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ABSTRACT

This document contains the Spectral Analysis Program (SAP) flow
diagrams and 1istings. The Plot Generation Program (PLTGEN) flow diagrams
and listings are also included. :

Es
M
#
<
«
%
¢
-
¢

R

Yoré™



| e aT fadd [ e Y

EN_—

2

"

LS

.

R N

hO v R

¥+

e F g

- S

]

1. INTRODUCTION
2. SPECTRAL ANALYSIS PROGRAM (SAP)
2.1 SAP Module/Subroutine Descriptions
2.2 SAP Flow Diagrams
2.3 SAP Listings
3. PLOT GENERATION PROGRAM (PLTGEN)
3.1 PLTGEN Module/Subroutine Descriptions
3.2 PLTGEN Flow Diagrams

CONTENTS

3.3 PLTGEN Listings . . . . . « ¢« ¢« ¢ o o« .

REFERENCES

ooooooooooooooooooo

111

--------------------------

oooooooooooooooo

ooooooooooooooooooooooo

ooooooooooooooooooo

Page

1-1
2-1

2-2
2-48
3-1
3-1

3-13
R-1



AT

LTI ST

AN

v AT

TeaypRts MBoler

TR

PETFAIY ..

TP e, g

[

:,= (;‘ "g??;s‘?::‘*“"‘%ﬂ s

R N
e o é‘! "5:{¢{F~ L.

RO LR

2-2
2-3
2-4

2-6
2-7
2-8
2-9
2-10
2-N
2-12
2-13
2-14
2-15
3-1

"3-2

3-3
3-4

3-6

3-7

3-8

3-10

ILLUSTRATIONS
Bit Reversal Routine (BITREV) . . . . . . .. .. ... ..
Dummy Timing Routine (CLOCK) . . . . . . .. .. ... ..
Extended FFT Subroutine . . . . . . . . . . . oo v oL
Fast Fourier Transform Routine (FFT) . . .. .. ... ..
Filter Module . . . . . . .. . ... ... e e e
Input Signal Module . . . . . . . ¢ . v v 0 v v 0 v v o v
Dummy Tape Control Routine (MAGTAP) . . . . . . .. e .
Modulation Module (MOD) . . . . . . . . . .« . v .. ...
Plot Module . . . . . . . . .. oo v v v o v e e e e
Main Program (SAP) . . . . . . . .+« . . ... e e e e
Timing Difference Computation Routine (TIMER) . . . . . . .
Transfer Function Computation Routine . . . . . . . « o0 e
Test Signal beneration Module . . . . . .. c e e e e e e
Transpose Subroutine . . . .. : e v e e e e s e e e e e

Tape Signal Read and Print Routine (TWRITE) . . . . . . ..

Flow for Main Program PLTGEN . . . . . e
Flow for Subroutine ANNOTE . . . . . . . e e e e e e e e
Flow for Subroutine GRID . . . . . . . v ¢« v ¢ ¢« o v ¢ « &

Flow for Subroutine COMAND . . . . . . . ¢ . ¢ v v v v o
Flow for Subroutine PLOTER . . . . . . . ¢ ¢ ¢ v ¢ v o o
Flow for Subroutine NUMBER . . . . . . . ... ... ...
Flow for Subroutine PRINT . . . . . . . . ¢ ¢ v o v v v o
Flow for Subroutine PLOTPT . . . . . ¢ & ¢ ¢ o v o o o o «
Flow for Subroutine INITAL . . . .. .. ¢ ¢ v v e v o

Flow for Subroutine PEN . . . & v & ¢ & ¢t o0 o o o o o o

iv

3-10
3-1
3-12



S

1. INTRODUCTION l

The purpose of this manual is to present the listings and flow
diagrams for the Spectral Analysis Program (SAP) and the Plot Generation
Program (PLTGEN). SAP computes the power spectrum of an angle modulated
signal and is useful in the analysis, design, and testing of angle modulation
comunication systems. PLTGEN accepts a SAP output tape and generates the
appropriate commands required to drive the EAI Dataplotter. The PLTGEN
output tape is mounted on the Dataplotter to obtain a power spectrum plot.

The detailed mathematical formulation of SAP is presented in Reference
1 (Final Project Report). A user's guide, providing the necessary information
to 1) understand the general SAP computational approach and software struc-
ture, 2) set-up the input parameters in the appropriate tape or card format,
and 3) execute the program, is presented in Reference 2 (The Spectral
Analysis Program, Volume I - User's Guide). User information for PLTGEN
is also included in Reference 2.

SAP and PLTGEN were written using the standard TRW self-documentation
technique. With this technique, each subroutine contains:

e Programme: .nd date
® Purpose of subroutine

® Description of each input/output parameter on cards, tape,
or through COMMON

e Remarks and restrictions
o Additional subroutines required

° ?umerous functional descriptions of sections of programming
ogic.
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2. SPECTRAL ANALYSIS PROGRAM

This section presents 1) a brief description, 2) flow diagrams, and
3) listing for each module or subroutine used in the Spectral Analysis
Program. The presentations are in alphabetical order.

2.1 SAP MODULE/SUBROUTINE DESCRIPTIONS

The'following list describes all of the modules/subroutines for: the
SAP program. ‘

BITREV Bit reversal routine

CLACK | References computer clock

EFFT Computes extended fast Fourier transform

FFT Computes fast Fourier transform

. FILTER Performs filtering of the modulating or modulated

signal

ISAR . Generates a signal tape compatible with SAP from
a user supplied input tape

MAGTAP Tape operation§ routine

MPD Performs the exponentiation operation used to

generate the modulated signal representation
from the modulating signal

PLOT Generates the SAP plot tape
SAP Spectra] Analysis Program driver program
TIMER Computes timing differences
TRFN Calculates the real and imaginary parts of the
desired transfer function
TSGEN Generates built-in modulating test signals
TTRANS Large matrix transpose routine
1 TWRITE Prints signal at specified stages of processing.




&
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2.2 SAP FLOW DIAGRAMS

A complete flow diagram for each of the module/subroutines listed
in Section 2.1 is given in the following diagrams.
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BIT REVERSAL ROUTINE (BITREV)

ENTER WITH

K = BIT STRING TO BE RéVERSED
LXX = NUMBER OF BITS IN STRING

T

REVERSE BIT STRING

RETURN

Figure 2-1. Bit Reversal Routine (BITREV)
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DUMMY TIMING ROUTINE* (CLOCK)

N ENTER WITH

J = DUMMY CALL PARAMETER

- >
;lr l
.

C ' A(1) = 1.0

o RETURN
5’ * The sole purpose of this dummy routine is to allocate
Y enough core storage for a CS-1 routine named CLOCK
’ that will be loaded later from paper tape.
—
t Figure 2-2. Dummy Timing Routine* (Clock)
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|
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Extended FFT Subroutine

ENTER WITH

UNTT
UNT2

=
=
nonon

NC

3
o
m

L
"

>
x =

—
L]

unit number of input tape

unit number of output tape

number of rows in input array (must be a power of 2)
numbﬁr of columns in input array (must be a power
of 2

1 compute direct FFT
# compute inverse FFT

working arrays of dimension max (NR,NC)

&

Rewind Tapne Units
UNTT & UNT2

!

Determine N such that
NR = 2N+‘I

!

SET ) _,-

m if VODE = 1
CON=

} 2T {f MODE ¢ 1

Figure 2-3. Extended FFT Subroutine
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FFT each column of array on UNT1 and multiply by twiddie
factor

FOR J = 1,NC

1) Read next two records on tape UNT1 and store in AR(I)
and AI(1), I = 1,..., NR -

2) SET NCW = J

3) CALL FFT (MODE, NCW)

. 4) Multiply by twiddle factor, for I = 1, NR
X CON*FLOAT ((I-1)*(J-1)

TWR COS(x)

SIN(x)

AR(I)

THI
. ARP
B AIP = AI(I) f
- AR(I) = ARP*TWR-AIP*TWI _

AI(I) = ARP*TUHT+AIP*TWR i
(:‘ 5) Write AR and Al as next two records on tape UNT2

\

Rewind tape Units )
UNT1 & UNT2

o .
5*‘1 Transpose arrav on tape UNTZ

and store result on tape UNT1

CALL TRNP (UNT2, UNT1, NR,
NC)

Figure 2-3. Extended FFT Subroutine (Cont'd)
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Determining N such that
ne = 2(W1)

!

FFT each column of array on UNT1

FORJ = 1, NR
1) Read next two records on tape unit UNT| and store
in AR(1) and AI(I), I =1, ..., NC
2) Set NCW =
3) CALL FFT (N, MODE, NCW)
4) Write AR and Al as next two records on tape UNT2

,

{

Rewind tape units
UNT1, UNT2

!

EXIT

Resulting complex array (NC rows and NR columns)
is stored by columns on tape unit UNT2, N. B.
independent variable increases along a row.

Figure 2-3. Extended FFT Subroutine (Cont'd)
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Fast Fourier Transform Routine (FFT)

ENTER WITH |

MP

Defines dimension of AR, Al, WR, and
v all of which are of dimension
. *(MP+])
MODE - .EQ.1 Compute direct transform

.NE.1 Compute inverse transform
NCW - .EQ.1 Compute WR and W] on entry

to FFT

NCW - .EQ.1 WR and W] are input, usually
computed on a previous entry

i

MP

NCWP

2%* (M)
3.1415927
2**M
P1/1TWOM
M-1

% INITIALIZE

M
NCW
N
- P1
. . 1TWOM

C c

%Cu=1 NO

\IfES

GENERATE SINES AND COSINES Tit
. BIT REVERSED ORDER

00 I=1, ITWOM
. IMl = =]
CAL.L BITREV(IMI, MM1, KP)
LP = KP
1 X s CON'FLOAT(LP)
- a0
= SIN(X

Figure 2-4. Fast Fourier Transform Routine (FFT)
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NO

MODE=1

YES

SCALE AND FORM COMJUGATES

DFN = 1.0/FLOAT(N)
D0 I=1, N

AR(1) = DFN*AR(1)
AI(I) = DFN*AI(1)

5

BEGIN FFT ALGGRITHM

NP1 = M)

D0 I = 1, MP)
1P = 2*%(11-1)
I12P = 2**(11-1)

IEXTP = 2*12P

D0 12 = 1, 11P

IEXT = (12-1)*1EXTP
W3R = WR(I2)

W31 = WI(I2)

DO I3 = 1, I2P

INO = I3+IEXT

IN1 = INO+I2P

AOOK = AR{INO)

A00T = AT(INO)

AOTR = AR(IN1)

AO1I = AI(INY)

CFR = W3R*AOIR-W3I*AQ1I
CFI = W3I*AOIR-W3R*AO1I
AR(INO) = AOOR+CFR
AI(INO) = AOOI+CFI
AR(IN1) = AOOR-CFR
AI(IN1) = A0O’-CFI

i

¥

i(

T
~— %

3

Figure 2-4. Fast Fourier Transform Routine (FFT) (Cont'd)
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=1

KMl = K-1

CALL BITREV(KM1, MM, KP)

- kpski DN
% l YES

o . AOOR = AR(K)
& ‘ A0OI = AI(K)
=S (j \ AOIR = AR{KP+1
i - . AO1I = AI(KP+1)
F AR(K) =

.- AI(K) =
- AR(KP+1)
M AI(KP+1)

~3
=

.
1 A I M

AOIR
AO1I
= AOOR
= AOOI

o
e

.

%2 .

R K=K+1

ki "' j | No 0
: YES

Figure 2-4, Fast Fourier Transform Routine (FFT) (Cont'd)
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iﬂif :¥?: AR . o
;
%
) MODE=T DO
|
, 1 YES
FORM CONJUGATE
j“' 4 DO I=]. N
o AI(1) = -AI(I)

- RETURN

SNy

Figure 2-4. Fast Fourier Transform Routine (FFT) {Cont'd)

- 2-11

[P S TN



B
- Ty

L A S
R il

o';t-lé‘“
L&
S

———

oo
B

Ry

R
e By
v

hg £, A

(¥
o~

P R e e - ol -

* ¢
FILTER MODULE
ENTER WITH
ITAPY = Input tape number
ITAP2 = OQutput tape number
NC = Number of columns in ARRAYS
NR = Number of rows in ARRAYS
DFREQ = Frequency increment
¢ = Carrier frequency
1 Butterworth
2 Chebychev
3 Input Data Filter
IFIL 4 Integration Filter
5 Product of 4 & 1
6 Product of 4 & 2
7 Product of 4 & 3
TMAG
TPH  Data as required by
F  transfer function routine
NF
NORDER = QRDER
FCEN = Center of frequency
FCUT = Cutoff frequency
RIP = Ripple

|

Rewind tape
Units ITAP]
& ITAP2

i

SET IFLAG & IOPT BY

IFIL 1 2 3 4 5 6
oY 1 2 3 1 2
IFLAG 1T 1 1 2 3 3

Figure 2-5. Filter Module
2-12




Ny sl
$ ()
Yes
Compute frequency spread from
" center
DELT = FLOAT({NC*NR/2)-1)*DFREQ
Yes No
\FC<.01
Low Pass Band Pass
FMIN = 0. FMIN = FC - DELT
FMAX = DELT PMAX = FC + DELF
IFC =0 IFC = 1
{ T
Yes
Print error message
"input filter frequency
spread invalid for siagnal"
Figure 2-5. Filter Module (Cont'd)
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Read next two records from
Tape ITAP1, each record has
NR words. Store as

1st Record AR(1) I=1, NR
2nd Record AI(I) I=1, NR

O

No

Filter AR and Al for
frequencies above FC

1. For 1 =1, NR/2
a) Set
FREQ = FLOAT ((J-1) + (I-1)*NC)*DFREQ + FC
b) Call TRFN with FREQ, IOPT, PAR, TMAG,
F, NF, and return with TR and TI

c) Set L
ARF = AR (1)
AIP = Al (1)

d) AR (I) = ARP*TR - AIP*TI
Al (I) = ARP*TI + AIP*TR

Figure 2-5. Filter Module (Cont'd)
| 2-14
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N Filter AR and Al for negative
: frequencies (Modulating Signal)

1. For I = (NR/2) + 1, NR
a) Set IP = NR + ((NR/2)+1) - 1
b) Set

FREQ = FLOAT (NR*NC-(J-1)-(IP-1)*NC)
*DFREQ

c) Call TRFN with FREQ, 10PT, PAR, TMAG,
5 F, NF and return with TR and'TI

1 C : d) set

: ARP
; AIP
T

e) Set

AR(1P)
AI(1IP)

AR(1P)
AI(1P)
-T1

ARP*TR - AIP*TI
ARP*TI + AIP*TR

‘‘‘‘‘‘

LA | NQ

Figure 2-5. Filter Module (Cont'd) :
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Filter AR and Al for frequencies
below FC (Modulated Signal)

O,

1.

For I = (NR/2) + 1, NR
a) Set IP = NR + (NR/2) +1-1
b) Set

FREQ = FC - FLOAT(NR*NC-(J-1)
- (IP-1)*NC)*DFREQ

c) Call TRFN with FREQ, '0PT, PAR, TMAG,
F, NF and return with TR and TI

d) Set
ARP = AR(IP)
AIP = AI(IP)
e) Set
ARéIP = ARP*TR - AIP*TI
AL{IP) = ARP*TI + AIP*TR

Figure 2-5. Filter Module (Cont'd)
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SN =

Integration filter - modulating
signal only

1. Forl = ], L)

a) FREQ = A(a-1)

S + (‘ -1)*NC)*DFREQ
5 b) TI = -1./FREQ

. ¢) IF(FREQ.LT.1.0E-30) TI =
5 d) ARP = AR(I)

y AIP = AI(I)

&l : e) AR(I) = -AIP*TI

& (f\ AI{I) = ARP*TI

2 : 2. For1=(NR/2) + 1, NR

a) FREQ = FLOAT(NC*NR - (J-1)
- (I-1)*NC)*DFREQ

b) TI = +1./FREQ
c¢) IF(FREQ.LT.1.0E-30) TI =

d) ARP =

AIP =

e) AR 1) = -AIP*TI
1) = ARP*TI

Figure 2-5. Filter Module (Cont'd)
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Co

IfFIFC=Nand J =1

Set
‘ | !

AR(T)

At{1)
Write two records on Tane
ITAP2, each record has NR

"
s |

words §
st AR{I) I =1, NR
2nd AI{I) I =1,NR

. Yes "!I’

No
k Rewind
i Tanes ITAP1
- & ITAP2

Figure 2-5. Filter Module (Cont'd)
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INPUT SIGNAL MODULE

Enter with
IUNTT = Input tape urit
IUNT2 = Qutput tape 'mnit
NRl = Number of rows in input array
NC1 = Number of columns in input array
; DTl = Sampling interval for input data
NR2Z = Number of rows in output arrays
«} NC2 = Number of columns in output
arrays
KSR = Defines output sampling interval
as DT1/KSR

Rewind tape units
IUNT1 & IUNT2

!

Read record from unit IUNT1
and store in S(I) I = 1, NR]

Figure 2-6. Input Signal Module

- 2-19
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N ) ( “, ‘“: ﬁ%}, § ‘;‘e‘“' ”
Initialize
AI(I) =0. I =1, NR2
PY = S(1)
P2 = S(2)
11 =2
12 =1
Jl =1
J2 = 1
TERM = (P2-P1)/FLOAT(KSR)
K=1

AR(12) = (P1+TERM*FLOAT(K-1))

(:T. 12 =12 + 1
/ A K=K+ 1

\ Interpolate for Output Point

3 o

:ﬁa ( : ) '

]

>

%?4 Write two records on unit
f) . No Yes IUNT2, each has NR2 words
b 1st AR I; I =1, NR2
;Ej 2nd AI(I I =1, NR2

Figure 2-6. Input Signal Module (éont‘d)
2-206
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f
C
12 =
J2 = J2 + 1
No 4)\ res
.;‘ Rewind tape units
. . IUNT1 & IUNT2
; K=1 The time variable incre-
C IN=s114+1 ments along a column
( 3 ) )\
o ( \
;5“‘ No 11 > NRI Yes
. $ ' \/
z. \
Set Up Next Points Ji =1+
y P1 = P2
"% o §(1)
o TERM = (P2-P1)/FLOAT(KSR
- .
. : |
,* ; Read record from Point error message,
B . IUNT] and store in not enough input data
E S(1) I=1,NRI to generste output
&
=4
=1 ‘STOP
L C | o
Figure 2-6. Input Signal Module (Cont'd) -
- 2-21
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Dummy Tape Control Routine* (MAGTAP)

ENTER WITH

v = Dummy Call Parameter

A(1) = 1.0

RETURN

® The sole purnose of this dummy routine is to alloca‘e enough
core storage for a CS-1 routine named MAGTAP that will be
loaded later from paper tape.

§ Figure 2-7. Dummy Tape Control Routine* (MAGTAP)
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Modulation Module (MOD)

ENTER WITH
TUNT1 = input tape unit
IUNT2 = Qutput tape unit
NR = Number of rows in
input arrays
NC = Number of columns in
input arrays
BETA = Scaling parameter

4

Rewind IUNT1
and TUNT?2

{

. < — e

e e il .

