly average

Correlations between the magnetic indices end functions determined from

the solar—wind variables are listed in Table I. Brackets indic r~te that

only negative values of the quantity were used; values) 0 were set equal

to O.

III, ~ULTIH2 R GRi.SSIOW

A.multiple linear regression was perfor~ed using the func tions and indices

listed in Table I. The highe..~t , consistent correk~tions ~ere for the
* functions v•~~JZS~> and v•SIGT for inuic~ s AS 1, Kp 0, ap 0. The re-

gression equations for these three indices as determined from the entire

data sct are given in Table II. The fur .ct ion <&s~:) is the solar mag—

netosrheric Bz component when that cor~poner .t is ns~~ttivc and is set e~~al

Lu zero for 1ositiv ~ values of U~~ co;:.~o:~~nt . L~ ~.he 1030 hours )f d~a3

101 
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there were 509 hours with an avcracc negative Ba arid 491 hours with an

average positive Ba. Additional te:’~.s to  the regressior. equation did not

significantly improve the rultipl e correlation coefficient.

The data was divided into two 503 hour se~ nents to t.e~~i.ne the effect

of a specific data sanple on the regression. The results ~f these

regression analyses are listed in Table XII. For the Kp cnd ap equa-

tions , the solar—wind functions were selected in opposite order by

the regression procedure for the two data segaents . This indicates that

the inclusion of the additional term. serves only to inc rease the accuracy

of the fit for the sr .ecific data .

The regression analyses for the .~tE inuex lagg-~c by one tour alwa~-s gave

the highest multiple correlation coefficient ana the ccr.puted coeffi-

cients in the regression equation ~ere the most consistent between data

samples. An equation for K p and ap determined by ~ultip1e linear re-

gression on specific da ta of v, (~ ZSh), and_ SIGT could be expected to

result in correlation coefficients of between .5 and .6 ~hen applied

to another data set . n equation to predict A~ 1 would give a some-

what better correlation of between .6 and .7 when apnlied to a different

data set

R~FZR~~CE

Garrett , !.~3., A .J .  Dcs~ )cr , and T.~!. Uill, Inf1uer~c~ of solir wind varia-
bility on g’~~ma~n’:Lic activity , JG~, 79, i~u . 31, ~ove ther 1974, p. 46Q3.
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~~~~~~ I I ~~~~~I I  ~~~> I I  I I  ~~ I ~~~~~~~~~

,.4 CV \ .4 LA’0 N (4) 0’. 0 .—~ (V r~ 4 LA ‘.0 N to 3’ 0
— ~~ 4 — 1-4 ~~4 .4 ,-4 i-C i-C CV
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Table II. ?~ULTIFLE LIt~~ i~ ~t~Ga~.ss:c.:; FO~ 1000 10U?S OF s0L —;~~D DhT,~

R= Nultiple Correlation Coefficient .

Kp 0 = -.00219 ~~~~~~~ + 5.43 R= 0.492
= — .00216 v.<~z~3::> + .o33~2 V-SIGT + 2.69 R 0.666

ap 0 = .0117 v•SIGT + 2.99 i~ 0.463

~ .0115 v•~ IGT — .30546 v ~zs:•~ + .00319 R= 0.618 - -

AS 1 = —.146 v.
~~Zs:> + ll~..5 R= 0.699 

-

= -.145 r. (BZ ’~) +  .O~63 v-s:~T • 52.3 ~~ 0.732

—
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Table III. MULTIiL~ LI~L.t ~t~~~~~ :ON ~~~ r.;o s~~:.:~:.Ts 0? D~Th

a) First 50-3 ~ours

Kp 0 = -.00242 v. (3ZS~ > + 5.23 R= 0.470

— .0024.9 v.(i3ZS~-1> + .00344 v.SIGT + 2.54

ap 0 - — .00572 V.<BZSr? • 7~ .5 Ru 0.450
— — .00590 v.<3ZS~~ + .00~l7 v~SIGT -~ 1.47 R= 0.62).

AZ 1 = — .140 v.(BZ5~> + 102.9 R= 0.631
‘ I = — .142 (BZ&’~> ~ .101 v-3IGT + 23.6 R= 0.701

b) Second 500 ~1ours -

Kp 0 .00510 v’SIOT + 3.59 R= 0.532

- .00467 v ’SIGT — .00183 v.(3zs~-:) + 2.61 R= 0.695 -

ap 0 = .0185 v•SIGT + .0140 R 0.569

- .0175 v~SIGT — .001459 v-s(3ZS~’.> — 2.4.6 R= 0.658

AZ 1 = —.145 v~~~3ZSN> + 129.5 R= 0.731

— .142 v’(I3~3-1> + .3767 v•~ICT • 79.7 R= 0.749

I
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3 SPECTRAL ANALYSIS

The second area of data hand ing was in prepari ng mi cropu lsation data

for power spectral anal ysis. The completed programs from this effort

a. take the data f rom the archive tape and convert it

into eng i neering uni ts and g ive a quick p l ot of the

data (Program 2) and

b. filter the data so that it w iH be in a form

suitable for spectral anal ysis (Program 3).