Compute exponential for each term

FORJ =1, NC

1) Read two records from IUNT1 and store in
AR(I), AI(I), T = 1, NR

2) For I = 1, NR
AR(I) = COS (BETA*AR(I))
AI(1) = SIN (BETA*AI(I))
3) Write two records on IUNT2
AR(I‘ I= 1 NR
AI(I , NR

»l

Rewind TUNT1
and TUNT2

RETURN

Figure 2-8. Modulation Module (MOD)
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N ' BORE Y3 .
A 4
(j) PLOT MODULE
Enter with
IUNT1 = Input data tape unit
IUNT2 = OQutnut tape unit for plotting
equinment
NR = Number of rows in innut ARRAYS
NC = Number of columns in input ARRAYS
> 0 Frequency (in hertz) at which
plot disnlay begins
\ FSTRT - Z00M type disnlay
; < 0 Carrier frequency in center
i tyoe of display
: FC = Carrier frequency (in hertz)
f NAVE = Number of points to be averaged
: ' for each outout point
) DELF = Increment in frequency variable
between input points
: AMAX = Maximum nower component of input
K signal
5 If .LE. zero module computes and
. outputs AMAX
- (j‘ IPMODE = 0, Print and olot
- 1, Plot only
2, Print only
! IPLPOS = 0, Print on unper half of olot
! paper
: 1, Print on lower half of onlot
i paper

*

-
- -
-~
Pl .

e Rewind tape units
LA I IUNT1 and IUNT2

Figure 2-9. Plot Module
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COMPUTE MAXIMUM POWER COMPONENT

1)

2)

For each J = 1, NC

Read two records from unit
IUNTY, each has NR words
and store in

AR(I) I=1,...,NR
AI{1) I=1,...,NR
Determine maximum of AMAX

and (AR(I)**2 + AI(I)**2)
I=1,...,NR and store in AMAX

J

Rewind tane unit
TUNT1

NPS = 480

t

Determine Plot Tvpe

Set
1IFC = 0 IF FSTRT < O
IFC =1 IF FSTRT > FC
IFC = -1 IF FSTRT < FC

IPASS = 1
NPS - NPS/2

Figure 2-9. Plot Module (Cont‘d)
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R VAT

Check bounds and adjust NAVE if
necessary

1)} Set FMAX = DELF*FLOAT{NR*(NC/2)-1)

FLAST = DELF*FLOAT(NAVE*(NPS-1))
2) If FLAST FMAX then set
HAVE = ((NR*NC/2}-1)/(NPS-1)

and write out "NAVE has been adjusted
to (value of NAVE)"

Check bounds and adjust NPS if necessary

)
2)

3)

FLAST = FSTRT + DELF *® FLOAT(NAVE*{NPS-1))
If IFC = 1 Set
FMAX = FC + DELF * FLOAT((NR*NC/2)-1)
If IFC = -1 Set
FMAX = FC
_If FLAST  FMAX then set
NPS = (INT((FMAX-FSTRT)/DELF)+1)/NAVE

and nrint out message "number of ncints
plotted has been adjusted to (value of NPS)"

Ini tti ze
EPS = 1.E-7
SuM = 0.
NSUM = 0
K=)
PMIN = -70.
SAVE = FLOAT(NAVE)

Figure 2-9. Plot Module (COnt;d)
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e TS . s . i
Cea Syt , » &': .
SUM = 0.
SUM = SUM + AR(KT)
KT = KT + 1
NSUM = NSUM + 1
"
o
55 Store Kth average nower in DB's |
I e 1) K=K
7 - 2) IfIFC = 0 and IPASS = 1, then

KP = KP + NPS

- 3) P(KP) = 10. *LOG,, (SUM/(AMAX*XAVE))
§, 4) 1f P(KP) < PMIN set
T P(KP) = PMIN

§) F(KP) = FSTRT + DELF *® FLOAT((K-1)*NAVE)

6) K=K+
NSUM = 0
B .GT. No
n NPS
e Yes .
;
o C |

g Figure 2-9. Plot Module (Cont'd)

}
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NZTART
N
KT

[

INT((FSTRY-FC+EPS)/DELF) + N-0
NSTART/NR KT =1
NSTART - N ® NR FSTRT = FC

FDUM = FC - DELF * FLOAT(NR*NC/2)
NSTART = INT((FSTRT-FOUM+EPS)/DELF)+1
N = NSTART/NR
KT = NSTART - N ® NR
N =N + NR/2

Yes

No

Skinp 2 * N records
on unit IUNT]

O—F

Read next two records
from unit IUNT1 and
store in

AR(I) I=1,....NR
AT(I} 1I=1,...,NR

4

Compute Power Comnonents

fFor I = 1,NR, set
AR(1) = AR(I) ** 2 + AI(1) ** 2

Figure 2-9. Plot Module (Cont'd)
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Yes

= IPASS = IPASS + 1

<2
No
Reinitialize for lower half of FC
centered plot
. SUM = 0.
- Print out P(K) and NSUM = 0
F(K) K = 1, NPS K=1
NSTART = NR * NC + 1 - NPS * NAVE
N = NSTART/NR
. (i\' No KT = NSTART - N * NR
f,, : NSTRT = FC - DELF * FLOAT(NPS*NAVE
;{’ Yes {

Rewind tane

o . unit IUNT]

General Tane for Plotting Equinment,
{__Call PLTGEN

a) Tane unit is IUNT2

b) P(K), F(K), K = 1,..., NPS, are the
denendent and independent variables,
resnectively

¢) P(K) is to be nlotted as a vertical
line for each K

—

Figure 2-9. Plot Module (Cont'd)
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MAIN PROGRAM (SAP)

START

Read in all input data
and write out
with labels

Entry point selection
based on IEP

Go to

Entry point EO, El,...
Value of IEP 1, 2,...

(Test signal
specified by

(Test si?nal
user)

built in

Generate test signal
Call TSGEN with

IUNT = IDT
. NR = NRIDT
- NC = NCIDT
DT = DELT
10PT = ISOPT

1M

A

F
THETA
M

TP

-t
]
=
nen N e nnunn

Figure 2-10. Main Program (SAP)
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SCALE SIGNAL

Rewind Unit IDT

Set SMAX = 0.

For J=1, NCIDT

a) Read two records from IDT

Store in
AR(1) I=1, NRIDT
AI(I) I=1, NRIDT
b) Set
SMAX = MAX [SMAX, |AR(I)| I=1,NRIDT]
Rewind IDT
For J=1, NCIDT
a) Read two records and
Store in
AR(1 I=1, NRIDT
AI(I I=1, NRIDT
b) Set
AR(I) = (1./SMAX)*AR(1) I=1, NRIDT

c) Write two records, AR(I) and AI(I)
I=1, NRIDT, on Unit IST

Rewind IDT and IST

1)
2)
3)
. 4)
;’ 5)
.
W
. 6)
s
o
W
e
.
o
4,::"
&
—
T
§
H -
-4
Pl [

Figure 2-10. Main Program (SAP) (Cont'd)
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Update tape key data

as in 2
; ‘ [vc*

Transpose arrays
Call TRANS with
_ UNTIN = IDT
E UNTOUT = IST
NR = NRIDT
NC = NCIDT
. * Jvr*
L Update tape key data
. (Referred to as 1)
1 C TEWP = 10T
IDT = IST
IST = TEMP
TEMP = NCIDT
NCIDT = NRIDT
v NRIDT = TEMP
7 ’ <E2 }
c

*Ivc and Ivr are special notations, for convenience only,
defining the relationship between the independent variable
(time or frequency) and the rows and columns of the arrays
at the point indicated as follows: Ivc - denotes that the
independent variable increments along a column {or within
a record), thus, the next noint is generally in the same
record while Ivr - denotes that the independent variable
increments along a row (or from record to record), thus,
the next point is generally in the next record.

Figure 2-10. Main Program (3AP) (Cbnt'd)
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Read in test signal
and resample

Call ISAR with

IUNTY = IDT

IUNT2 = IST
NR1 = NR1
NC1 = NC1
DT1 = DELT
NR2 = NRIDT
NC2 = NCIDT
KSR = KSR

* Ivg‘

DELT = DELT/FLOAT(KSR)

!

Update tape key data
(Referred to as 2)

TEMP = 10T
IDT = IST
IST = TEMP

Yes

— -

(Fi1ter modulating
Signal)

Figure 2-10. Main Program (SAP) (Cdnt'd)
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FFT modulating signal

Call EFFT with

UNT1 = 10T
UNT2 = IST
NR = NRIDT
NC = NCIDT
MODE = 1
AR, AI, WR, working arrays

and buffer area

* Ivr

U. date tape key data
as in 1

O—

WI, BUF, NBUF

Initialize data for filter

(:: 1) DFREQ = 1./(FLOAT(NRIDT*NCIDT )*DELT)
2) Set IFIL by
a) IFOPT = 1 or 3 then.set IFIL by

table

IFM 2 22 - 111

IFTYP? 1 2 3 - 1 2 3

IFIL 123 4 5 6 7
b) IFOPT = 0 or 2 and IFM = 1 then

IlL = 4.

Figure 2-10. Main Program (SAP) (cént‘d)
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Filter modulating signal

Call FILTER with

ITAPY = 1DT
ITAP2 = 1IST
NC = NCIDT
NR - NRIDT
DFREQ - DFREQ
IFIL = IFIL
FC =
TMAG, TPH, TMAG] TPH1
NR NF]. respec-
t1ve1y
e NORDER = NORD1
. FCEN = FCEN]
FCUT = FCUT1
RIP = RIP1

‘i * Ivr

;: Up@ate tape key data
& C using 2
n FFT™! filtered signal
Call EFFT with
UNT1 = IDT
UNT2 = IST
NR = NRIDT
NC = NCIDT
MODE = 2

AR, AI, WR, | working arrays
WI, BUF, NBUF ‘ and buffer area

‘7 Ivr

i Update tape key data
: using 1

—
;
b |
. -
‘§ Figure 2-10. Main Program (SAP) (Cont'd)
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Compute time Jomain representation
of modulated signal

Call MOD with

IUNTY = DT

IUNT2 = IST
NR = NRIDT
NC = NCIDT

BETA = BLTA

f Ivr

Update tane key
data with 2

FFT time domain representation

Call EFFT with

UNT1 = IDT

UNT2 = IST
NR = NRIDT
NC = NCIDT

MODE =1

Wl, BUF, NBUF { and buffer areas

* Ivr

Update tape key
data with 1

AR, AI, WR, } working arrays

Figure 2-10. Main Program (SAP) (Cént'd)

2-36




No

(Filter modulated Yes
signal) .

DFREQ = 1./(FLOAT(NRIDT*NCIDT )*DELT)

]

Filter modulated signal

Call FILTER with

ITAPY = T0DT
. ITAP2 = IST
NC = NCIDT
NR = NRIDT
DFREQ = DFREQ
TFIL = IFTYP2
FC = FCARR

FCEN2, FCUTZ2,

TMAG, TPH, F,l - {TMAGZ, TPHZ, F2
RIP2

NF, PAR , NF2, NORD2,

t Tvr
@ Update tape key
data using 2
Cr =

Transpose data arrays
Call TRANS with

UNTIN = JOT
UNTOUT = IST
NR = NRIDT
NC = NCIDT

Figure 2-10. Main Program (SAP) (Cont'd) ' |
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Ivc

Update tape key
data with 1

DFREQ = 1./(FLOAT(NRIDT*iCIDT)*D:LT)

5 . Plot Data
Call PLOT with
IPMCDE = IPMODE
IUNTT = IDT
[UNT2 = IST
NR = NRIDT
NC = NCIDT
NAVE = NAVE
FC = FCARR
FSTRT = FSTRT
- DcLF = DFREQ
L, AMAX = AMAX
AR 1PLPOS= IPLPQS

Write out AMAX

N

Figure 2-10. Main Program (SAP) (Cont'd)
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Timing Difference Computation Routine (TIMER)

ENTER WITH

I = First call te computer clock
J = Second call to computer clocK

J

Compute Difference in Seconds

J=1
X/1024.
1/60.
M

T - Y*60.

"non

W< T~
nonnnon

RETURN

Figure 2-11. Timing Difference Computation Routine (TIMER)

;i;
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TRANSFER FUNCTION COMPUTATION ROUTINE

<:> Enter with

FREQ = Frequency at which transfer
fur:tion s to be evaluated
1 use Butterworth Filter
IOPT =12 use Chebyshev Filter
3 use Innut Data Filter
TMAG =,Magnitude, nhase, at

corresnonding frequency
TPH =fof Input Data Filter.

{ Each is a vector of
F =\dimension NF < 50.
NF =IJDimension of TMAG, TPH, and
F vectors (< 50)
- NORDER= ORDER ‘
FCEN = Center frequency
B FCUT = Cutoff frequency
'i; RIP = Riople
C rery LD R

Butterworth Chebyshev
Equations Equations .
Refer to Refer to
' Appendix Aopendix
— EXIT WITH .
: TR & TI
Bt
H ) .
i Figure 2-12. Transfer Function Computation Routine
} - 2-40
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Determine N such that
F(N) < FREQ < F(N+1)
by searching from NS,
in all cases N > NS.

4

NS =N

1

S INTERPOLATE FOR i
: MAGNITUDE & PHASE

{{; D F

: = (FREQ - F(NS))/(F(NS+1) - F(NS))
& TMAGP = TMAG(NS) + DF*(TMAG(NS + 1)

i -TMAG(NS))

C , TPHP = TPH(NS) + DF*(TPH(NS + 1)

- -TPH(NS))

!

COMPUTE REAL & IMAGINARY PARTS

Ao : TR = TMAGP*COS(TPHP) -
ES A TI = TMAGP*SIN(TPHP)

Exit with

TR & TI

Figure 2-12. Transfer Function Computation Rdutine (Cont'd)

-
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TEST SIGNAL GENERATION MODULE

Enter with
IUNT = Tane unit for output signal
NR = Number of rows in outnut arrays
NC = Number of columns in output arrays
DT = Delta time between output points
1 (Sinusoidal test signal
10PT = 2 {Periodic four level grav signal test signal
3 {Periodic square wave test signal
A(1) 1 Amplitude, frequency, and
F(1) { phase for IOPT = 1
8(I) ( option, each has
M M < 25 comoonents
TP(1-+4) l For ICPT = 2, defines time points
A(1-4) ) of breaks and change in amplitude

at hreaks

TP(5) Defines period of four level
test signal
TP(1), { For I0OPT = 3, defines period and
A(1) { amplitude of square wave
Rewind tape
unit IUNT
Figure 2-13. Test Signal Generation Module
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Initialize

a) Set AI(I) = 0. I=1, NR
b) IF I0PT =1 Set

Figure 2-13. Test Signal Generation Module‘(Cont'd)

F(I) = 2 *F(1) I=1, M
(1) =2 * (1) 1I=1, M
c) Set
J=1 A(5) = 0.
T=0.
S=0. ALAST=0.
. K=1
G0 TO (C4,C5,C6),I0PT
__10PT =1
For I = 1, NR
M
a) AR(I) = E A(L) *
L=1
SIN(F(L)*T+s(L))
b) T = (I-1)*DT + TSUM

2-43
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I0PT = 2

For I =1,NR
a) IFT TP(K) Set

S = S+A(K)
K = K+1

6 Set

b) IF
=1
=0.
=0.
) = S - SMEAN
= T+0T

K
K
T
S
c) AR(1
.

worhn

: 10PT = 3
}#;g : For I =1, AR

a) If T TP(1), then

Set
T=T-TP(1)
S=-§

b) AR(I) =S
d) T = T+DT

Figure 2-13. Test Signal Generation Module (Cont'd)
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Write two records on tape
unit IUNT, each has NR words

Ist AR(I) I=1, NR
2nd AI(I) I=1, NR

Yes No

Rewind tape unit IUNT

'

Exit

The time variable increments
along a column

Figure 2-13. Test Signal Generation Module (Cont'd)
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Transpose Subroutine

ENTER WITH

WINTIN = unit number of input taoe
UNTQUT =  unit number of output tape
, NR = number of rows in input array on UNTIN
3 NC = number of colums in input array on UNTIN

%

) Transpuse complex array on tape unit UNT1 and store

“ . result on tape unit UNT2, Arrays are stored by columns
. alternating columns being the real and imaginary com-
ponents. BUF working area is to be used to minimize
the number of rewinds required of inout tape.

3 '

A . The transposed complex array on tape
HE UNT2 has NC rows and NR columns

'

Figure 2-14. Transpose Subroutine
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Tape Signal Read and Print Routine (TWRITE)

ENTER WITH

1U
NC

"

Data tape unit

Number of record pairs
on taoe

Number of words/record

Rewind IU

'

NR

Read data tape and print data

FOR J = 1, NC

1) Read next two records on tane IU and store in
AR(I) and AI(I), I=1, ..., MR

2) Print )

3) Print real part of signal AR(1), I = 1, NR

4) Print imaginary part of sianal AI(I), I=1, NR

|

Rewind TU

RETURN

Figure 2-15. Tape Signal Read and Print Routine (TWRITE)
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2.3 SAP LISTINGS

This section presents a complete listing for the SP program.




cL

(v

(W)

(qv)

‘U

LU

b

Cu

Cu

U

U

Cu

Cv

: (9 V)
( U
: (v
‘v

L

(W

“

v

v

v

Ccu

! Cu,

o
¢
U
U
W
. * Cu
Cu
v
(9]
W
v
(W
“w

mMALIIIUCRA, NP

Lu® % 3 32 & & & & & & X & & X % % ¥ & % & &k = ¥ ¥ % &k & x % & %k %X & § X

rFhuurkme ER aib Lale

KRACihitL e

Tikw S15TRmd

UG L7 7¢

runFuvaa

Tild 45 T mALN ROUTLiiEe IT READS ALL USER INPUTS AND
Cunlinond ik FuOw THROULH THE SUBROUTINE

vbolKiri1iuie Ur PhAnant TEKRS

dnPul
Lo U
CAanu
lof
lep
IFw

Irorl
ir (YL

irtTriPe

WPLPVS

i avue

sovrl

wATA TAPE UNIY
PrOokAM ENTRY POLNT

oLGol
ebwtel
0&&00
oﬂuol
stled
Y X*IY-)
ebuel
sbued
elwed
ool
N X*"IYA
stived
oUoll
esbwel
sEwel
eityel
sbwed
ebuwels
ebuel
N X¥rY
ebued

SAP PKOLRAM LISTING

1riGIHAS

PN o R

FM MOUJULATIONN
PHASE MOULULATION
WO FILTERINWG
FILTER MUDULATING OF TEST SIGNAL ONLY
FILTER MUDULATELD SIGHAL ONLY
FILTER TEST AND MODULATED SIGNAL
BUTTLRWORT FILTER
CHeoYCHEV FILTER
INPUT FiLTLR
QUITERWORT:t FILTER
CHEBYCHEV FILTER
INPFUT FILTok
PLUT wiILL SE ON UPPER HALF OF PLCT PAPER
PLUT wilLL oE ON LOWER HALF OF PLOT PAPF -
PRINT POWCR SPECTRUM AND GENERATE DATA
ONLY GEIERATE CATA TAPE
ONLY PRINT POwER SPECTRUM
uUSer InikUT SIGNAL ON TAPE 10T
SINUSCIDAL TEST S1GNAL .
PEKIOLIC FUUR LEVEL GRAY SIGNAL TEST ‘__

PEKIODIC SQUARE WAVE TEST SIGNAL

2-49
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9. SAE e
w o, ) : " " ‘G"aé’f"

SAP PROsikAM LIST LG

v 1o = SfutE TAPE ULl
W Koh = ocrahes SAMPLING RATE FOR KESAMPLED SIGNAL
. W HoJr = Sl¢t OF BUFFER FUR [APL TRANSFOSE ROUTINE» TTRANS
P v elul = ki OF CULUmNS Ly UATA MATRIX
- (oY el = LEF1heS wUMuLR OF PUINTS FOR INFUT FILTER:»
. (W iFTYPL = 3
P L W2 = OLFINES WURGEK OF POINTS FOR INPUT FILTER
v WFiYPe = 3
. U fevdoi = wumioblis OF KOwS 1 DATA MATRIX
= b tinl = JWMAEit OF KCCORDS On INPUT CATA TAPE
' b NAVE = NU-pEi OF FOINTS TO BE AVERAGED IN OUTPUT
b a1 = 110> ARRAY CONTKULS THE PRINTING OF THE SIGNAL
d Cu vy TrL LATA TAPE. THt SIGIWNAL ON THE YAPE wILL gF
W, Frinleu bY A CALL TO TwKRITE 1IF THE PARAMETER 1S
. L saunal TO L.
; a0V P lie ) neFerS  TO PRINT AFTER TSGEN OR ISAR
| (?\ “ 1cPRILL) nefeRS T PRINT AFTER FARST CALL TO EFFT
{ % U 1€PRTLO) nweFERS TO PRINT AFTER FIRST CALL TO FILTER
o (W) IePRILY) nmEbERS  TO PRLT AFTER SECONU CALL TO EFFT
' Cu 1dPrTLS) merkkd> 10 PRIGT AFTER THIRD CALL 70 EFFT
“ 14PRTLD) weFekd T PRINT AFTER SECOND CALL To FILTER
: L ArAX = MAXIMUM POWER COrPOLENT OF INPUY 3IGNAL
| CU bk A = WDULATION lhwbkXe MULTIPLIES ENTIRE TEST SIGNAL
(qV) bewT = Timt SEPARATIVNL [N SECONUS) BETWEEN POINTS IN
(WY feST SIGHAL OR BETWEEN USER INPUT S5IGNAL PRIOR
wJ 1V KESAMFLLING
b Cu IilTee = UP TG 30 CHARACTERS FOR RUN TITLE AND/OR DATE
'& “ F¢C = CARRIER FREGUENCY
. (%9] Fi = rEWUcnNCYLIN HERTZ) AT WHICH MAGNITUDE AND PHASE
' Cu 1S SPECIFIED FOR MODULATED SIGNAL
b Fe = rFREQUENCYL Liv RERTZ) AT WHICH MAGNITUDE AND PHASE
. ¢D 15 S5PECIFIED FOR MODULATING SIGNAL
oY) FCEN) = JbinlTh FREQUENCY FOR BUTTERWORTH OR CHEGLYCHEV
Cu Foetine = CENTER FREGUENCY FOR B! .TERWORTH OR CHEBYCHtV
L RIvi = RiPPLc FOR SUTTERWURTH FILTER
Cu TAGL = MAGNITUDE GF IWPUT FILTER TRANSFER FUNCTINN
Cu Tmave = mASGNITULE OF INPUT FILTER TRANSFER FUNCTION
Cu NUROL = URLEKR OF THE bUTTERWORTH OR CHEBYCHEV FILTER
‘ (» WRue = ORUER OF THE BUTTERWORTH OR CHZBYCHEV FILTER
e ClL PCUlL = LUIUFF FREWUEWNCY FUR BUTTERWORTH OR CHEBYCHEV



el

L

PR R T T RN

SAP PruGkAM LISTING

LU FeuTe = CUuTubF FREGUEINLCY FORR BUTTERAURTH OR CHEBYCHEV

(WY R1P¢g = PPLe FUuK ouTTeaWORTH FILTER

i Tt = LORKESPONDING PHASCEL 1id RADIANS)

) TP = LURRESPORDING PHASEL IN RADIAKS)

L M = LUkl OF SINUSOLUSLLE «25)

(W AL L) = ArRLITUDE OF I SINUSOIu

L ) FLl) = rKeGQUENCYL LN peR12) OF I SINUSOID

Cu TRETA = rHASE ANGLEL Lii DeGREES) OF L SINUSOID

cu A = «luPT+EQGe2 CHANGL In AMPLITULE OF BREAKS

Cuv A = +IUPT.EQe3 AMPLITUDE OF SQUARE WAVE

"o e = «iUPT.E£Q@e3 PERIOU UF SWUARE WAVE

Cu Tar'e

(955

w wuipul

Cu [WVRKTN V19

L PicainTd

(W¥) LUCAT = vasit ENTHRY POLT PASSEU

Cu oT = 4Tn TAPE UNIT

Cu 15T ~ uPARE TAPL UNITY

Lu NRIDT = wnUiEr OF RECORD PAIRS CURRENTLY ON DATA TAPE

20 e luT = WUmbER OF wORDS/RECURD CURRENTLY ON 41T! T175 -
(WH) Min = TOGETHER MIn AND SECS GIVE THE ELAPSED TIME OF A B
Cu SeCsS SEGMENT OF THe PIKOGRAM.

Cu TRPE

(W)

(WY} KEMARKS Aku RESTRICTIONS

LU SULokuuiined REQULIRED

cb BiTReV l
Cco CLactn ’
Cco EFFT

vD FFT

(WY FilTeRr

co 19AR

(W} MAGTAP

co MOV ) ;
WH PiOT a
Cu TimEK :
b TRFN {
cu TS6EN i
Co TTRANS

RS

[ R S e—
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SAP PROGRAM LISTING

o TariTe
L
CUS * % % x x ¥ % & % %X & % % X % %X 5 % % & % % %X % % % ¥ ¥ * LR
viMbnSiun Z2102048) v Z2L20L48B)
VINESLIUN ARLEDE) rALL255) rwRL250) v W1l 256)
P wimbnSiun F1L5U) rFelHu) 1 PARLLS0) v PAR2LS0) 1 TMAGLIL S0) » TMAG2L50)
f lv]Ph;L)u)oIPHcLbU)oAL&b)vFLdb)oThEIA[ah)'TPté)vITITLE[BO)
we ikl IZPRfLo)
) VIMENSLIUN TMAGLB) v TPHL2Y)
- COMMUN/STORGEZAKPALI 210 22
o COMMUN TLTL/ZITLTLE
: cuvivabenColwrRl 1) vt a))
LoJivALoiCeELWIT 1) v 2201))

. CALL CLouCKLITItl)
3 11 =3
e . e = ¢
S <f~ 4 = 4
,ﬁ , ir1 =7

e CALL mALTAPL L4 T4 AR (1)
A CALL wmacTAPL14rI4rAKII2)

<y KeALLLrlub2) LETITLECT) v I=1030)
Lo luug FOURMATL SUAL)

s, KEALL D 100L) LuTy b e IFM P LIFOPT ¢ IFTYPLeIFTYP2¢ IPLPOSY

o i . it*MOUE e LSOPT 0 IST ¢t KSR rnNClLT oNC1 'NF1 'NF2 ’

., 2 NalBT nrl 'NAVE oL IZPRTCI)0I=106)

Lo 1Uul FORMATLLIOID)

hoas . KEAULLODPLI0UD) AMAXPUETA'DELTPFCoFSTRT

= whiTtLor1994d)

1. 1990 FORMATL inl)

o wRITELo1999)

2l 1999 FORMATL1H '1QdH***t*#*t*#*#*t*t**t***tt**#t#t*#***#*****#*ttt****#

2 ARREREELPREREER KRR R KRR R RRE KRR AR ARG A KRR R R R KRR
> CRRRERERAR R EBRKE ) ’

wRiTclor200U) CLITIILELL)IZ=1050)
¢Vl FURMATLcr ®t8X21v S0ALlr 211 *47XK1Hx)
wRITEL091999)

wRITeELwer20uS) I0T v IEP v IFM ' IFOPT *IFTYPLeIFTYP2: IPLPOSY H
i LEMOUE e LSOPT 0 IST r KSR s NCIDT oNCL 'NF1 'NF2 ’ )
é wicdu o vivikl pidAVE  oLIZPRTEIY»1=116)

2uid FunMaTLinUrloXI6HIVT L1EP IFM IFOPT IFTYP1 IFTYP2 IPLPOS IPMOOE 1S5S0 5

i
£
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SAP PhooikuM LISTING

a1 dnT 0 5R HNCIUY il WFL NMF2 WKIDFE Nkl HAVE IZPRT/Z18XI1le2XI2¢3XI1s
deLIOOAxl'DXLLvbAllvoAI;'SXIlvuxllvéxllv3X1302X13'2X11'3X1102%130
SeALIr A3 r4afio 1 ALlariXIoIxI1odaflelX]1)
«RLTLor2Liv) AMAX BETAPDELTFSTARTFC
Va0 FUNMATL 2l rorAidAX e 10e8rlir 4 XOHBETA SeL16.8r1H 4 X6HDELT =01E16489
Latirwactn 2Tnikl SrE1oedr Lo GAGHFC =elo.8)
" FLibFuriebweu) 00O 0 13
LFLLFUP I oEwe2) GO TV 9
IFLI‘Y."LOLTQ.’) G0 10 8
REAULS v lUUD) CFILI)» §=19iFY)
ldud FURMATLOFLueu)
ALY aubS) LTmAGLlK) v =l edF L)
nbabiorivun) LTRHILL) fL=1envF L)
whdTeL urevd LILFLAL L) o TAGQLL L) v TPHAL L) 0 IS NFL)

caeee 0T

%

= CUle FURMATULH P43ACHFLLLAOHTMAGLL L A4HTPIIL/L 35X3E15.8) )
;iv vu lv 9

A O LG e

e ~ KRLAULDP1ULO) WORDLIPFCUTLPRIPL —
o wilctoreuly) ORLIPFCUTLPRIPL

. Uil FUKMATLLE ¢4 7X0nHORUVISXSHFCUTLI11X411RIPL1/50XI192E16.8)

a 9 LONTLivuL

<, 4l CONTLivL

AFLLFIYF24Ted) 60 TO 12

iFLIFUP I ebwel) GO TV 13

nenviorivul) CF2LI) e I=leiiF2)

REALLDILUUD) L ImAGELK) 1hI1ridF2)

|5 T REALLDPLLUD) L TPH2LL) PLELeiF2)

LA B whiletoreual)eFel I e TMAGL L) o TPH2L 1) 0 IS1 e NF2)

] €udc FURMATLLR P4IRLIHF241ASH I MAGRLL1 A4 TPH2/L 35X3E15.8))
e ov Tu 14

le cund L
KEALLSP1UBO) WoRDZYFLENZ2 FCUT2R1IPZ
S 0o rUnraTLIDIIF LV eu)
RO whileewr2019) WUuRD2eFCERIRPFCUT2rRIP2 '
Pl | 2U15 FORMATL .M 2 35A3hNONJIC OXDHFCENZ211XoHFCUT212X4HRIPR2/36X1513E1648) ;|
43 LUl siiuL ;
APLITYFLieEwe2) 00 TU [luelorllrloeldr16) e NORDL
% L0 shue
LFLIFTY coeicaec) GU TYO L17016017¢16017+16) NORD2
ou TO 47

e 3
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R
P

Fiv

I
“:a; T AR,

1%

2uld

17

1Jlv
luld
2001

lu

lueu

«lue

&)

lued

20

avl

Ly . L. s p 5; { r. ¢ . e
AN d . AL dk . ‘> .
b ’ .. - . e, ﬁz . 553‘3 3 ‘,»‘ g A
- z

PR S

SAP PROGRAM LISTING

LU‘\] LIOUE-

ariTeELbr 19Y9g)

whkilcl601999)

wiklilelor2045)

FORMATLLH v 45SX40HEVEN ORDER CHEnYCHEV FILTER HOT ALLOWED.)
whkiTECLr1999)

STuk

CONnT Livut

wRITELO?1999)

JFLISOPT.EW«0) 60 TO 20

6U TO L5erlUelS) e ISOPT

COT Live

KEADLS»101U0) ™

FURMATLIZ)

KEALLSr1015) CACL)vI=lem)

READLS 3ULD) LFLI)viSiem)

REALLOS2101D) LTHETALL) 0 1=1rin) '
FORMAILBF LU . 0)

wRaTelor200L2) LACL) vFOL) o THETALL) riLri=1 M)

rURMATLAH »v48X4HALM) 12X4HFLM) LIXBHTHETALM) 3X1HM/L42X3EL6.8013))
wRaTEL001999)

v TO 20

COondipo€E.

REALLS91020) LTPLT) P I315)

KEALLSe1020) CALI)2IS1e4)

FORMATLOF1040)

WRITELD22002) LTPLL) pALL) /L=104),TPLS) .
FOKMATLIM 263X2HTPLOSXLHAZ/LS6X2EL6ed) )

wRIiTEL©r1999)

. — ———— f—_———

6V T0 <0
CoOnTINVE
READLS01025) TPL1)rACLY

FORMATLZ2F10.0)

hRITn[ovafZ) TPC1) PALL)

IPLY) TPL1)/2.0

«RIT;[001999) .

cowlInve *
W0 T L190e200,300°4009¢500060007000,800090G+1000)1EP '
CONT Ihvt

LULAT = 1luu

b= pggen w4



SAP PROUGKAM LISTING

witdleboreOey) wuCalrloTrISTINRIUT W CIDT
2Ucu FUrt AL iU r G LADUHEAR KRR KR KR KR KRR K KRR X R E SRR KR R Rk ook ok Ak ok ko e Kk
L/ e A 2 RkY4OXR2HE R/ b X2H* 45X 30HPROGKAM HAS PASSED ENTRY POINT»ISelr.
coAeh®*/ 42 X211**¥aa20m JATA IS CURRENTLY OWN UNITeI201HeIX201%%/42X21{%%
SuK St oPARE TAre IS CURRENTLY ON UNIT2I201HOX2H*%/42X3H%%x ] 0H
P 4 TrEREe ARc e 14 LAB1iKUAS AciDe L4091 X19CULUMINS OF CATA. *x)
: AL CLuCheilLoc)
LTamen = MTlMe
vkl areRKUdTiaclewTIME e MINYSECS)
wikllolorllus) Minesbls
4 L4ud rurmATL ot 14l XLOH** EXECUTION TIME So132 IXeHMINUTES12XF6H 430 1X7HSEC
LD IO X E/Y2 A2 RO X2HR R /U2 XD HAR SRk Xk kR R xR R R R RKERER KKK K F R AR KKEKE
CHFEARRREARKERREKK)
iFLiouFiebwed) 6L 10 LSU
- vALL Towehl LOT o RIVToNCIDT rDELT o ISOPT o IFMrArFr THETAYMe TP)
= aFL APl 1) ecuel) Caclh TWRITELIDT aCIUTYNRIDT)
= (: ol Tu <cuu
' AbU il bk
Chl ISARLADTrISTrwrR10TeNCICT+OELT o HiR1eNC12oKSR)
A = Frunibasr)
benl = LEil/ZX
aTere = 100
bl = Is7
' 19T = [1EmP
¢ LFLadknillleciel) CALL TWRITECLLIDT»iCIUTYNRIDT)
Lo 2uU COIvl Linue
Lubmki = ¢0u
whlTelorzUcu) OCATPIUT ISTHRILTINCIOT
. Calll CLUCKLMTLwnE)
CALL TUmERLITIMEX e TIME»MINISECS)
Afimega = MTIME
wkaTelorl4ud) MinesLCs
Cxa¥ o fEKML I MAXLMUM S10NAL COMPOLENRT
LunTizauT
AUIT 224057
=htiw ] ;
WCanCaf ) ' 7
SMAA=0 ey
Ul ¢ J=loNC .
CALL mAacTAPLIlenReare JUNTL)
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SAP PROGRAM LISTING

Curii ACIAPLLL . KReadoiUNTL)
vy L o lslenk
ASHUIL L L))
4 LRl eDMAK) mAASX .
¢ vUnlliue
vl oAU TAPL I v iWRe Ak e JUKLTL)
Crxr O nFUw WOKEALEZAT EON
OMHAA=L o U/ SMAK
. . VIVIEL BRVES W IS4
- Lane A lTARFL slriRrARe JUNTL)
Lkt mavTArL LiriRrReAL JUNLTY)
LG Yo 1Sl
ARL L) S5 nXkARL 1)
Lo \'Oia" v
: CALL vinoTHPL acriReARY LU T2)
SRS VALL A TAFL Leri e nle fUNTZ)

C\. 4 vunTanue
; VAR lanc T AP LeriiRe AR JUITL)
Cank LacTAPL e iR AR 1UNTE)
1‘L|”l|"zlul
Y]
151=iTecrP
CALL TThAinoL Ko T il iuTe LIOTIST)
TP = dvd
) = s
5T = Libkkp
ek wCauT
wCaul NKsOT
RRiUr iTcwmP
30U COnT i
LULAE = Suu
WRilelor2let) LUCARI 10T e ISTARIDTiNCLIDT
Lkl CLOCKLMTImie) )
CALL Taiehi ATide X TIME»MINYSECS)
dVaiveA = MY Iie
wiilTeborlbud) AlineSECS
AFLLIFUFT ocQ@el) sURLIFOPTJEQs3)) 6O TO 310
IFLAFmeiEel) Gu TO ould
SLU Uil diue
CALL EFrTLARIALeWRI ATV IOUT o ISToNRIDTriCIOTrIL)

nuh
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JC N

$uv

. k%%

%o

4le

4106

aul

SAP PROGRAM LiSTING

Ll < sl

I Y

Loi = sickF

Mt = nLauT

wCavl = kKIDT

wrtab T 1TewmP

IhLlerxile)ecuel) Cal TWRITELICT»WCIDTYWRIDT)
VvUie T Andt

LUCAT < quu

wRaleboreléu) COCAT JOT IST e liRILT e NCILT
CALL CovinbMTlag)

CALL T b ATLL A e TIME 1 MINYSECS)

dlaboA = i lmE

whllcborllul) SLiNeSECS

anbbiALaZE wATA FOR FILTEK

LEbw S 1ou/ZL 0L T *FLUATLNRIUTANCIDT) )
AFLLEIFWTetuwed) eURCL IFOPTEQ43)) Gu Ty 408
IFiL = 4

60 Tu 4lo

COul inua

IFLLIFMetwed) GV Tu 412

IFik = IFTYPL

w Ty 410

Lol iue

dFlL = 1FTYPL + 4

CUNT Lo

FCalvik = UebL

AY = =1l.0

Canbk FaLTexC LuTo ISTo i CIuToNRIDT OFREQI X2 IFILY TMAGLy TPH1/FL1oNFL

*#9t{ORUL P FCENLPFCUTLIIRIPL)

dTemP = 10T

10T = 1sT

AT = alfeEMP .
IFLLaPRTL ) spweld) CALL TWRITELIDT»iCIOTINRIDT)
CONT [

LOLATY = Suu

whiTehor2u2V) LuCAT IDTISTeNRIDTYNCIDT

Cabl CLvCKRLMTIme )

CALL TimeERCITIMEA v MTIME'MIN?SECS)

ITavex = MTLIME
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AT

[~ "

o i Woasbet

oulU

700

d0u

te L K syt mg L R T
ot R i Y - CL e
. B S } L .
o ’ v .

SAP PROGRAM LISTING

whillorlBud) MiNeSELS

|‘c00£ - 2

CALL EFFTLAReAL»WRowI e IUT2 ISToNRIDT»NCIDT»MODE)
sTeme = 10T

ol = 3sT

15T = ATEMP

1TemP = WCauT

nClILT = WRAUT

KRILT = iTEMP

IFLIZPRITG) oEwel) CALL TWRITECIOTeNCIDTeNRIDT)
CONT Inue

LOCAT = olu

WR1ITelor20cu) CUCATIUT P LSTeNRIDT e NCIDT

Chl CLUCKLMTImE)

Chtl TivERLITImexomTAME»MINeSECS)

IVIvex = milme

wRlTclorld4ud) m1eSECS .

ChLlh MubL TuTe» ISToNRIOTeNCIUTBETA)

LTemP=aoT

WWiI=Is

IST=1TemP

CONT Itk

LOULAT = 700 . e o
wRITELLI2Uc0) LUCATIDTPISTYNRIUT Y NCIDT

CALL CLUCKEMT1mt) o

CALL TiMERLITIMEX»TIME/MINeSECS)

ITIMEX = MTIME

whITELO?14U3) MINCYSECS

MOVE = ) o e o

CALL EFFTCARIAL/WRoWIoILUT»ISToNRIDT/NCIDT»MODE)
ATl = 107
10T = 197

i. ¥ 2 1TEMP
dTevwP = NCLOT
wCLLT NRiDT o
wRaLT ITewp .
JFLIZPRTED) EQ@ei) CALL TWRITECIDT e nCIDTYNRIDT)
ConTinve

LOCAT = BUY L
whilTELorec02u) LUCATr IUT»ISTeNRIDTUCIDT

. e e .- - - = - - - — B o e - re - —— . - - —
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il

SAP PROGRAM LISTING

Lkl CLUCAL@TLME)

CALL TamERLEITIALXretTIMEsMINISECS)

P TS W vl S T

wikalelorlbud) 4LweseCS

iFLAFUPTsL1ag) w0 TV 900

uFta = 1e/LFLOATLNRIOTANCIDT) xDELT)

bl = iFTiPe

vALL FLeTeExL IoT e ol riilCIuTeNRIDT OFREQeFCr IFIL ¢ TMAG20 TPH2¢F21NF2
#o1iUKuer FCEng FCULT2 1 R1P2)

LTemP = JuT

wl = IST

190 = (lemk

AFL1ZPR1L o) eEuwed) CALL TWRITECIDToNCLIDTeNRIDT)

contl Livuc

WULAT = QU

wieATEL622020) LUCAI 2 IDTPISTYNRIOTeNCIDT

vhll CLUCKLMIIAE)

CALL TomeRL aT1ac ko TIAErMINeSECS)

ITiMex = MTIve

WRITELLY L4U3) MINISECS

CALL TTRANSENKLOT v iiCLlOTILTPIST)

ITewye = LT

Ul = 457 ) ) B ) o L
IST = 1VEMP
LTemP = NCIOT
nCILT = NRLIDT
. NRIUT = ITEMP
CURT LNUC
LOCAT = 10u0 o L )
whiTelor2020) LOCAT!IDTvISTaNRIDTDWCIDT
CALL CLUCKL T inik) . .. ) e e
CALL TlhtRLlTIMEX'MTIthMINOSijéz

— ————

1Timc A MTIML

wRITECOP140S) MINPSECS

UFKEW = 1o/LUELT*FLUATLWRIDTANCIDT))
A= LFSiIRI*lee=7)/uFREQ

NOTART = X + 1 o —
weLF = uFRey

CALL PLUTL DT IST o 0RILTINCIOT » IPMOOEe NAVEFCoDELFFSTRT
LeAMAA? LFLPOUS)
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SAP FROGRAM LISTING

wRiTELLr1999)

wRiITELor20ceh) AMmAX
€ued FORMATL LR 10orAMAK =1E15.8)

wRKITEL w2 1999)

iFLIPMULE.LQe2) 60 TO 1050

wR1Telor2008) ) ,
. cudd r?RMATLlh *40ADUHRUN TERMIINATED. PLOT DATA TAPE GENERATED ON UNIT
By 1"
N o To 1100
’ ’ lubv Cuntinue.

wkiTelor204Q)
CU4U FURMATLIH r43X44HRUN TERMINATEDs NO PLOT DATA TAPE GENERATED,)
livU CUNT Lo . ..

wkiTEL601999) -
ﬁ' CALL CLOCKL [TLme2) o

e CALL TIMERLITIMEL» 2 TIME2/MINYSECS)

e ( aRiTeLorlluld) Wl Secs

an LNy -

. - -
%

o

———
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Tt e
R

N )
t o
3
T AN il

Cu
cu
(W)
cu
cu

co.