Work is going on to produce a contour plottin g routine to display

dynamic spectra , that is , spectral densit y con tours will  be plotted

on a time - frequency grap h.

]06

-



PROGRAM 2
- 

- This program unpacks data from the archive tape and

plots it on the print er for a qui ck look.

The subrout ine LEVELER s upp resses  po ints  that d i f fer

from the average by more than one RMS. Thjs is to ensure

tha t the whole plot will not be dominated by a few large

spur ious va l ues .

PROGRAM 3

In order to properly frequency analyze a time series

it must first be filtered to avoid aliasing. We assume

what we are analyzing is a continuous proc ess in time,

however it is sampled at dis crete intervals , say ~r.

For instance let the power spectrum , P(f), of a

• 
- . 

- 
s ta t ionary process , X ( t )  , be

P ( f )  f  C ( T ) e ~~
WT dT • ( w = 2 ~~f )

where  
T 

• 

•

C ( t )  = l i m  [ X ( t )  X ( t - 4 - r ) d t
-t 

•

is the auto covarian ce. Let the values of C (r) be given

- only at uniformly spaced values of -r , r=O , ±~ r , ±2M ±.  - .

we can calculate the a li ased power spectrum Pa (f) by

Pa( f )  = f V ( T ~~~~ T) C ( T ) e ~~
WT dT ( 1 )

- where V( r ,&r) is an infini te Dirac comb

• 107 .
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IL I I
- 2lit -lit 0 lit 2&r

The teeth of the comb are 45-functions. Appl y i ng the V

convolu tion theorem to equation (1) we get

Pa(f) = A (f;1/li-r)’P (f)

where A is also an infini te Dirac comb
q

A(f; 1/At) ó (f-q/~ t)

E x p l i c i t l y  we have

Pa ( f )  = ~~~~P ( f ~ q/ l i t ) (2)

From e q . ( 2 )  it is easy to see how high frequency

componen ts make  con tr ib u ti o n s to l ow fre quenc y com ponen ts V

i n the  s p ec t rum , see F ig. 1

P(f+ l i t)  P ( f )  P( f - 1/~ t)

-1/2lit -1/lit 0 1/lit 1/2lit
The only way to eliminate a l ia s ing is for Pa(f) to

cut o f f  for f > 1/21s t
V 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I

- 

. 

-1/lit 1/sr
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Wi th  this cut o f f  P a ( f )  is equal to P(f) for f fN =l/2lit ,

this frequency is defined as the Nyquist frequency.

To avoid aliasing the stationary time series 1(t) must

be passed through a filter F (-r )

6)

•(t) F (t)I (t-t )d~

Trans forming to fre q u enc y s pace we h ave

•( f )  R ( f ) I ( f )

If •(f) is to reproduce 1(f) exac tl y for f < f~ then R(f),
V 

the f i l te r  response must be of the form

R(f)

I I

To achieve such a fil ter response requ ires an infinitely

long filter in the time domain (This is analogous to a finite

wave packet in space requiri ng an infinite number of frequency

components). Taking only a fini te amount of data - letting

the filter cut off after some tim e leads to Gibbs phenomenon ,

that is the filter response o scillates in the nei ghborhood of
V 

the cut off frequency.

This can be mitigat ed by not requiring a sharp cut off.

This is affected in Program 3 by repla cing the sharp cut off 
—

by a sin e—ter m inator , adding half a sine wave to the filt er

res ponse

f1 ft
V - 

~N V
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The program then calculates the weight s W~ F (kAi) tha t

make up the filter. This fil ter is described in a NASA
kt 

—report by Behannon and Ness (Design of Numerical Filt ers

- for Geomagnetic Data Analy sis , NASA T1-D-334 1).
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4. ANALYSIS OF MAGNETIC PULSATION EVENTS

Magnetic pu lsa t ion  events  from the AF GL magnetome ter

network are being ana lyzed.  Pu lsat ion  events w i th
V

. 
periods longer than 80s have been studl”d for the

V 

day June 3 , ]977. So far It has been noted that

pulsat ions of Pc w i th  small ampl i tudes are located

in a sector of 1 or 2 hours extent wh i le  pu lsat ions

wi th  larger ampl i tude ~~ lOy ) and longer period are

found over a longi tudinal  extent  of three hours.