Co
co
Ccu
cL
Cu
Cu
cu
cu
(W ")
co
cL
("7]
Cu
Cu
cu
¢O
Cb
o)
cu
CL
cD
co
Cu
(o7
(o)
ch
Cuw
(o)
Cu
(WY
co

-q.‘. . *,.,);;; *t"l’.'g .
SAP PROGKkAM LISTING
SUBKOU T ARt PLOTL IUIi L2 TUNTZ2 ¢ NReNC e LPMODE» NAVE'FCrDELF ¢ FSTRT

LrAvAAr LPLPUS)
CuXx % % % 2 % X ¥ £ X X X ¥ % X ¥ % £ X x X % * %x ¥ %X % x ¥ %x & * %x ¥ ¥

FRUGRAMMER AND DATC
KICHAKWY Co THOMAS
Trw SYSTEHS

JUNE 1972

rUnPJSE

USAGL

VESCRIPTION OF FARAMETERS

1upPul

CALLIb SEGUENCE

COm

CArD
TAPL

GENERATES THE OATA TAPE REQUIRED TO DRIVE THE EAI PLOTTER
ALSO PKINTS THe DATA TO BE PLOTTED.

CALl PLUTLIUNT1r1UNT2NR?inCr IPMODE ' NAVEIFCIDELF+FSTRT

IunTl
IunT2 |
MR

NC
NAVE
FC
OtLF
FSTRT _
1PMOLE

AMAX
On
ITITLc

AR
Al

= STARTING FREQUENCY OF PLOT

apAX e IPLPOS)

- [WPUT TAPE UNIT

= SPARE_TAPE UNIT

-~ NUMBER OF ROWS IN INPUT ARRAYS

= NUMBEK OF COLUMNS IN INPUT ARRAYS

- NUMBER OF INPUT POINTS TO BE AVERAGED IN OUTPUT

= CENTER FREQUENCY OF PLOT

= INCREMENT BETWEEN InWPUT POINTSLFREQUENCY)

= +EQ.0 PRINT POWER SPECTRUM AND GENERATE DATA —
“sEQe2 ONLY PRINT POWER SPECTRUM
«EQel ONLY GENERATE DATA TAPE

- MAXIMUM POWER COMPONENT OF INPUT SIGNAL

= UP TO 30 CHARACTERS FOR RUN TITLE AND/OR DATE ___

= REAL PART OF SIGNAL
-~ IMAGINARY PART OF SIGNAL

— e ———— .- .- - - - . . -
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LA

Ccu
(WY
(N
co
Cu
Ccu
v
Cv
cL

cL

cu
co

CU® * ® % & x % % % x £ % x » ¥ 2 % % & % & & ¥ ¥ & & * % & & & & % % &

SAP PROGRAM LISTING

LulTrLT
CALL Scuuti«CE
COMMUN
PRINT
P = POowckR SPECTRUM APRAY: DEPENDENT PLOT VARIABLE
F = FREQWUcNCY ARRAYr IGDEPENDENT PLOT VARIABLE
TAVE

REMAKKS ANu RESTRICTIONS
SULKUWUTINES REGQUIKED
MAGT AP

DIMENSLION ARLZ50) rAli250) fPL2U4E) 1 FL2048)
LIMENSION 1TITwel 3v)
COMMUN/STURGE/ AR e AL P F
LOMMOI/TITL/ZITITLE

il =
ie
)

-
v
"nnn

HOEN»

1512 480
CALL mACTAPLI&®» J4r AR IUNTL)
CALL MAGTAPL 140+ 149 AR IUNTR)
IFLAMAR.GTaU V) GO TO 5

LO & JUSiefel

CALL MAULTAPLILlenR?ARY JUNTL)
CALL MAGTAPLILenKeAL»IUNTY)
vo & 1=kebim
X = ARC1)*%2 + AI[I)»=%2
(FLXeGT s AMAK) AWAX = X

S COnTINuc

4 CONTINUE
o

6

CALL MAGTAPLIGr1GrARe [UNTL)
CONTInbe

PSS = sou

IFLIPMUUVE«Ewe2) NPS = NR®NC/2
AFLFSTRT) 0077

CONT Inve

IFC = 0

- - - e o e e—— = - o — - - - .. . - . - -

-
&
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I SEUTPRISRINEN SR

'SAP PROGRAM LISTING

w v Y

COnT INUE

IFLFOTRT«GEL.FC) GO Ty 8

1FC = =4

w0 TO0 9

COnT Lt

iFL = 2

COnT divuc

IFLIFCentEsV) WO TO 20

4PASS = 1

WPy = wPS/2 L

FrAX = UELF#FLUATL.IR*NC/2=1)

FLAST = DELF*FLOATLIWAVE*INPS=1))
JFLFLAST eLLoFMAX) 00O TO 30

NAVE = LLNR®NC/2=1)/[NPS5=1))
whkilTelor2U0U) wAVE

FORKMATLIH ¢ 25HNAVE HAS BEEN ADJUSTED TOrl4)
00 Tu v

CONT InVE )

FLAST = FSTRT + DELF»FLOATLINAVESINPS=1))
IFLIFCE@sl) 00 TO 22

FMAX = rC

oo T 24

CONT INUE

FMmaX = FC + DELF*FLOATLNR*NC/2-1)
CUNTINUE

AFLFLASTLE+FriaXx) w0 TO 30

PSS SLINTLLFMAX=FSTRT)/uELF)+1)/NAVE
wRITELH020U5) WPS

e e o - - —— -

FORMATL1H +45HNUMBER OF POINTS PLOTTED HAS BEEN ADJUSTED TOs14)

IFLNPSGR e480) 6O TO 30
1GASE = NPS ¢+ )
LU ¢b I=IBASE480
P(l) =70.0
COUNTINUE

CURTINVE

ePS S 1.E=7

SuUMm = 0.

NSUM = U

NS

. ——— ———— - — ———
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et . SUUSYNGR ¥.~ COR SR A s i ettt

! REPRODUCIBILITY OF THE ORIGINAL PAGE 1S POOR

PR R

SAP PROGRAM LISTING

PMIN - -700
ARVE = iNAVE
_ JFLIFC) AGri20r04
; de ui due
' . . v = U
nT=1
FOIRT = FC
i w TV 2o
| ' 34 CORT LNnUL
. WS TART SINTLLFSTRT=FC+EPS)/ZDELF) + 1
e = WSTART/NR
n1 = NoTART = |*NR
wu v d¢
oL Luinl divue
‘e tuuk = FC = DELF*FLOATENR*NC/2)
W — PSITART = INTLLFSTRI=FUUNMNTEPS)/DELF) + -1
e tv) N = NSTART/INR
‘ AT = NOTART = (v#NK
. N = ¢ + nR/2
38 Cuinl Live
by CunTlivug
c IFLNsEWeU) GO TO SU
o ’ LU 45 I=1leiy ) o
CALL MAGTAPLILlrNRoaReIUNTL)
CALL MAGTAPLILlsnNReAL TUNTLY
45 CONT Inuk
Su COTLnVE
CALL MAGYAPCILloNKeARY JUNLTY)
.  GALL MAGTAPLILleiwReALr IUNTI)
- wo 55 IS1ihR
- AKLI) = ARLI)*x2 + AI[I)**Z
9% CuinTLiWE
(A" LQN‘ IYTIv] X
IFLNDUMCEGU) SUM = 0.
SUM = SuM + AKCRT)
KT = KT + 1
iWoUM = WSUM + § §
IFLNSUMLTeNAVE) GO TO 70
KPP = K . .
- - IFLLIFCeEQe0) s ANU+L IPASS«EQel)) KP = KP ¢+ NPS

- - . s e, - -

PR et I
)
N
[}
b

Y
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. éf‘“"’:??:’i Eﬁ' o S e ——— 0
JES— - P — A [ SN e e AR e e et e ?“ A
3
!
C :
— - - . - -
1 SAP PROGKAM LISTING :
| ako = Sum/L AMrAxXXAVL) ) ;

IFLAROsLEsUSY) ARG = 1.UE=USB
' PLKF) = 10.0%ALUGL1ULAKRG)
. IFLFLAP) oLToPMLn) PLKP) = PMIN
‘ FURP) = FSIRT + DELF*FLOATLLK=1)=NAVE)
n=ntl ;
. wOUk = v ¥
= IFLR.STeNPS) GO TO ol :
v Cunt Livwe
IFLKT e ehik) GO TO ou
wnT =1
Lo Tv SuL
ou COnT LU
JFLIFCenEsU) GO TO 94
tPRSS = IPASS + |}

v

K Tetat

o IFLIPASS.6T.2) GQ Tu 90

::::’J C . SUmM = LeU —— _ -
= - NSUM : U

% A=l

HRSTART = NR*¥NC + 1 = nPSENAVE
= NSTART/NR I
KT = NSTART = w=NR
FSTRT = FC = CELF*FLOATLNPS®NAVE)
CALL MAGTAPLI4s14rAR IUNTL)
GO Tu &b :
$C CONT iivuE
IFLIPMODEstwedl) GO TO 100
ITLIFC.cQeU) NPSSHEY
wPS1 = wPS/4
NPS2 = 2%NPS1
NMPS3 = SxNPSI e . — . . o
wRilelor1999)
1999 FORMATLIH '132H‘*$¥**‘#*.**."t“"***‘****‘.“.“*‘#*tt****‘*.t**
1*****#;‘*#*&3*#*##**#**#*‘*“‘****t**#**#‘##i“.‘*t‘#****‘**#*t“*

T TR o T SIPE TRy
AT RS 0

‘ SN ERARERREBERREK)
WR1TEC©r2010) CFLK)/PLK) 1FLK+NPSL1)  PLK#NPST) ' FLK+NPS2) 1PLK4NPS2) 0
1 FUR+NPS3) 1 PLR+PS3) 1 KS10NPSL) ;
: 2010 FORMATL1r1sSX4HFLK)12X4HPLK) 13X4HFLK) 12X4HPLK) 13X4HFLK) 12X4HPTK] 13
-k _ LXUHFLK) 12X4HPLK) /L 2E164871X2EL164891X2E16+801X2E1648))
—% wRITEf601999)
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;
-",

100

105

110

Yo A . LN . .
. v =, - -

SAP PROGRAM LISTING

LFLLIPMOLE s wec) GO T 110
LOnTlhut

FL1) = 1PLKUS

w0 105 121,50

FLitl) = IVITLELD)

CONT InuE

FL3¢) = DELF

rLod) FC

FL s&) FSTRT

FL3S) = nPS

FLIE) = IFC

ido = 50

CALL HiaoTAPL I4rlgePr I2)
LALL MAGTAPL Icr [300F012)
CALL mAGTAPLIZ21512'Pe12)
CALL MAGTAPLISr 14ePrI2)
CALL MAGTAPLIGr L 4ePe]R2)
CUNT IUE .

RETUKix

ENV
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e

SAP PROGRAM LISTING

SUShuUTinge plIREVLAPLXXKP)

L = LXK
QUL » * &£ % X X ¥ X £ ¥ % % % ¥ ¥ % % ¥ & & x ¥ x % *x ¥ x ¥ x * ¥ ¥ % X
Cu
Cu PruorAMeER AU DATE o
CL DAVIL. Me LUETCHMENDY
(W) Tha SYSTEMD
CL MAY 1970
o
Cu PuURPUSLE .
cL TS SUBRUUTINE SOLVES THe 8IT REVERSAL PROBLEMe [.E.
co Gaven R AND L aHERE
Cu
co K = iu + I1%[2%%1) + ,e¢ + IL%[(2%xL)
cL
cb FANU KPP ahERE
(A7) )
cD K = Tux(2*xL) + I1*x(2**%[L-~1)) *+ eoo ¢+ IL
cb
Cu I THE ABUVE Iur Ilv eee ¢ IL ARE ZEKO OR NNE
(i)
Cv UDALL
co CALL olTREVLKrL2KP) .
CU
cb DESCRIPTION OF PARAMETERS
vD
Ch lPuU1 o
b CALLING SEGUENCE
Cb o K = INTEGER e _ .
cb L - DEFINES WUMBER OF BINARY DIGITS IN K
Cb CumMmON o ) _ .
cD NUINE
co CAkv B )
Cv NUNE
Cu TaPE N L
(V] NUNE . '
cb - . s e ————— -
o QUTPUT
cuU CALLING StGUENCE -
cb KP = INTEGER RESULTING FROM THE BIT REVERSAL

- . wen - - . . - e - m = - - -
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Cu
Cu

CL

Ccu
cL

CcL.

cL
Cu

)
)
co

‘ o
C )
: Co
cu

cL

COx =

w b . . R [ Y W

SAP PROGRAM LISTING

COMMOR
NUNE
CARb
NOE
PRANT
NUE
TAPE
NONE

REMARKS ANU RESTRICTIUONS
NONE

SUBROUTINES RHEGUIRLD
hUNE

METHOD
TESTS EACH BIT IN K BY SULTRACTION: THEN CHECKS THE SIGN
OF THE RESULT TO GENERATE A 1 CR A 0 IN THE BIT REVERSED
BiARY DIGIT OF KP_ _

XA X K x X X & & X X Kk K K K X X Kk Kk X kK K XX EKEE XX K K XX
0 .
wP
KO
Ji
v
P
VO 10 I=1eLP

KN = RO = J2

IFL KN «LTe 0 ) GO TO 5
uP KP + Ji
KO Kiv

N)§ 2%Jl

e Ja/2
RETURIN

EhU

S XCOCN

nwuwwnn
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! SAP PROGRAM LISTING

i SUSKUUTINE CLOCKELJ)
Chx * % % % % % %X % ¥ ¥ ¥ & % % % X ¥ ¥ x % % ¥ & & x ¥ % % &« %X & & % X

(V)
_ Cuv PRUOKAMMER AND LATE
' Cb KRICHARU C. THOMAS
: (o] TRw SYSTEMS
o Cu JUWE 1972
oo Cb
v E . Cu PURPOSL
Lo Cu CLOCK 1S A LUMMY ROUTINE THAT ALLOCATES CORE STORAGE FOR
Co A CS=1 ASSEMBLY LANGUAGE KOUTINE NAMED CLOCK. THE CS~-1
co PROGRAM REFERENCES THE COMPUTER CLOCK. THE COMPUTER CLOCK
- cu GIlVES ih ABSOLUTE TIME WHICH HAS NO MEANINGFUL REFERENCE
k cu TIME daSte TwO SEPERATE CALLS TO THIS ROUTINE MAY BE USED
R 3 co WITH SUurOUTINE TIMER TO COMPUTE THE RUN TIME OF A SEG= ‘
iR cL MENT OF THE PRCGRAM.
N ¢:> Cu
W i Cco USAGE .
T cL Call CLOCALY])
= ; cuL x
B Cu LESCRIFY IOV OF PARAMETERS
3. Cu
‘ co LinPuT a )
cL NONE
Cu
Co CuUTPUT
¢ - CALL SEWUENCE ,
gg 1 = VTIME FROM COMPUTER CLOCK,
co REMARKS AND RESTRICTIONS i ' -
Co . THIS ROUTINE ALLOCATES THE NECESSARY CORE REQUIRED FOR
CD THE Cs=1 PROGRAM WHICH MUST BE LOADED BY PAPER TAPE. SEE
Co PROGRAM OPERATING INSTRUCTIONS FOR CORRECT PROCEDURES.
Cu SUGKUUTIWvES REWUVIRED
co wOe e
cD
CUs = % % £ % % % x £ % %2 & 2 % £ % & % % & % % %X & 58 %% %% % %%
LIMENS IOV AL300)
aLl)=1.u -
RETURN
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S
B
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W
K
X
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SAP PROGRAM LISTING

2-70




SAP PROGRAM LISTInG

SUSKUUTINE EFFTLARPAT v WKoWIoIT 0100 NROW?NCOL »MODE)
CD* # % % % % & X %x % % ®* %x X ¥ & & % % % % % & % % % & & % % % % & % ¥

(WP FrUvVRAmMER Ak UATE
(A7) KICAAKU Ceo THOMAS
Cu Triw SYSTEMS
(WY ocCbmBer 1971
R (&)
Cu PURPUSL
: . CO. COMPUTES THE VISCRETE FOURIER TRANSFORM USING THE COOLEY=
' co TUREY ALGORATHM
CL }
Cu USALGE
cu CALL EFFTLAReALrwWRowIeIX0 IO+ NROW e NROW e NCOL ¢+ MODE » NBUF)
L
. CL wbkoCRIPTION OF PARAMETERS
E Cu
o (‘7 Cu InPLT
. i - (W) Ak = ReAlL PCRT1ION OF FUNCTION TO BE TRANSFORMED,
: cb Al = IMAGINARY. PORTION OF FUNCTION TO BE TRANSFORMED.
! 0 Ak = RcAL PURTION OF EXPONENTIAL TERMS.
+ cu Wl = IMAGINARY PORTION OF EXPONENTIAL TERMSe.
. cu 14 = InPUT 1APE URIT.
B Cu 10 = OUTPUT TAPL URWIT.
LN cb WROW = NUMBER OF ROWS IN INPUT ARRAY.
R U NCOL = NUMJER UF COLUMNS IN INPUT ARRAY.
Ccu . MOLE = +Euwel COMPUTE DIRECT FFT.
Cu oNEei COMPUTE INVERSE FFT. )
Cu
co WPV .
Co AK = REAL PORT10n OF TRANSFORM,
Cu Al = IMAGINARY PORTION OF TRANSFORMe.
Cu wR = REAL PORTION OF EXPONENTIAL TERMS.
CcL nl = IMAGINARY PORTION OF EXPONENTIAL TERMS.
e Cu
P | CD SUBkOUTLiIveES REQUIRED
cL 8ITREV
co FFT

CL%s % # & % % % % & 5 % $ & & & & % & 8 L S & % & % 8 & & & & % & % & &
' COMMUN/STORGE/ARPALIWRI W]
- LIMENSIUN ARL22306) s AIL256) » WRL 2048) v WIL2048)

- - -- P - . - - - ae e mim - o -
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SAP PROGRAM LISTING

4l
| i
l4
i
e

by

b

4

NRU&

NCOL

CON = 6+2831354/0NK*®NC)

. l CALL WAGTAPLI4» JUrnreI1)

. CALL mALTAPLI4r 42 AR I0)

v = Nk

=1

' 10 Ot lnwuvk

B LFLJUsEweld) 60 Tu 2V
n:N"l

" ! v = J/e

\d O TV Qv

o 20 CONT LUt

s (:> dFLMOULsEGel) CON = = COUN

- wU &0 U=1leinC

CALL MALGTAPLIlenwRonikeIl)

CALL MAGTAPLIletReALP]IL)

. CALL FFTLN»MOLE )

‘ vl 30 IS1eNR

4 A = CON®FLOATLL f=1)%[J=1))

. Twk = CuslA)

Twl = SINLCA) e
ARFP = ARCI)
ALP = AlLl)

ARL1) = ARP*TWR=AIP*Twl
AILL) = ARP*Twl+AIP*TWR
30 CONTINUE
CALL MAGTAPLIZ2¢+NRvAR?10)
CALL MAGTAPLIZ2'NR9ALIr10)
4u COnTihve o o
CALL MAGTAPLI4rI4r»AReII)
CALL MAGTAPLI4rI4rAR?1IO)
CAaLl TTRANSCNRYNCo1001I1) )
- = NC e e .-
=1
g 90 COnTliuc _ . e :
; IFLLsEWed) 00 TU 80 ¥
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SAP PROGRAM LISTING

=N + ]
L= W

w0 Tu 50

CONTANVE

VO 7U J=1lrr

CALL MAGTAPLilriCrARPII1)
CALL MAGTAPLIL»iCrAlrII)
CALL FFTON»MULE I J)

CALL MAGTAPL [22vCrAR? 10)
CALL MALTAPL12¢/NCrAL»10)
CONT INuE

CALL MAGTAPL I4r I4rar? I]I)
CALL mAGTAPLCI4r 140ARY [0)
rETURIN

tivu
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SAP PROGRAM L15TING

SUDROUTIRE FFTL WP emMOLE» NCWP)
X 3 %X % X % ¥ X % 5 & % kK & X £ & % ¥ &K ¥ & % &k X % % & ¥ kK K & &

PROOGRAMMER AND UATL
UAVID wme UETCHMENDY
Tt SYSTEMS

MARY 1970

FUKPOSE . : -
ComPUTES Tnt DISCRETE FOURIER TRANSFORM USING THE COOLEY=
TUKEY ALGURITHM

USAGL

CaiL FFTLAR/ALoRRoWI oMo MOUEINCHW)
vESULRIPTLIUN OF PARAMETERS

InPul
CALLING SEGUENCE

AR = REAL PURTION OF FUNCTION TO BE TRANSFORMED

Al = IMAGINARY POKTION OF FUNCTION TO BE TRANSFURMED
wR = REAL PORTION OF EXPONENTIAL TERMS

Wl = IMAGINARY PORTION OF EXPONENTIAL TERMS

M = DEFINES DIMENSION OF ARe AI+ WRe AND WI ALL ARE OF

- VIMENSION 2%%(M+]1)
MOUE = «Edel COMPUTE DIRECT TRANSFORM
eNEel COMPUTE INVERSE TRANSFORM
NCa = +Edel COMPUTE WR AND wl ON ENTRY TO FFT
oNt.el WR AND WwI ARE INPUTe USUALLY COMPUTED ON A
PREVIOUS ENTRY
COMMON e e
NOfE
CARD
NOwE
TAPE
NUNE
QUTPUT
- CALLING SEWJENCE
Ak = REAL PORTION OF TRANSFORM
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ot
S
B

2k

gt

co
Cu
cu
(W)

Ccb
Co
cL
cL
Cu
Cu
cu
Cu
Cu
cu
¢D
cL
Co
cb
Cu
cD
CcuU
Cu
b
Cu
Cu
Cux »

(2N ¥ o o

SAP PKQOGRAM LISTING

hi = [MAGLINARY PCRTION OF TRANSFORM
WK = REAL PORTION OF EXPOLENTIAL TERMS
Wi = IMAOGLINARY PORTION OF EXPONENTIAL TERMS
CUNMON
NUE
CARD
NUNE -
PRaNT
INGIIE
TAPE
NONE

hEMARKS ANU KESTRICTLIONS
le QUTFUT AR AND Al ARE OVER WRITTEN ON INPUT AR AND

2¢ ThE OUTPLT wR AND W1 ARE STORED IN BIT REVERSED ORCER

3¢ AK AND Al ARE 1IN NATURAL OROER
&e ARIAIrare AND WI ARE EXTERNALLY -DIMENSIONED

SUpRWUTINES RewUIRED
bITKREV

wmit. Thov

11

REFEREWCE = DemoDETCHMENDY» ENGINEERING DESCRIPTION OF A
FAST FOURIER TRANSFORM ALGORITHM: TRW 10C

5522.7=70-113+ JULY 1970.

® K K & K X % &£ X ¥ K K X X % & K & & kK £ X % ¥ ¥ ¥ & %k & & &
VIMEnSIUN ARL256) va1(256) v WRL2043) v WIL2U48)
COmMMON/STORGE/Z/ARPALrwR 0]

M= MP

NCW = NCwP

v = 2¥%{ M+1)

Pl S 3.,i415927

ITwoM = 2%%M

CON = PL/ITaum

MMl = M=)

GL.WERATE COSINES AND SINES IN BIT REVERSED ORDER: IF
NCW = 1 .

* %X
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SAP PROGRAM LISTING

IFL wWlw ofite 1 ) vu TO 12
Wl 1y 1=101TWOM

IMe = I=}

CALL biTrEvEIM1l oMMl oKF)
P = KP

X = CON*FLOATLLP)

wRL1) = COSLX)

wll]I) = SINCX)

CONT Livuc

SCALE ANL FORM CONJUGATE: IF MODE = 1

aFL MOUE oNEe 1 ) WO TO 22
LFN = 1.0/FLOATLN)

W0 20 I=lely

ARLI) = DFivsAKCl)

AlLl) = =UFN=AIL])

CONT It

BEGIN FFT ALGORITHM
THE INDICES KEEP TRACK OF

Il = THE A BEING CALCULATED IS A sus It

I2 = THE GROUP OF A SUB I1 BEING CALCULA.ED
Is 12

13 = THE INDEX ON THE A PAIR BEING CALCULATED

mPl = 4+l

vo 100 11 = 1/MP1
I11P = 2%x[]1-1,
leP < 2%3[MPLl~[1)
1EXTP = 2%12p

wO 60 12 = 1¢/1P
IEXT = CI2=0)2 0ilxTP . _
wIR = witlI2)

wdl S will2)

w0 60 [3=1r]2P
INO = 13 ¢+ [EXT
INl = 1is0 + 12P

— . e om . ¢ e e cesm e e

- - . e — . —— s e e ep——
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- PRI e b < -l- .

ol
80

100

114

120

122
124

AKL 11v0)
AIL L)
AOLR éxl Inl)
AOLL ATl Inl)
CFR = wdb*aulR
CFl = wW3dI*AUL1R
ARLINU) = AQOR
AICINO) AQ01
ARL1In1) AGOR
AILIn) AQJ1
COnT INuc

CONT INuE

AQuUR
AOyl

INTERCHANGE The A=S USING BIT REVERSAL

MM = M
w0 120 K = Low
ML = n=l

L1+ + 4+

SAP PROGRAM LISTING

#31%A01]
W3R*AC1I
CFR
CF1
CFR
CF1

CALL BITREVIKMleMM/KP)

ARLK)
AILK)

AOls <=
ARLK) = AGLR
AILK) = AOLI
ARLRP+1)
AILKP+1)
CONT INVE

FORM CONJUGATE!

ARCKP+1)
AILnP+1)

S AQUR
S A00I

- KM1) 12001200114

IFL MOut «NEe 1 ) 60 TO 124

D0 122 I=1+nN

AILL) = = AILD)

CONTLNUVE
RETURN
END
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SAP PROGRAM LISTING

SUBKRUUTINE FILTCRLCITAPLr ITAP2[HCoNRIDFREQIFCrIFILeTMAGe TPHeF o NF »
LWRUER FCREIVIFCUT I RIP)
CU% % % % % &2 % %X x % % % % % ¥ X £ % X % % %x ¥ % % 7: & & % % % % % % %X

Cuv
(o} FPROGRAMMER ANV ULATE
Cco RACHARD Ce THOMAS
cu TRW SYSTEMS
(o7 JUNE 1972
(av
Cu PURPOSE
cuv PERFORMS THE FILTERING OPERATION BY MULTIPLICATION OF THE
CcL TRANSFORM UF THE SIGNAL BY THE FILTER TRANSFER FUNCTION.
co THE FIL.TER TRAKWSFER FUNCTLCNS CAN BE INPUT BY THE USER QR
Cu IT CAl, BL SPECIFIED AS ONE OF THE BUILT=IN BUTTERWORTH OR
cu CHE:' CHEV FILTERSes THIS ROUTINE IS ALSO USED TO 9INTS7RITS
Cu THE SIGNALe BY THE USE OF THE TRANSFER FUNCTION 1/CUwW).
(&) I 7HE CASE OF FM SIGNALS.
cu
Cco USALLE . i}
cuL CALL FILTERCITAPL/ITAP2/NCriNRoOFREGIFCeIFILI TMAGYTPHIF»
co NF + NORDER ¢ FCEn?FCUTRIP)
cD
CcD DESCRIPTION OF PARAMETEKRS
cv
co INPUT - o _
cD CALLING SEWUERCE
ch 1TAPY = INPUT TAPE UNIT
cb ITAP2 = OUTPUT TAPE UNIT
co NC = NUMBER OF COLUMNS IN ARRAYS B
cD R = NUMBER OF ROWS IN ARRAYS
o 0 I DFREQ = FREQUENCY INCREMENT
co FC = CENTEx FREQUENCY

€D IFIL = +£Qel BUTTERWORTH FILTER L ) _
cD = £@e2 CHEBYCHEY
cL = +£Q¢3 INPUT DATA FILTER Lo
co = +EQe# INTEGRATION FILTER :
cu = EQ¢5 PRODUCT OF 1 AND & “_ )
Cco = +EQ¢6 PRODUCT GF 2 AND &
¢D = +EQ.7 PRODUCT OF 3 AND &
co TMAG = MAGNITUDE OF INPUT FILTVER TRANSFER FUNCTION

- - - - . e ww e cmew -

278



e bt

SAP PRGGHRAM LISTING

o TPH = CORRESPONDING PHASE[ IN RADIANS) !
t cu F = FREQULWNCYL Iiv HERTZ) AT WHICH MAGNITUDE AND PHASE :
i, l cv . NF - DIMENSION OF TMAG*TPH AND F ]
! l co NORU = ORDER OF THE BUTTERWORTH OR CHEBYCHEV FILTER
g L cp FCEW = CENTER FREQUENCY FOR BUTTERWORTH OR CHEBYCHEV
{ | < FCUT = CUTOFF FREQUENCY FOR BUTTERWORTH OR CHEBYCHEV 3
cu , RIP - RIPPLE_FOR BUTTERWORTH FILTER - 5
o cu COliMON ;
oo cD LN = REAL PART OF FUNCTION BEING FILTERED i
N ci A4 - IMAGINARY PART OF FUNCTION BEING F.LTERED
E co W ____ = DUMMY COMMON VARIABLE X
. cD wl ~ DUMMY COMMON VARIABLE
R i cL CARD
- ‘ co TAPE
< CD
i : co QUTPUT
¥”§ (:ﬁ ¢ CALL SEQUENCE o
F / Co CORMOIN
ey CD CARD - i
i co PRINT
co B e o . -
co j
EN ) SUSRQUTINES REQUIRED ____ . _ __ o
B cD MAGTAP
co TRFN — o _
cD NONE
co

CLUx * % % % &£ % %X 2 % % % X & & % %X &£ X X % % % & &£ x ¥ & 8 % % % & & &
UIMENSION FL1) e TMAGLL) v TPHL 1) . R
DIMENSION ARC256)AIL256) 1 WRL2048) »WIL2048)
§2MTON/$T0RGE/AR1AIvalwIH"
ies2

144

1IFC=0 .
IFCFCe5Te0401) IFC=1
CALL MAGTAPLI4*NR*AR¢ITAP1)
CALL MAGTAPL I4»NRrAR¢ ITAP2)
S Cxsxx SET IFLAG AND IOPT
—_— IFCIFIL.6T.3) GO TO 1

f o m——— - . w emmmameer e —— - - e . ea ——— a— -a -

- ———

e . -~ — [ . L L - .. — ————— - -

{
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PR N g YR - e«
s AT TR
M . * .
Do
WYY § * 4 TR NI W (e

{
!
4

n

Crax

101

C*xx

SAP PROGRAM LISTING

iFLAG=L : :
JOPT=IFIL. . oF
60 70 ¢

IFLAG=Y

ICPT=IF1L=y

1F£IFIL.:Q.4)1FLAG-2

CONTINUE o

IFLLIFILOEW.S) «OR.LIFILIEQe7)) GO TO &4

w0 TV 1

LELFSFLOATLL WC2NR/72) =1) *DFREQ

1IFLFCe.T+0.01) GO TO 6

FMINSFC=DELF

FMAA=SFC+UELF

iFC=1

60 TO 7

FmIN=0.U0

FMAASLELF

IFCS0

IFLUFMANCLTOFL 1)) ¢ORLFMAXeGTFLNF))) 60O TO 997

v=l

CONT Inve

CALL mAGTAPLI1'NRIARY ITAPL)
CALL MASTAPCILeNRIAILITAPL)
NS=1

IFLIFLAG.EQ.2) GG TO 400
“ILTER AR AND Al FUR FREQUENCIES ABOVE FC
JUP=WR/ ¢

Lo 1ul 1I=1s1UP
FRLO=FLuAT£[d-1)+[I-l)tNC)*DFREu + FC

ARPSARLC1)
AIPSALCL)

ARLI)=ARP*TR = AlP*T]

£IC1)=ARPATI + AIPSTR

COnT IvbE . o . - .
NS=1 "
IFLIFC.NEwsu) GO TO 300 ) '
FILTER AR AND Al FOR NEGATIVE FREQUENCIES [MODULATING SIGNAL) | ;
IS= NR/2 4+ 1 o - . . )
U0 201 I=ISenR :

e r—— ot ————— . = - B TP ¢ e een
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SAP PROGKAM LISTING

| IP= R + LLNR/Z21I+1L)=]
FREGSFLUATLnR* yo=Lu=1)=L IP=1)%=NC) *DFREQ
CALL TRFINLFREw? iOPTrNORUERYFCENIFCUTIRIP¢TMAGIFoNFINS»TRe TI»TPH)
ARP=ARL IP) ’
ALP=RLLIP)
TI==-T1
ARLIP)ZARP*TK =n1P=*T]
w ALLIP)=AKPXT] +aAIP*TR
: 201 CONTINUL
1IFLIFLAG.EG3) 60 TO 400
4 0 T0 500
Cxxx FILTER AR AND Al FOR FREQUENCIES BELOw FC [MODULATED SIGNAL)
300 CONTLRNLE
IS wnse + 1
i U0 Ul [=ISeiR
. IPShNK + NR/72 + 1 = |
5] < FREQ = FC-FLOATLNR*NC-[J-I)-[IP-I)*NC)*DFREQ
(:; CALL TRFNLFREG» JOPT ¢ WORDER'FCEN'FCUT'RIPe TMAGIF ¢ NF eNSeTReTI ¢ TPH)
ARP=ARL 41P) :
ALP=RIL1P)
ARLIP)ZARP2TR = ALIP*TI
301 AILIP)=ARP*T]I + AIP*TR
60 Tu 500 . . .
. C*xx  INTEGKATION FILTEK = MOUULATING SIGNAL ONLY
- 400 CONTLnuUL -
5 IUPSNR/2
O 415 I=1¢IUP .
FRE@ = FLOATLLU=-1)+(1I-1)%*NC)=DFREQ
I JFCFREWsLTo1,UE=30) GO TO 405
; TI==14/FREW
- 60 TV 410
H05 CONT IUE-
]I - Ueu
410 CONTINUE
ARP=ARLCI)
AIP=AILI)
AKL} ) S=AIP*T] . : .
Alil) = ARP=xTI :
415 CONTINUE )
1SS NR/2 + 1
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N ek e e

430
Cxxs

501
5u0

997
998

- e LF ! 4
p o B ) *
o et
R N et e = <ot s e o e - - ool

FREGSFLOATONC*NR=Cu=1)=L I-1)*NC)*0DFREQ
IFLFREWeLT«1.0£-30) GO TO 420

T1= 1./FREG

GO0 TO 425

CONT INuE

T1 = 0O.u

SAP PROGRAM LISTING
b0 430 1I=1SeinR :

5> CONTINUE

ARP=ARL 1)

AIP=AIL:)

ARLI)==AIP*T]

AILl) = ARPxTI

CONT ANUE o

wRITE TAPE
IFLLIFCONE.O)oORofJoNEol))_GO.TO 501
ARLI) = 0.0
AILI) = Q.
CONTINUE
CONTINUE B o
CALL MAGTAPLI2'NRr'AR¢ITAP2)

CALL MAGTAPLI2+/WR*'AI»ITAP2)

JeJtl -
IFCJJLENC) GO TO S . B L L ”
CALL MAGTAPL1I4%'nR2AR(ITAPL) '
CALL MAGTAPLI4'inReAR¢ ITAP2)
RETURN

aRITEL02998) o e . - e . - .
FgRgAT[2X0“9H INPUT FILTER FREQUENCY SPREAD INVALID FOR SIGNAL)
STOF

END T i T - - e e e
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JUNE 1972 o . N
PURPOSE o _ L]
PERFORMS THE EXPONENTIATION OPERATION USED TO GENERATE
- THE MOUULATED SIGNAL REPRESENTATION FROM THE MOQULATING _
SI1GNAL
USAGE T

_DESCRIPTION QF PARAMETERS __ _

_SAP PROGRAM LISTING

SUSROUTIINE MOUL TUNT L e JUNT2eNRoNCoBETA)
X K X X X K &k & KX 2 K X K K X &£ X K X ¥ X X kX ¥ kK X K X X K ¥

PROGRAMMER AND CATE

RICHARU C+s THOMAS
TRw SYSTEMS

- - CALL MODCL LUNT1 ¢ JUNT2/NR#NC+BETA)

InPUT
CALLING SEQUENCE
JUNT1 = INPUT DATA TAPE UNIT

IUNT2 = OUTPUT DATA TAPE UNIT
NR - NUMBER OF WORDS/RECORD o o
NC + NUMBER OF REAL RECORDS
. gETA - MODULATION INDEXs MULTIPLIES ENTIRE TEST SISNAL
OMMON

. AR - REAL PART OF MODULATED FUNCTION L .
Al - IMAGINARY PART OF MODULATED FUNCTION

______WR ____= DUMMY_COMMON ARGUMENT . L
wl = DUMMY COMMON “ARGUMENT

———— . —————— . e e e e — -~ e

SUBROUTINES REQUIRED
MAGTAP

**t‘t*_‘t**t##ttt*t*t‘t.tllt_tt“!.##__

UIMENSION ARC256) rAIL256) ¢WRL2048) +WIL2048)
COMMON/STORGE/ARo 1ewRewl

11=1
l2=2 . ____ _ ey
I4 =4



SAP PROGRAM LISTING

| CaLL MAGTAPLI4»NRoAR?IUNTL)

CALL MAGTAPL I4»R?ARY IUNT2)
! Cxaxx CUMPUTE EXPONENNTIAL FOR EACH COMPONENT
DO & J=1+NC
a CALL MAGTAPLILiiR¢AR» IUNT1) )
i CALL MAGTAPLIisnReAI¢IUNTL)
LO 3 I=1ehR - . .
a X=BETAx*aRLI)
- ARLCI)=COSLX) S ~
, - AILI)=SINLX)
. 3 COnTIinNuE
= CALL MALTAPLI&ONR:AR!IUNTZ)
. CALL MAGTAPLI2eiNReAI»IUNT2) o
; 4 CONTINUE
% CALL MAGTAPLI4»nR#AR IUNT1)
v CALL MAGTAPL I4¢iRsARY IUNT2)
- KETURN o A
b ENU
e
B
s
P
.
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SAP PROGRAM LISTING

SULKOUUTINE TSGEL IUnT rMReMCoDT o IOPT e IFMoArFoTHETAI KT TP) 5
CO% % % & % x % %X % ¥ % 2 % & %X % %X % & % % % %X % & & % & & & & x % & &