These f indings w i l l  be compared w i th  theoret ica l

models for the pu lsa t ions .

Work was done to determine a reasonable graphics

presentat ion for dynamic spectra . Examp les of

3 poss ib le  presentat ions are shown. In these

examples pi tch and yaw were changed. For the

three plots these are: 800 , Q0 , 450 , 450 , 600 ,

450

~ 
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Work wa s begun to speed up the program that  f i l t e rs  the
data before they are spectrally analy zed. Sin ce the output

of a filter is a convolution

0 ( x )  = / F ( x  ) I ( x - x ’ )dx I

i ts Fourier t ran s form is s imply the product  of the Fourier

transform of the filter and the Fourier transform of the

data. So to find the output we need only find the inver se

Four ier transform of this product. It is by means of the

Fast Fourier Transf orm that we hope to speed u p t h e  f i l t e r i n c .

-
I
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5. A Study of M ic r~ n ul sati o n Event s

f. A study has been undertaken to det ermine ho .’ best

to use data  from the r-IAGA F Netw ork  to specify and predict

s ta tus  of the rn agne tos o here  by means of micropul sations.

A a first step a nun~ber of magneticall y quiet days

on wh ich all seven stations were active has been selected

for study to establish the quiet time behavior of

micropu lsations. A lis t of these days and some representative

V 

magneto grams are giv en .

- 9 A p r i l  78
15 April 78

16 .A p r i l  7~ -~~

27 May 78 fr
28 May 78

Data have been taken  from the V a r i a n  Sy s te m and in;u:ze~to the COC 6600 System at AFGL.

M o d i f i c a t i o n s  have  been made to the e x i s t i n g  prog r2 m f c r
f i l te r ing  the d a t a ;  th is  f i l te r i n g  is n~ ’.~

j i n  p r o g r e s s .

Maximum entropy program will be used to obtain the
frequency spectrum of the fil tered dat a .

After obtainin g the frequency s p e c t r u m , r e s u l t s  wi  1 be
presented in the form of a dynamic spec t rum.  -
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6. LONGITUDINAL EXTENT - GEOMAGNETIC PULSATIONS

A search  was c a r r i e d  out  of the ne two rk  d a t a  on the

• qu ie tes t  days of the month up to December  1977 . From th~~
• search 9 days were  s e l e c t e d  as p ro n i is ing :  4 May, 27 Apr ,

k~I I 26 May, 27 July,  5 Sept , 9 Oc t , 23 ! ‘lo v , 24 N o v , 8 Dec ar.~
18 Dec. However  these proved u n s a t i s f a c t o r y  because  of ;aps
in the data or no isy  data . The s e a r c h  w i l l  be r e s u m e d  f o r
the period when a l l  seven stations are operating.

A ta lk  was g iven  at the spr ing meet ing of the AGU. The

abstract is attached below.

1 . 02 3S72 FO ’JGE~ E
LONGITUDINAL EXTENT OF OCCURRENCE OF Pc4

AND Pc5 GEOMAGNETIC PULSATIONS 2. 19~3 Spring ~e~tir~
W. Bellew (Physics Research Di:is ion , Enmi: : u c’l 3• Soial . _ P lane t : .. ! 1 a ~~~~.:
College , Boston MA 02115)

V.L. Patel* (Dept. of Physics , Massachusetts 4. Micro~u1sati~~s• Institute of Technology , Cambridge ~.L•\ 02139)P. Fougere (Air Force Geophysics Laboratory , 5. No -

- - 

- 

Hanscom AFB MA 01731)
n . No

We have analyzed magneti’c pulsation events
- 

~- , from the AFGL magnetometer network 1oc.~tcd at
~55°N geomagnetic latitude and covcr i n ~ 3 hours  V

of local time sector. Pulsation events w i t h  S. D i l l  to :period greater than SOs have been s t u d i e d  on 
~~~~~~~~~~~~~~~~~~ Col leze.June 3, 1977. The results indicate that  the Ph v~ ics Re senr . h D i v .pu1~ at~ o:;s of Pc4 w i t h  s ma l l  amni itudes (f~~ ~~~~~ ~~~~~gamnas) are I oca I i zed in a I on~ i tud i n~ I l~os t en ~~ 021 :ssector of I or 2 hours  extent. However , the

;)u !sat i on s  w i t h  large ampl i tud e s  (~~lO ,’) and 
~~~. ii ~3longer periods arc observed over a 1on~ i tud i na 1

‘ ext ent  of 3 hours.  D et a i l e d  r es t i l t ~ of w.tv~characteristic :; will be prescntc ’tl and w i l l
be compared. with theore t i ca I mode 1 ~; (or t he
pulsations.
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