PROGRAMMER AND GATE

PURPOSE

USALE

RICHARLD C+ THOMAS . L L
TKN SYSTEMS i
JURE 1372

B

GELNERATES THE BUILT IN TEST SIGNALS FOR FREQUENCY MODULA-
TIONLFM) "OR PHASE MODULATION. THE TEST SIGNALS ARE SUM OF -
SINUSOIDS/PERIODIC FOUR LEVEL TEST SIGNAL» AND A SQUARE
WAVE »

CALL TSGEWL IUNT*MReMCrOT ¢ IOPTs IFMep:Fe THETAsKs TPPBETA) L

UESCRIPTION OF PARAMETEKS

INPUT

CALLING SEWUENCE

TUNT = TAPE UNIT FOR GENERATED OUTPUT SISNAL

MR = NUMBER OF ROWS IN OUTPUT ARRAYS T
MC = NUMBER OF COLUMNS IN OUTPUT ARRAYS
DT = = DELTA TIME BETWEEN OUTPUT POINTS
10PT = +£Q.1 SINUSOIDAL TEST SIGNAL
= +£E@e2 THREE LEVEL GRAY TEST SIGNAL
= +£Q@¢3 PERIODIC SQUARE WAVE TEST SIGNAL
) IFM = +EQel FM MODULATION .
= +£Q¢2 PHASE MODULATION
_ A - cIOPToEQQl AMPLITUDE R e e
F = +JOPT.EQel FREQUENCY
THETA = +IOPT.,EQ.1 PHASE _
K - IOPT.EQ.1 NUMBER OF POINTS
TP = +10PT.EQs2 DEFINES TIME PQINT3 OF BREAKS
COMMON
AR = REAL PART OF SIGNAL BEING GENERATED - -
Al = IMAGINARY PART OF SIGNAL BEING GENERATED
WR = DUMMY COMMON ARGUMENT __~— . _ . E
wi = JUMMY COMMON ARGUMENT

- - emm . ———————eee -~ = s ass s - - PR P - .- - e -
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SAP PROGRAM LISTING

! L
| cu ouTPUT
Z co CALL SEQUENCE
! Cuv COmmON
; . i . Cu PRINT
P ' cD TAPE
' co
v cu SUSROUTINES REGUIRED
co MAGTAP
co
K CL*® % % % & % % % x % % % x & & & % % X % % ¥ % & & & % & & % & & & % %
UIMENSION ALZ29) rFL25) ¢ THETAL25) #TPL3) 1 ARL 256) v AIL256) :
LIMENSIViv wrl2u48) rwIL2048)
. ‘ COmMMUN/STuURGE/ARPALrWRI W]
B W = MR -
S J : NG = mC ' h
L C\ m = K
i I TWOP1=6.28314531
T 12 = 2 ,
‘ 14 = 4 '
CALL MAGTAPLI4/NRIARe IUNT) ) L
Cexxx SET LIFLAG
‘ JFLAGSIIPT+3 _
1 Cxxxx 4, TIALIZE
AR CON=040 .
L DO 1 I=1eNR
e . 1 AILI)=u.0 )
PG 4 IFCIOPT.MEed) GO TO 3
GARAER I L0 2 I=1'M L
o FLI)STWOPI*FLI)
PN THETAL1)=0+0174532925*%THETACL)
A 2 CONTIwut
- 3 J=1 . A _
K=1
T = uel e e .
$=0.0
ALS)=0,0 . __ __.
ALAST=0.0
- TSUM=0..u _ _
— SMEAN=0.U

e e ——— - P L e - -
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52

®

70

9u
CExkx
YY)

CHrss
40U

401
402

Crasx
500

501

502
. 903

Craas
600

601
602

SAP PROGKAM LISTING

CONTINVE

AFLIFLAGEW«b) L=ALL)

IFLIFLAGNES) 60O TO 90

L0 71 I=1lrv

SMEANSSMEAN+AL 1) =C TPLS)=TPLI))

SMEAN = SMEAN/TPLY)

COnT invE

60 TV IFLAG OPTILON

CONT InuE

60 TO L490r500¢r000) » IOPT

SINUSOLUAL TEST SIGNAL = PHASE MODULATION

L0 492 I=1/'nNR

T=C1=0)*DT + TSUM

TEMP=0 L

PO 491 L=1em

TEMPSTEMP + ALL)*SINCFCL)*T + THETALL))
ARL1)=TeMP

CONT InuE

60 To 999

THREE GRAY LEVEL TEST SIGNAL = PHASE MOCULATION
20 503 I=1+NR

IFLTWWLT.TPLK)) 600 YO 501

9=5 + ALK)

K=k + 1

IFCK«NE«6) 60 TO S02 -

K=l

T1=CV

S=0e0

ARLI)= S = SMEAN
1= T + 07T
CONTINJVE

60 To 999
PERIQUIC SQUARE WAVE TEST SIGNAL = PHASE MODULATION
GO 602 1=1'NR
IFCT.LT.TPL1)) GO TO 601
7= T =TPL 1)

S= =5 . e - —
ARL1)=S
T=T+0LT
CONT INVE

——— o — e eem e es . o e —— —eme e —
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SAP PROGRAM LISTING

wRITE TAPE

CALL MAGTAPLIZ2¢inReaR e IUNT)
CALL MAGTAPLIZ2¢NReAIeIUNT)
TSUMET + DI

Jm= v + 1

IF(J.LLQNC)-GO 70 10

CALL MAGTAPL J4»1vR2 AR JUNT)
RETURN

EnD
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SAP PROGRAM LISTING

SUSROUTINE TTRANSLLIAZIBeIUNITAYIUNITB)
CO* % * % & % % % % 5 % & ¥« % & % & & % % & % * & & & & & & & & X & & ¥

: O
C

CU  PROUGRAMMER AnD DATE

. Cb RICHARD Co THOMAS

co TRW SYSTEMS

cu JUNE 1972
" Cu

CU  PURPOSE
] cu

Cu  USAGE ‘

c CALL TTRANSLIA+IBsIUNITA+IUNITS¢MBUFF) . )

cv : :

CU  UESCRIPIION OF PARAMETERS

cv |
Y : cu INPUT .
. C co CALLING SEUUENCE ]
1 cuL 1A - NUMBER OF WORDS/RECORD ON INPUT RECORD
3 ch 1 - WUMBER OF REAL DATA INPUT RECORDS

cu IUNITA - INPUT DATA TAPE UNIT

cu IUNITE - OUTPUT DATA TAPE

Cu MBUFF = SIZE OF WORKING BUFFER

(%)) COMMOIv )
E ) BJF = WORK AREA
;. c BUFI = WORK AKEA
3 ) BUFF = WORK AREA
7 W . BUFF1 = WORK AREA
: cu TAPE

o _ - . .

cu OUTPUT

co CALL SEQUENCE o

co COMMON

cu TAPE )

oL

CO  KEMARKS AND RESTRICTIONS ] L

CU  SUBLWOUTINES REQUIRED

cv  MAGTAP o N o _ o

co

CUS & * % 5 ¢ & % s s S & X $ 2 X L X s 55" 858835855238
VIMENSLON BUFL 256 .BUFFL2048) »BUFFIL2048) +BUFIC 256)

conmee e e - rmie e s - gE— e -
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C *xx
C nax

C a¥x

50
100

75
200
900V

a..

Al - O
Q:‘",A '%‘ A
E R A

SAP PROGRAM LISTING

gomhuh/&TOK@E/&uFouUFlvBUFFoBUFFI
1=

i =

14 = 4

MBUFF & 2048

abtr = Inx%lg

1IFLIBF LT ompuUFF) MoUFF = JIBF

COUMPUT AXIMUM nNUMBtER OF OUTPUT RECORDS TO BE LOADED PER COMPLETE

PASS UF INPUT TAPE.

1X = mBUFF/18

COMPUTL NUMBER OF COMPLETE PASSES OF INPUT TAPE.
MAXRD = TA/IX

144 = IA/IX

Y = JA/MAARY

I = Jp/MAXED

VO 2u0 1IMX=10id2

WO 100 1XX=1eMAXRD

VO S0 L=1012

CALL MAGTAPCILeIAPSUFrIUNITA)

CALL MAGTAPLCI1+1AeBUFI¢IUNITA)

DO Su I=1r1Y

vk = JysfImx=1) + |

LL = L + 1Z=[IXv=1) + IZ*«MAXRD*[I~-1)
SUFFLLL) = QUFLUK)

BUFFILLL) = BUFICUK)

CONT LNUE

CONTInUE

DO 735 I=1eix

X = Ju*CI=1) + 1

CALL MAGTAPLIZ»iBeBUFFEMX) » JUNITH)
CALL MAGTAPLIZ¢IB18UFFILMX) e IUNITB)
CONT INJVE

CALL MAGTAPL I4rl4eUF» JUNITA)
CONTINUVE

CALL MAGTAPLIGsI4BUFsIUNITH) _
RETURN

END . ——
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SAP PROGRAM LISTING

SUBROUTANE TaRITELIUINCeNR)
2 X & X % K %X &£ K % %k & %X & % & X & x ¥ & % x % & & kK K & & &k &

PROGRAMMER AND DATE
RICHARL C+ THOMAS
TRW SYSTEMS

_ JUNE 197¢
PURPUSE 3
TH1S SUBROUTINE WILL RtAlL THE REAL AND IMAGINARY PARTS OF
A SIGHAL ON TAPE AND WILL OUTPUT THE SIGNAL ON THE
PRINTER
USAGE

CALL TWRITECIV/NCeNR)
UESCRIPTION UF PARAMETERS

INPUT
CALLING SEGUENCE
1V - UATA TAPE UNIT
NC - NUMBER OF COLUMNS IN DATA MATRIX
NR - WUMBER OF ROWS IN DATA MATRIX
COMMON
AR - INPUT/OUTPUT BUFFER
Al - INPUT/OUTPUT BUFFER
WR = DUMMY COMMON VARIABLE
wl - LUMMY COMMON VARIABLE
ouUTPUT )
PRINT

SUBROUTINES REQUIRED
NOwE

*“‘t‘tt‘#tt‘t‘*‘tlt#“tt‘ﬂt“‘t#t
UIMENSION ARC2506) +AIC256) »WRL 2048) rW1L 2048)
COMMON/STORGE/AR? AL WRe Wl

11=1

14s4

CALL MAGTAPL I4si4sARsIU)
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SAP PROGRAM L_ISTING
L0 Su v=lNC
CALL MAGTAPLILlriuReARY IV)
CALL MAGTAPCILlenReALIV)
wRITEL622005) J
2uub FURMATLLIH ¢ 8HLOLUMIN =0 1I4)
wRiITEL©r2010) LARCI) ¢+ I=1~NR)
2010 FORMATLIH +4HREAL/LBEL16.8))
L wnRITeLor2Uad) LAICLI) P IS1eNR)
: 2015 FORMATS IiH »9HIMAGINNARY/LBE1648))
50 COnTIMNUE
CALL MAGTAPL I4e¢I4rARIV)
RETURN
thb

= ()
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SAP PROGRAM LISTING

JUBKOUTLNE TIMERLIeJeMeS)
Cus * * % % & % % & & % ¥ &£ & & £ & & & & % & ¥ 2 % £ & & & % % & % & %

cu

Ch FROGRAMMER AND DATE

CuL “1CHARD Ce THOMAS

Cuv Trtw SYSTEMS

CuL Junt 1972

CuL

CuU  PUKPUSE - 8
cb USING TWO CALLS TO SUBROUTINE CLOCK AS INPUTS TIME CALCU- §°
Co LATES THE KUN TIME IN MINUTES AND SECONDS OF A SEGMENT OF @B’
Cu Trit PrRGGRAM.

CL

Cb USAbLL

cb

Cv VESCRIFTIVIN OF PARAMETERS

Cu

cL IwPuUT

co CALLING SEQUE.CE .

(o)) 1 - INITIAL TIME

cL J = FINAL TIME

co ] - MINUTES

CcL S « SECONDS

LU

CcH wUTPUT

Cw CALL SEQUENCE

CcD KEMARKRS ANw RESTRICTIONS . .
cu SUDKOUT INES REQUIRED T

CD NONL _
cD
CD* & * * x & ¥ X &£ £ X % X & XA X X £ X X £ & F & & % %KX % %%
X=sJd=1
T S X/1024.
M = T/6U.
Y= M
S =T = Y*60,.
RETURN -
END
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SAP PROGRAM LISTING

SUBKOUTINE ISARLIUNIT1eIUNIT2¢NR2¢1C2¢DT1/NR1#NC1IKSR) .
X % % % € X ¥ & X & ¥ X ¥ ¥ ¥ X ¥ X ¥ %X X x & £ ¥ ¥ % ¥ & ¥ & ¥ ¥

PROLRAMMER AND JATE
RICHARD Co THOMAS
TRW SYSTEMLS

JUNE 1972

PURPUSLE

ACCEPTS THE USER SUPPLIED TEST SIGNAL FROM TAPEs» RESAM-
PLES IT AT A HIGHER DATA RATE ANG GENERATES AN OUTPUT
SIGNAL TAPE COMPATIBLE wITH SAP.

USAGE

CALL ISARCIUNIT1¢IUNIT2¢NR2¢NC2¢DT1¢NR1#NC1¢KSR¢BETA)

ULSCRIPTION OF PARAMETERS

InPUT

CALLING ScGUENCE

IuniTl

IUnNIT2

NR2

NC2

orl

NR1

NC1

ASR

BETA
COMMON

AR

Al

S

SX
TAPE

OUTPUT

CALL SEQUENCE

COMMON
CARD

1t 18 40

INPUT TAPE UNIT

OUTPUT TAPE UNIT

NUMBER OF ROWS IN OUTPUT ARRAY

NUMBER OF COLUMNS IN OUTPUT ARRAY

SAMPLING INTERVAL FOR INPUT DATA

NJMBER OF ROWS In INPUT ARRAY

NUMBER OF COLUMNS IN INPUT ARRAY

VEFINES SAMPLING RATE FOR RESAMPLED SIGNAL .
MOOULATION INDEX+ MULTIPLIES ENTIRE TEST SIGNAL

wORK AREA
#ORK AREA
INPUT BUFFER
InPUT BUFFER -
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SAP PROGRAM LISTING

CL TAPE

CL

ci SULKUUTINES REWUIRED
CL MAGTAP

co NONE
co
Cux % % %X %X & % % 2 £ % % ¥ ¥ ¥ X %X % % % ¥ 2 ¥ % & * ¥ & ¥ & % ¥ & % %
VIMENSIUN AL 256) rAlL 25060) v SL2048) »SXL 20438)
COMMUN/STORGE/ZARPALrSeSX
CALL MALTAPLK!HoNR1*S»IUNITL)
CALL wMAGTAPLK4eiNR1I»Se JUNITR2)
Kl =1
Ke = 2
e = &4
FLTRSR = Kor
. CALL MAGTAPUK1enwR19Se JUNITL)
3 (: U0 & [=SiiNR2
: ) AILI) = 0.0
§ S CONTInVE
- L SCi)
3 : Pe s2)
- 11
12
< Ji
¥ Je
TERM
: N=1
. 20 CONTInuE
ARL1Z2) = Pl + TeRM*FLOATIK=1)
I2 = 12 ¢+ 1
K=K+
IFLI2+LE«NR2) vV TU 40
CALL MAGTAPLKZ2/¢INR27AR» IUNITR)
CALL MAGTAPLK2/NR2'AI»IUNIT2)
le &1
ve = J2 + 1
IFLU2,LE«NC2) GO TO &u
CALL MAGTAPLK4¢R1vAR»IUNITL)
CALL MAGTAPLK4eNR1vAReJUNITR2)

- . —

NS

TR o ol oV

LP2-P1)/FLTKSR

4

4
>
o
3

8 RN, R <O
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KE TURIN
40 CONTINhUL
IFLKJLE«KSR) GO TO 20
n=1
11 =11 +1
IFL11.6TeMR1) GO TO 80
ol CONTINUE
Pl = P2
e = SLI1)
TERM = LP2=P1)/FLTKSR
00 Tu 2u .
80 CONTInuE
Ji S ul + )1
IFCJLeGToNC1l) ov TU 100
CALL MAGTAPLK1 wR1¢S»IUNIT1)
11 = 1

(j‘ G TO obu
J 100 CONTINUE

wkiTeLor2000) .

‘20060 FOURMATLES3H * = x NOT ENOUGH INPUT DATA TO GENERATE OQUTPUT %= = x)
STUP
END
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SAP PROGKAM LISTING

SUBKRUUTLINE wAvTAPL V) .
CU* x * & % x % % % % X % ¥ % % X %X ¥ ¥ % ¥ & ¥ % £ %k ¥ &k % & % %x % ¥ %

Cu
&) PROGRAMMER AND UATE
co RACHARU C+ THOMAS
Ccu TRw SYSTEMS
(o} JUNE 1972
< Cu
: cu PURPOSE =
. Cu MAGTAP IS A DUMMY ROUTINE THAT ALLOCATES CORE STORAGE FOR
| ch A CS=1 ASSEMBLY LANGUAGE RQUTINE NAMED MAGTAP. THE CS=1
Cu PROGKANM PEFORMS ALL TAPE OPERATIONS REQUIRED BY THE PRO-
' ™ s ; GRAMe FOR TAPE PARITY ERRORS THE MAGTAP ROUTINE ATTEMPTS
A cu RECOVERY A MAXIMUM OF TEN TIMES
3 cv FOR UNRECOVERABLE PARITY ERRORS:* FRAME COUNT ERRORS AND !
. cL TIMING ERRURS THE COMPUTER COMES TO A HALT WITH NO PRINT-
c ED ERROR mMESSAGES. THE OPERATOR IS ABLE TO DETERMINE THE
Cu NATURE OF THE ERROR BY INDICATOR LIGHTS ON THE TAPE DRIVE
()
CD USALE
[ co CALL MAGTAPLIOPT»NUM¢ ARRAY ¢ IUNT)
s co
e Cu DESCRIPTION OF PARAMETERS
CU .
o Cch INPUT .
: co CALLING SEGUENCE
Co I0PT = +t£Qel READ TAPE RECORD
co 10PT - +EQe¢2 WRITE TAPE RECORD
Cco ) 10PT = +E£Q@e3 BACKSPACE RECORD
CD 10PT = +EQ.&4 REWIND TAPE
CL I0PT = +EQ¢5 WRITE FILE MARK
cD 10PT = +EQe®6 SPACE FILE FORWARD
Co 10PT = +EQs7 SPACE FILE BACKWARD .
(o) NUM = NUMBER OF WORDS IN DATA RECORD
co ARRAY = DATA RECORD o
cL IUNT = TAPE UNIT
cD TAPE . e - . - .
CD
cb QUTPUT
(of0] TAPE
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cv
cL
cb
Cu
cD
co
Co

cL
co
Cux »

. x . e s .
EN '“~§h" . I TR
Sl ARG TR e

&

SAP PROGRAM LISTING

REMARKS ANU RESTRICTIONS
' WHEN TAPE OPERATION IS NEITHER A READ OR WRITE: NUM ANG
ARRAY ARE DUMMY PARAMETERS.
THIS ROUTINE ALLOCATES THE NECESSARY CORE REQUIRED FOR g
THE CS=1 PROGRAM wHICH MUST BE LOADED BY PAPER TAPE. SEE
PROGRAM OPERATING INSTRUCTIONS FOR CORRECT PROCEDURES. i
SUSROUTINES ReGUIRED
NONE

* F X X ¥ X £ %X ¥ X £ X ¥ ¥ X ¥ X kx ¥ % ¥ x ¥ x ¥ % %k x % Xx % x x|}
LIMENSION AL300) )

ALLl) = 1.0
RETURN
cNw
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SUBROUTINE TRFWLFREG» IOPT o NORDER¢FCEN/FCUT/RIPITMAGeFoNFeNSeTReTI
! 40 TPH)
; CO® % % % & % % % % & % & % ¥ & & %X &% & % & & ¥ ¥ % « & & & & ¥ ¥ & & %
) ch
cL PROGKRAMMER ANL LATL
cD RICHARD Ce« THOMAS
cu TRw SYSTEMS
T cu JUNE 1972
' Cu
Cv PURPOSE
¢D CALCULATES THE REAL AND IMAGINARY PARTS OF THE DESIRED
Cu TRANSFER FUNCTION
Cu
co USAGE
Cco CALL TKRFNLCFREG!IOPT/NORDER/FCEN'FCUT'RIP»TMAGIFoNFNSe
Co TReT1oTPH)
o ¢
: cD LESCRIPT10N OF PARAMETERS
" cD
: cD INPUT
cb CALLING SEWUENCE
- (o] FREQ = FREQ AT WHICH TRANSFER FCN IS TO BE EVALUATED
f cb 10PT = +EQ¢l SBUTTERWORTH FILTER
" cD = EQs2 CHEBYCHEVY
$ CD ’ ~ +EG¢3 INPUT DATA FILTER
q (o] NOROD = ORDER OF THE BUTTERWORTH OR CHEBYCHEV FILTER
i (o) FCEN = CENTER FREQUENCY FOR BUTTERWORTH OR CHEBYCHEV
. ch FCUT = CUTOFF FREQUENCY FOR BUTTERWORTH OR CHEBYCHEV
1 ~CbL RIP = RIPPLE FOR BUTTERWORTH FILTER
cD TMAG = MAGNITUDE OF INPUT FILTER TRANSFER FUNCTION
CcD F = FREQUENCYL IN HERTZ) AT WHICH MAGNITUDE AND PHASE
Ccu NF = DIMENSION OF TMAG*TPH AND F
CcD TPH = CORRESPONDING PHASEL IN RADIANS)
cD

CD‘****“****“‘.*“‘#“.‘.“**“*.*.
UIMENSION FL1) »TMAGL 1) o+ TPHL 1)
DIMENSION CLE06)vCCLO) .
LDATA th[I'd)OI'1'6)'J-106)/10060 00060004000:000, 0¢
11,414213%562¢1¢0¢10.000¢0004000.00
22¢002¢00014U00¢000,U20600¢

- - - e e ese Gummma o ou—- - P C e e ——— o e - -
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Ches
100

10

Coax
200

SAP PROGRAM LISTING

I2¢013125929+3.41421356212:613125929+11,000,00040
43¢23600797715.23600797715¢23606797713,23606797791.0¢0.0¢
938637033051 T7e464101615¢9.141620172¢7.464101615¢
©3+8063705305¢1.0/

IFLFREQ«LT+0.0) 60 TO 800

60 TO £L100+,200,300)¢ 10PT

sUTTERWURTH FILTER

COonT InuL

IRSw==]

IISw= 1}

FSAVE=1.0

1SW==1

CR=1.0

CI=0.0

FNORM= ABSLFREW=FCEN)/LFCUT=FCEN)

WO 1v IS1eNORDEK
FPROJ=FSAVE*FNQORM

X= CL1+NORDER)*FPROD
IFLI5W.LT+0) GO TO 3
CR=CR + IRSw=xX

LSw==}

IRSW==]RSW

60 TO 10

Ci= CI + lilsSw=X

ISw=1 :

11Sw==1]1SW

FSAVE = FPROD
USChxx2 + Clxx2

TR= CR/DL

T1==C1/0

RETUKRN

CHEBYSHEV FILTEK
CONTINUE

IFENS.6T+1) 60 TO 201
X=1.0/KIP e
SINHISALOGL X+SQRTC x*%2+1))
XORDER=NURDER
A=SINHI/XORUER
TEMPLSEXPLA)
TEMP2SEXPL=A)
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SAP PROGRAM LISTING

COSH=L TEMPL+TEMP2) /2.0
SINR=LTEMPl=TEMP2)/2.V
TANH=S [ /wH/COSH
i 201 CUNTUNUE
. o FNOKM= ABSLFREQ=FCEN)/CFCUT=FCEN)
P 60U TO L210220¢230022002500220) ¢+ NORDER
210 CCLL)=1.0/TANH
60 TO 269

220 CONTINULE
: wRiTelor2000) NCROER
1 2060 FORMATL1H1920X90HYUU ARE IN A HEAP OF TROUBLE» BOY. NORDER HAS ;EE

liv ALTERED B8Y PROGRAM TO AN INVALID VALUE(I12)

STob

230 CONTINUE
TeMP = TANH%®%3 + 3,0%TANH
. CCLL) = [(S«0xTANH®®*2 + 3.0)/TEMP

CCL2) S 8oiurTANH/TEMP
(:) CCLI) = 4oO/TEMP

60 TO ¢69

250 COnTINUE

TEMPL = TANH*0.309017.

TEMPL2 = TEmMPlx%2

TEMP2 = TANH#0.009017

TEMP22 = ThMP2*%2

TEMP3 = TEMP12 + 0.9045085 _
TE4P4 = TEMP22 + 043454915
. TEMP5 = TEMP3*TEMPY
CCL1) = 1.0/TANH + 2.0*TEMPL/TEMP3 + 2.0%TEMP2/TEMP4

CCL2) =C(2.0%TEMPL/TANH)/TEMPX + [2,0%TEMP2/TANH) /TEMP4 +
LLTEMP3 + TEMPY + TANH*%2)/TEMPS

CCLIIS1«0/L TANHXTEMP3) + 1.0/L TANH&TEMP4) + ECTANH + 2.0+TEMPL
1 + 2.0%TEMP2)/TEMPS)

CCL4) = C2.0#(TEMPL + TEMP2) + TANH)/LTANHXTEMPS)

CCLS) =  140/C TANH*TEMPS)

60 T0 209

269 CONTINUVE .

IRSW=~1 o :
{I15w= 1

FSAVE=1.0

1Sw==}

ce - — - -
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Cxax
S00

301

302

800

END

SAP PROGRAM LISTING

CR=1.0

Cl1=0.0

DO 271 I=1rNORDER

FPRCOSFSAVE®FNOKM

X=CCL1)*FPKOD

IFLISWLT.0) 60 TO 272

CK=CR + IRSwxXx

1Sw==1

IRSW==LRSK

60 TO 271

CISCI+])SwxX

ISn=1

115w==11Sw

FSAVE = FPROD

DSCR*%2 + CIx*2

Tk= CR/L

Ti==ClsuL

RETURN

INPUT DATA FILTER

COnT INVE

DO 3Vl N=NS»50 ‘

IFLFREQ.LTFIN+1)) 60 TO 30¢

CONT INUE

nWS=1

60 TO 300

NS=N

DFSLFREw = FCNS))/LFINS*1) = FLNS))
TMAGP=TMAGENS) + DF*L TMAGENS+1) = TMAGLNS))
TPHPSTPHLNS) + OF*LTPHINS*1) = TPHINS))
TRETMAGP*COSL TPHP)
TISTMAGP*SINL TPHP)
RETURN

nS=1

RETURN

END




3. PLOT GENERATION PROGRAM (PLTGEN)

3.1 MODULE/SUBROUTINE DESCRIPTIONS

The following 1ist describes all the PLTGEN program modules and
subroutines.

ANNQTE Scaling and labeling routine

COMAND Constructs all plotter commands

GRID Constructs plot grid

INITAL  Initializing routine

MAGTAP Tape operations routine

NUMBER 'Converts a floating point number to a Hollerith
string

PEN Pen select routine

PLOTER Draws plot lines

PLATPT Repositions plot pen

PLTGEN Main program for the plot software package

PRINT Converts a string of Hollerith characters into

the EAI plotter character set.

3.2 PLTGEN FLOW DIAGRAMS

The flow diagraias for PLTGEN showing both the main program and all
subroutines are shown in the following figures.
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FLOW FOR MAIN PROGRAM PLTGEN

SELECT PLOT PEN AND
INITIALIZE SCALE FACTORS

|

CONSTRUCT GRID

%

SCALE AND ANNOTATEJ

THE GRID

READ
SECOND
DATA RECORL
FROM TAPE
UNIT 2

NORMALIZE AND SCALE
AMPLITUDE DATA

!

PLOT SPECTRUM

1

TERMINATE PLOT BY WRITING AN -
END OF FILE ON THE PLOT TAPE (UNIT 1)
AND PRINTING "END OF PLOT" :

Figure 3-1. Flow for Main Program PLTGEN
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FLOW FOR S'JBROUTINE ANNOTE

ENTER WITH

ITITLE = PLOT TITLE PRINICD IN TITLE BOX

FSTART = STARTING FREQUENCY

DELTAF = DELTA FREQUENCY

FCENTR = CENTEt (CARRIER) FREQUENCY
ICF = CEN" . FREQUENCY FLAG

!

i

DETERMINE SCALED STARTING
FREQUENCY BY SUBTRACTING
CARRIER FREQUENCY FROM
STARTING FREQUENCY

!

CALCULATE NEW STARTING
FREQUENCY
IF ICF = 0

%

DETERMINE SCALE FACTOR BASED

ON MAXIMUM OF UPPER AND LOWER

FREQUENCY AND CONSTRUCT
APPROPRIATE X FREQUENCY LABEL

I

CALCULATE FPEQUENCY RANGE AND
DETERMINE S7’'? SIZE TO BE NEXT
LARGEST INTEGER, TENS INTEGER,
HUNDREDS INTEGER, ETC.

DETERMINE POSITION OF FIRST
TIC MARK AND FREQUENCY
NUMBER

DRAW MAJOR TIC MARKS ON X AXIS, EACH
MARK IS STEP SIZE APART WITH SHORT
TIC MARKS AT H/LF STEP SIZE

!

LABEL MAJOR TIC MARKS ulil

SCALED FREQUENCIES

Figure 3-2. Flow for Subroutiné ANNOTE
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PRINT X LABEL AT CENTER BOTTOM
OF PLOT AND Y LABEL AT CENTER LEFT

R

ANNOTATE THE Y AXIS WITH POWER |
IN GECIBELS BETWEEN 0.0 AND -70.0 |

1

PRINT TITLE, CENTER FREQUENCY,
AND DELTA FREQUENCY IN TITLE
BOX

O

PRINT STARTING FREQUENCY IN
TITLE BOX

RETURN

Figure 3-2. Flow for Subroutine ANNOTE (Continued)
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<:> FLOW FOR SUBROUTINE GRID

START

MOVE PEN TO STARTING POINT
AND PUT PEN IN DOWN POSITION

Y

DRAW LOWER X AXIS LINE

1

DRAW RIGHT Y AXIS WITH

: TIC MARKS

DRAW TITLT BOX IN
UPPER RIGHT CORNER

i

k| ( DRAW UPPER X AXIS LINE

!

DRAW LEFT Y AXIS WITH
3 TIC MARKS

| RETURN
}

p——

oo sen

A& Figure 3-3. Flow for Subroutine GRID
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FLOW FOR SUBROUTINE COMAND

ENTER WITH
IXCOM = X COMMAND CODE

IYCOM = Y COMMAND CODE
IXX = X NUMERICAL VALUE
IYY = Y NUMERICAL VALUE

!

DETERMINE SIGN OF X AND Y NUMERICAL

VALUES AND STORE APPROPRIATE SIGN CODE

I

ISOLATE EACH DIGIT OF X NUMERICAL
VALUE

CONSTRUCT X COMMAND WORDS

i

ISOLATE EACH DIGIT OF ¥ NUMERICAL

VALUE

CONSTRUCT Y COMMAND WORDS

‘.-'“ﬂ‘.iﬂi.ﬂﬂﬂﬂﬁﬂlﬂiﬂﬁiﬂﬁ!ﬁﬂﬂﬂﬁhﬁﬁﬁiﬂw&ﬂﬁﬁm&iﬁhﬁﬁhﬁﬂ&ﬁﬂﬁﬁmnaw&mxduﬂww&m;wﬁuﬁiﬁﬁéaﬁﬂﬁl‘
LN s o

RETURN ’

Figure 3-4. Flow for Subroutine COMAND
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FLOW FOR SUBROUTINE PLOTER

¢
4
4

ENTER WITH

NPTS = NUMBER OF POINTS IN
DATA ARRAY TO BE
PLOTTED

*

SELECT PLOTTER PEN
AND POSITION PEN IN
UP POSITION

CALL PLOTPT TO POSITION
PEN AT X VALUE ON X AXIS

]

CALL PEN TO PUT PEN
IN DOWN POSITION

i

CALL PLOTPT TO DRAW
VERTICAL LINE TO DATA(I)

!

CALL PEN TO PUT PEN
IN UP POSITION

J_

INCREMENT X VALUE

LAST
DATA(I)

NO

Figure 3-5. Flow for Subroutine PLOTER
3-7




e Py

- AR e T s

P N T o

L

7™

FLOW FOR SUBROUTINE NUMBER

ENTER WITH
XNUM = FLOATING POINT NUMBER TO BE
CONVERTED

: IFORM = 0 F7.1 FORMAT

1 E10.3 FORMAT

COORDINATE OF FIRST DIGIT
COORDINATE OF FIRST DIGIT

e

DETERMINE IF XNUM IS NEGATIVE
AND SET SIGN WORD

XX
YY

X
Y

SET POSITIVE EXPONENT SIGN
WORD AND CALCULATE EXPONENT
VALUE

SET NEGATIVE EXPONENT SIGN WORD
AND CALCULATE EXPONENT VALUE

Ia

ISOLATE DIGITS OF XNUM,
CONVERT TO HOLLERITH
CHARACTERS AND STORE
ONE CHARACTER/WORD

SET-1"> HOLLERITH STRING FOR NO IFORM = 0 YES SETUP HOLLERITH STRING FOR

F7 ~ rORMATTED NUMBER E10.3 FORMATTED NUMBER
CALL PRINT WITH CALL PRINT WITH
HOLLERITH STRING HOLLERITH STRING

RETURN

Figure 3-6. Flow for Subroutine NUMBER
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FLOW FOR SUBROUTINE PRINT

ENTER WITH

X

Y
ISTRNG
NUMBER
I0RIN
DEL

X COORDINATE OF STARTING POSITION

Y COORDINATE OF STARTING POSITION

CHARACTER STRING ARRAY 1 HOLLERITH CHARACTER/WORD
NUMBER OF CHARACTERS IN ISTRNG TO BE PLOTTED
ORINTATION O = VERTICAL LETTERS, 1 = HORIZONTAL LETTERS
DISTANCE BETWEEN CONSECUTIVE CHARACTERS

»{

EXAMINE A CHARACIER IN ISTRNG

YES
BLANK

NO

LOCATE EAI CHARACTER CODE
AND CALL COMAND WITH SELECT
CHARACTER COMMAND

1

CALL COMAND WITH PLOT
POSITION COMMAND

‘L.

INCREMENT CHARACTER
SPACER BY DEL

NO LAST

CHARACTER?

RETURN

Figure 3-7. Flow for Subroutine PRINT
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FLOW FOR SUBROUTINE PLOTPT

ENTER WITH

X = ABSISSA NUMERICAL VALUE
Y = ORDINATE NUMERICAL VALUE

1

SCALE AND INTEGERIZE
NUMERICAL VALUES

%

CALL COMAND WITH
PLOTPT COMMAND

RETURN

Figure 3-8. Flow for Subroutine PLOTPT
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FLOW FOR SUBROUTINE INITAL

ENTER WITH
IXSCAL = X SCALE FACTOR

IYSCAL = Y SCALE FACTOR

IXDOS = X DATA OFFSET FACTOR
IYDOS = Y DATA OFFSET FACTOR
IXBOS = X BOARD OFFSET FACTOR
IYBOS = Y BOARD OFFSET FACTCR

!

CALL COMAND WITH SCALE FACTOR
COMMAND

CALL COMAND WITH DATA
OFFSET COMMAND

%

CALL COMAND WITH BOARD
OFFSET COMMAND

RETURN

Figure 3-9. Flow for Subroutine INITAL
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<:> : : FLOW FOR SUBROUTINE PEN

ENTER WITH

ISLECT = 1 SELECT PLOT PEN
2 SELECT PRINTER
7 POSITION PEN UP
6 POSITION PEN DOWN

%

SELECT APPROPRIATE EAI 3440
PLOTTER COMMAND CODE FOR ISLECT

' | #

CALL COMAND WITH U -~ SELECT
OR PEN POSITION C.'..<iD CODE

RETURN

Figure 3-10. Flow for Subroutine PEN
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3.3 PLTGEN LISTINGS

This section presents a complete listing of the PLTGEN program.
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Cux x
cu
co
Cu
cD
Cuv
cL
Cu
WD)
b
cu
Cu
o)
(W)
Cu
cu
CL
cU
Cu
Ccuv
(@]
cu
Cu
co
C0
o]
Cu
Cu
Cv
LU
Cu
cu
CcD
Cv
Ccv
cu
cL
cL
(W)

MALINPROOKAM PLTOEIN

X % K % % X &k % ¥ & ¥ % %X %

PROGRAMME

PURPUSE

R Ainv UATLE
G HO’JSL‘.N
Thw SYSTEmMS
JUE 1972

i e e A

PLTOEN PKOGKRAM LISTING

Xt X & % & ¥ % % ¥ ¥ % % %X & ¥ & % %

1HE PL1GEI PROGRAM 1S DESIGHED TO READ A DATA TAPE
CONTALIvaNo SPECTRUM DATAr GENeRATED BY THE SAPDRI
PROGRAM. THE SPECTRUM DATA IS SCALED AND CCNVERTED INTO

FLUT COmMMANLS FOR ThE EAl PLOTTER.,

A MAGNETIC TAPE

CUNTALINING THE FORMATTED PLOT COMMANDS IS GENERATED.

VESCKIPT1O0N UF PARAMETEKS

LinPuUl

TAFE

OUTPUT
Cunim

CARV
PRiN

Tai'e

UNIT 2 CLiPUT DATA TAPE)

RECORL )

woRD 1

2

32

A3

34

35

36

(36 wORLS)
1PLPOS

- 31 ITITLE
DELTAF
FCENTR
FSTART
NPTS
IFC

RECURD ¢ L480 WORVDS)
WORD 1 = 480 DATA

Own

PLOT POSITION FLAG

TITLE [1 HOLLERITH CHAR./WORD)

DELTA FREQUENCY

CARRIEK FREGUENCY

STARTING FREQUENCY

NUMBER OF SPECTRUM POINTS
FLAG FOR CENTERING CARRIER

SPECTRUM VALUES C0.0 TO =70.0)

LABELED CUMMUN/A/ DATA [480) -

NONE
1

SPECTRUM VALUES

PRINTS vEnu OF PLOT» WHEN ALL CALCULATIONS ARE COMPLETE

UniT 1 LOVTPUT PLOT TAPE)

3-14
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PLTGEN PROGRAM LISTING

RECURD 1 CALL
wORD 1
BYTE

NEGND-
I B I B |

WOKD 2
wORL 3
BYTE

nEGN
1101800

REMARKS AND RESTRICTIONS
NONE

SUBROUTINES REQUIRED
ANNOTE
GRID
INITAL -
MAGTAP
PEN
PLOTER

RECORLUS CONTAIN 16 WORDS)

X COMMAND CODE
THOUSANDS DICIT
HUNDREDS "16IT
TENS DIGIT
UNITS DIGIT
BLANK

SIGN
NOT USED
BLANK
BLANK
BLANK
BLANK

Y COMMAND CODE
THOUSANDS DIGIT
HUNDREDS DJIGIT
TENS DIGIT
UNITS DIGIT
BLANK

SIGN
NOT USED
BLANK
BLANK
BLANK
- BLANK

316




ot

. «
e 7 e S Sy o e o 8 e o e et T A, ey M S

Co
Cu

| CU% % ®* %X & x X % % & % *x % % & % % x ¥ % % =

O OO0 (g N aXgl

o000

PLTGEN PROGRAM LISTING

PLOTPT

LIMENS1UW KECORLL 36) v NWORDC 2) » (TITLEL 30)
COMMON /A/  DATAL4v0)
DATA 1oLANK/SH /
1020

1151

1252

14z4

1525

1636

17=

136236

X9=9,999

RewINU TAPES = PLOT TAPE = UNIT 1+ DATA TAPE = UNIT 2

CALL MAGTAPLI4r12/0ATArI2)
KEAD 15T UATA RECORDL 36 wORDS) FROM UNIT 2
CALL MAGTAPLI1r436/RECORDYI2)

I15x=2222 -
I1SY=33533
ibA=0
L8Y=0
10X=u
10Y=0

IF IPLPOS = 0 UPPER PLOT
1 LOWER PLOT

1PLPOS=RECORDL 1)
IFLIPLPUSEQel) 1DY=9999

LO S5 =13V
ITITLEL L)SRECORULL L+1)

S CONTINUE

3-16
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PLTGEN PROGKAM LISTING
WELTAF=KECuURUL 22)
FCENTRERECUKRDL 33)
FSTART=KECORUL 34)
WP TS=KELORUL 35)
LFCERECURDL S0)
InITIALLZE PLOT ROUTINLS

CALL Peilll)
CALL INITALLISA+1ST2IOX2IDY»IBXe1BY)

CUNSTRUCT GRID
CALL GRIL
SCALEr LAbELe AKD ANNOTATE THE ORID
CALL AWHOTELITITLE'FSTARTeDELTAF 1FCENTRYIFC)
READ SPECIRUM DATA FROM UnIT 2

14802400
CALL MAGTAPLI1ri480rDATAsI2)

NURMAL1ZE AND SCALE DATA FOR PLOTTING
L0 1U (=1/NPTS

DATALI)=CCDATAL L) +704) /706 )%7.+41,
CONT INLL

PLOT SPECTRUM
CALL PLUTERLNPTS)

WRAP=UF PLOT BY POSITIOMING PEN AND REWINDING TAPES
CALL PEN C17) .
CALL PLOTPTL X99¢X9)

CALL MAGTAPLIS/12/0ATArIL)
CAiLL MAGTAPLI4r12+UATA»12)

3-17
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wRITELG6r2)

2 FORMATL12H END OF PLOT)
SToP
eND

PLTGEN PROGRAM LISTING
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CO* *
.
cv
cu_
cL
cD
L
Cu
Cu
cu
Cu
Cu
Cu
Co
Cu
Cb .
cO
CO
Cv
Cb
Ccu

__Cb
cb

QU

Cu
Cch
Co
CcD
Cco
Ccv
Co
cv
Ccu
o
Cu
CcL
Cu.
co

JUnE- 1972
 PURFUSE
SUBROUTINE ANNOTE 1S USED TO SCALE AND LABEL THE X AXIS
LASBEL THE Y AXISe¢ AND PUT THE DESIRED INPUT VARIABLES lN
TAE TLTLE bOXe
USAGE

_ WESCRIPTION OF PARAMETERS

I i

s devre L e T S e b i = -

PLTGEN PR{}GRAM LISTING

SUBROUTANE ANNOTEL LT1TLE+FSTART 1 DELTAF ¢FCENTRe ICF)
*#*****4**#**#tt*#tt*t****#**#t*#

FROGKAMMER AND DATE
Ge Le HOUSER
"TRW SYSTEMS

CALL ANNOTE CITITLE!FSTARTsDELTAF»FCENTR?ICF)

1nPUT
CALLING SEGQUENCE

ITITLE = TITLE OF PLOTy» TO BE PLACED ON THE TOP LINE IN

THE TITLE BOX. 30 CHARACTERS MAXIMUM,.
~ FSTART = STARTING FREQUENCY IN HZ.

DELTAF = DELTA FREQUENCY» INCREMENT BETWEEN CONSECUTIVE
FREQUENCY LINES IN HZe

FCLNTR - CENTER FREQUENCY OR CARRIER FREQUENCY IN HZ.

ICF - FLAG FOR DETERMINING IF CENTER FREQUENCY IS

CENTERED IN CENTER OF GRIDe LIFC = 0 = CENTERED) .JF¥

OUTPUT
NONE

REMARKS ANU RESTRICTIONS
ITITLE MUST BE AN ARRAY HAVING ONE HOLLERITH CHARACTER
_ PER wORDe THERE IS A MAXIMUM OF 30 CHARACTERS IN ITITLE.
§UBRUUT1NE5 REQUIRLD
PEN
PLOTPT
PRINT

3-19
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PLTGEN PROGRAM LISTING

-t NUMBER
(W V)
CuL me Thoy
"y Tk CENTER FREWUENCY BLlAS IS SUSTRACTED FROM THE STARTING
“u FREQUENCY TO OBTAIN THE ACTUAL PLOTTED STARTING FREQ.
Cu Tht MAXIMUM4 FREG. IS EXAMIMED AND A SCALE FACTOR IS
CiL UETERMINEUs THE POSITION AND VALUE OF THE FIRST TIC MARrK
- w0 I5 CALCULATED AND THE DISTANCE BETWEEN TIC MARKS IS
: Cu FUUNU. THE TIC MARKS ARE PLACED ON THE X AXIS. THE TIc &
ch MARKS ALONG THE X AND Y AXIS ARE THEN LABELED. THE TITLE 3
Cu AinD OTHER DESIRED PARAMETERS ARE PRINTED IN THE TITLE
cb BUX THE STARTING FRcL@. IS OMITTED FROM THE TITLE BOX
v wHell IFC = Q.
cuL
. UK % % % £ % ¥ % % * %X X % %k ¥ ¥ % Xk Kk ¥k ¥ k& %X & % % ¥ & ¥ & & k X ¥ #%
LIMENSION LABALSU) o LABYLI0) »ITITLEL30) o ITLEC30) » IFSTL30)» IDELFL 30)
C LDIMEHSION [HAERT2L4)
VIMENSION ICFTL30)
DATACIFSTLL) v [=1020)/5HS ? SHT » SHA ¢ SHR ' SHT ’
* 5Hl 1 HHN ' SHG ' SH » SHF * SHR ¢ SHE '
* SHG ¢t Sriu ¢ SHE 1 SHN ¢ SHC *SHY ' SH ’
1 * SH= /
VATALICFTLI) »I=1020)/5HC rSHA ¢ SHR t SHR 'SHI ’
* SHe - ? DR v S ' SHF » SHR ' SHE ¢t SHQ ’
* SHu rSHE ? SHN »SHC ' SHY 'Sh *SH ’
, * SH= /
i OATACIOELFL L) v IZ1+620)/5HD ¢ SHE ¢ SHL ¢t SHT ¢+ SHA ’
: * 5H ¢ SHF ' SHR » SHE ' SHQ * SHU + SHE ’
* SriN *on1C ' SHY ¢ SH ' 5H ' 5H ? 5H '
* S5H= /
UVATA LLABYLL)v1=1915)/5HP ? SHO + SHwW +t SHE ¢ SHR ’
* SHe ¢ SH ' SHD ¢ SHE ¢ SHC ’
»* SHI ¢+ SHB ¢ SHE s SHL * SHS / 3
DATA LLABXLL)I=1e11)/5HF » SHR ¢t SHE ' SHQ * SHU ’ i
- % SHE ¢ SHiIN » SHC » SHY »SHe¢ ’ .
* 5H / b |
DATA CIHERTZ2L1)2I=1v4)/5HK 1 HHM ? SHH ' SHZ /
UATA IBLANK/SH /
— INTEGER UP»DOWN
LELFSUELTAF

3-20
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10

30

FSTKZFSTART
FONTRSFLENTR
FCNT=FCiNTR

DETERMINE SCALED [BIASED) STaRTIMNG FrEQUENCY 43¢

SUBTRACTING OFF CARRIER FREWUENCY

FOTRTSFSTART = FCNTR
FCnTRSUWU
IFC=ICF
uP=7
vOal=6
vELX=+sU0bb6
10=u

1121

Ie=¢
114=i4
115=15
120=20
130=30

PLTGEN PROGRAM LISTING

CALCULATE STARTING FREQUEWCY IF IFC=0

IFLIFCetQe0) FSTRT=FCNTR=240.*DELF

CHOQSE SCALE FACTOR FOR FREQUENCY LABELS

FMAXZ460+ *DELF+FSTRT

FMAX=AMAXLL ABSL FMAX) » ABSLFSTRT))

IFLFMAX=LeE+4) 20020010
IFLFMAX=1.E+7) 30+30+40
CONTINUE

LABXL 12)=IHERTZC 3)
LABXL13)=IHERT2L &)
LABXL 14) S IBLANK
SCALE=1.E+00

60 TO 50

CONnTINUE
LABXL12)=IHERTZLY)
LABXL13)=IHERTZL 3)

3-21
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OO0

@u

S0

ol

70
T4

75
76

77
80

90

PLTGEN PKROGRAM LISTING

LABXLLI4)STHERTZL )
SCALESLE+0

60 TO 50U

CONTINUL
LABXL12)=IHERTZL2)
LALXL13)ZIHERTZL 3)
VABXL14) S IHERTLZE )
SCALE=Ll.ct0

CONT Livut

DETERMINE FREQUENCY RANGE AND STEP SI1ZE

FSTRTS=FSTRT/SCALE
vitbLFSSUELF/SCALE
FRANGE=480 «*pELFS
STEPSFRANGE/24 .
LFLSTEP=140) bUr60:70
CORT Inue

STEP=.5

L0 TO 1u0

CONT InVE

IFLSTEP=10¢) 740100077
CONT INUE

ISTEP=STEP
SSTLPZISTEP
ISTEPSISTEP+)
AFLSSTEP=STEP) 7607576
ASTEPZISTEP-1
STEP=1STEP

60 TO 100

CONT INUE

i=v

CUNTInUE

I=1+)

IREMSSTEP/10.%%x]
IFLIREM.LT«10) 6O TO 90
60 TO &V

COnT INUE

STEPSLIREM+1) *10*x]
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PLTGEN PROGRAM LISTING

DETERMINE POSITION OF FIRST TIC MARK AND FIRST FREQUENCY
NUMBER

100 IFIRST=FSTRTS/STEP
STAKTY=1.
STARTX==8.c22
KSTUP=7.777
UXZ003003338/vELFS
FIRST=1FIRST*STEP+STEP
FLRSTX=STARTX+ € IRST=FSTRTS) *DX
DELTAX=UX*STEP

PUT TIC MARKS UN X GRIL

Ti(=.00
TICYSSTARTY=-TIC
TICZ=STARTY=2.xTIC
CALL PEILUP)
CALL PLOTPTLSTARTXSTARTY)
CALL PENLDULWN)
CALL PLOTPTLSTARTX!TIC2)
CALL PENLUP)
FIRST2=FIRSTX=DELTAX/2¢
X=F1RSTX
X2=F IRSTZ -
110 CONTINLE
IFLX=XSTOP) 120012u9130
120 CONTINLE
CALL PLOTPTLX2¢STAKTY)
VALL PERCDOWN)
CALL PLOTPTLX2,71CY)
CALL PEiNtUP)
CALL PLOTPTLX*STARTY)
CALL PENLDOwN)
CALL PLOTPTLXrTIC2)
CALL PENLUP)
X=X+DELTAX
X2SX2+DELTAX
60 T0 110
130 COnNTINUE
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anon

OO0

140
145

150V

lo0

170

180

PLTGEN PROGRAM LISTING

LABEL TIC MARKS WITH SCALED FREQUENCIES

CALL PENCIRZ)

Y=eTH

A=STARTX=eco

CALL WUMBEKCFSTRTSeI0vXeY)
FRACT=.0001

X=FIRSTX=e2

COUNT=F IRST

CONTINUL

IFLX=XSTOP) 14501459170
CONT Lk

IFLSTEP=1.0) 160016U¢150
ICOUNTZCOUNT+FRACT

JFLICOUNT LT U) ICOUNT=COUNT=FRACT"

COUNT=ICOUNT

COnT INUE .

CALL NUMBERLCOUNT iU XeY)
X=X+uELTAX
COUNT=COUNT+STEP

G0 TO 140

PRINT X LABEL AT CENTER BOTToM OF PLOT

CONTINUE

0O 180 I=1+30
ITLECI)=ITITLECY)
CONTINUE

oDY=1,

X==e¢5

Y=ol

CALL PRINTUXeYeLASXeI140I19DELX)

X==9,200
Y=T745
VELY=,1

CALL PRINTCX2YoLABY»I15910¢DELY)
LABEL Y AXIS WITH DECIBEL SCALE VaLUES [0.0

3-24
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PLTGEN PROGRAM LISTING

Y=8el
X==9.00
AN=10,
DO 190 I=1r8
XNSXN=10,
CALL NUMBERLCXWNeIOeXrY)
Y=Y=DY
190 CONTINUL

PRINT TITLE» CENTER FREQer AND STARTING FREQ IN TITLE w©OX

oOo0Oc

XT=5.860

YT=9.333

CALL PRINILXTeYTe ITLE»1302I1¢DELX)
YT=YT=ed

CALL PRINTLXTeYTelUELFr120011¢DELXY
X=XT+21 ¢ 2DLLX

CALL NUMBERCOELF»IleXeYT)

YT=YT=ed .

CALL PRINTEXTeYTrICFT»I200110DELX)
CALL NUMBERLFCNT»11eXeYT) '

(s N ek gl

OMIT STARTING FREG IF IFC=0

IFCIFCJ.EQeU) GO TO 200
YTSYT=ed
« CALL PRINTLXT*YTeIFSTr1200I1»DELX)
CALL NUMBERLFSTR»ILeXeYT)
200 CONTINUE
KRETURN
END
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(V)
CL
U
oL
Cu
v
L.
{1V
Cu
Cu
wy;
AV
Cu

L

Cu
Cu
Ccb
¢D
Cu
CL
cL
Cv
Cv
v
Cu
v
Cu
Cy
cL
cu
Cu -
Cu
Cu
Cl=x =»
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PLTGEN PROGRAM LISTING

bbuh\)b]lNL \SRIU .
2 % % & X * £ £ ¥ %X % ¥ X ¥ ¥ X ¥ ¥ £ x X x ¥ %x % %x ¥ %k ¥ ¥ £ &% ¢«

FRULKAY. LR AU WAl
Ge Le NOUDLR
Tilw SISTEMS
JUINE "1972

PLURPUaL
THlS SUBRUJTINE IS USED Tu UKAW A RECTANGULAR BOX 25 1.
BY 7 Iive wilth TIC MARKS 1 INCH APART ALONG THE Y AXES.
A SMALL TiTie vOX IS ALSO DRAWN 1IN THE UPPER RIGHT
CuintRe  ThedSEt DIMENSIUNS ARE VALID ONLY wHEN USING A
1.0 TO 1o A SCALE FACTUR ANU A 1le¢ TO 1le Y SCALE FACTuh.

USACL.
CA_ okld

bekallPliuw OF PARAMETERS

InPUI
CALLIivL SEWUEINCE
WULIE

KEMARKS At RESTRICTIONS
NV

SUOKVUTINES RewulREV
Poi
PLOTPT

METHOL
THE ReCTANOGULAR BOX IS ORAWiN COUNTER CLOCKWISE STARTIne
In THE LOwtR LEFT CORNERe THE TIC MARKS AND TITLE 830X
ARE DRmwN AS THEY ARE ENCOUNHTERED.

£ % X ¥ ¥ X 5 %k ¥ X % % ¥ ¥ % % Xk x & K £ & & % ¥ ¥ ¥ ¥ ¥ % & x &
dTeobr UPDOWN

10=0

11=)
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PLTOGEN PROGKRAM LISTING

le=c

vvalv=o

=7

11C=e1

S TARTX==8.055
STAKTYZ=1.

CALL ik UP)
CALL PLOTPTLSTARKTX e HTARTY)
VALl PelEDOwWN)
A=OHTARTA+40330
ULL] A=le.

URAw LOwehr X AXIS LINE

vO lu I=1rlsy

CALL PLOTPILXeSTARITY)
IFLlebwed8) GO TO LU
IFUlebuwel?) UELTAS.3333
A=ATUELTA

Loist Inde

URA# RIGHT Y AXIS wlTH TIC 4ARKS

TICX=SX+11¢C

1=5TARTY

VO U 1=117

Y=Y+,

CALL PLOTPTLAXrY)
IFLIseWe7) 6O TO 2V
CALL PLOTPTLTICAYY)
CALL PLVTPILXrY)
COnl e

DRAw TITLe 80X IN UPPER RIGHT CORNER

YbUXZ=Y+4ie5

CALL PLUTPTLXr 1H0X)
AbUXSX

LO Ju L=1lre
ADVASRXDUK=] 2
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ccc

COc

40

1)

PLTGEN PROGRAM LISTING

CALt PLUTPTIL XoOAr YuUX)
LT Ikue

vallbl PLUTPIL ABUX? Y)
LALL PeistUrP)

CALL PLOTPTILX?Y)

LALL PENLDOWN)

UKAW UPPEK X AXIS

TaCYSY+TIL

ASA= 3003

vbELTA=L.

vU 4U i=10l8

CALL PLUTPTLXY)
1FLlecwelB) GO 10 &0
IFL1sEwel?) DELTAZ 35333
A=A~UELTA

CUT INUE

URAW LEFT Y AXIS wITH TIC MARKS

TIcx=Xx~11C

LU S0 [=1¢7

Y=Y=1l,

CALL PLOTPILXeY)
IFL1eEwe?) 00O TO 50
CALL PLOTPTLTICXeY)
CALL PLUTPTLArY)
conT it

RETURI
END
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Cux x
Cu
Ci
Cu
b
Lu
v
Cu
(W]
(V)
oy
Cu
cu
Cu
Cu
Cu
L
CL
(W)
c
v
(W 9]
Cu
Cu
CL
Cco |
cu
Cu
CcL
b
Cu
cu
co
AV
cu
Cu
ch
co
cO

o i st

T T —

PLTGEN PROGKAM LISTING

SULRUUITINE COMAIND L oaXCOMrIYCOMe IAXe IYY)
X X £ X %X X %k £ X & K &£ X X % & & & %k % & X X % % & & X ¥ k x 4 %

FROGRAMMER ANU UATL

PUKRPOSE

USALL

Ge Le HOUSER
Thw SYSTEMS
JUunt 1972

TO CUNSTRUCT Al WRITE ON MAGNETIC TAPE» ALL EAI PLOTTER
COMMAINLS »

CALL CUMAIWD LIXCOmrIYCOMPIXXe1YY)

LESCKIP, 10w OF PARAMETEKRS

1nPUT

CALLIND SEGUENCE

IxCOM -~ X COMMAND CODE
iycom = Y COMMAND CODE
Ixx = X WUMERICAL VALUE TO BE PLOTTED.
Iy = Y NUMERICAL VALUE TO BE PLOTTED.

VUTPULT-

TAPE

MAGNETIC TAPE UNIT 1 [SEE REMARKS BELOW)

KEMAKKS AND KESTRICTION

THE UNIVAC 123U COMPUTER wORD CONSISTS OF S» SIX 29T
BYTES. EACH DECIMAL VIGIT CCHARACTER) IS REPRESENTED oY
ONE BYTE. THE FURTRAN MAGTAP ROUTINE MUST WRITE TEW
BYTES FOR EACH 5 BYTE FORTRAN WORD SPECIFIED. THE FIRST
S pYTES CONTAIN THE COMPUTER WORD SPECIFIED AND THE
SECOND 5 BYTES ARE ALWAYS BLANK.

THE EAl PLOTTER CAN BE MANVUALLY SET TO READ RECORDS ANnu
wOKy SIZES OF VARIQUS LENGTHS. EACH PLOT COMMAND MUST

HOWEVER CunTAIN 6 BYTES OF INFORMATION. THE PLOT CONSOLE

IS THEREFORE SET TO READ A 6 WORD RECORDe CONSISTING OF

3-29
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U
L
Cu
b
Cu
CcL
CL
cu
Cb
"y
(")
cu
b
cv
“u
Cu
(v
U
cL
Ch
Cu
b
(o)
Cu
Cu
(WY}
cu
co

Cox =

SUphuUl I

mE 1hOU

THE X PLO1 COMMAND IS FORMED IN IwORDL1) AND IWORDL2).

x ¥ ¥ % %X
VIMENSIUN
11=1
12=2
16=b
LXSi0hay
lYslon=u
IX=1XX
LYSLYY
IACSiXCUR
LYCSIYCumM

iR AT s B b i

PLTGEN PROGKAM LISTING

le BYTe LUHARACTTR) WORDS. THE FIRST 12 CHARACTER WORU %
Io Trik X CUMMAND WORD ANU THE SIXTH WORD IS THE Y COMMAWL 4
WUKU -

BUIH Tht & AND Y COMMAND wORGS ON THE PLOT TAPE HAVE THE
Save 5TRUCTURE WHICH IS AS FOLLOWSO THE X COMMAND IS THE
FLlicsT bYTee THE SECONU TriROUGH THE FIFTH BYTES ARE THt :
THOUSANDTARS» HUNDREGTHSe TENTHS» AND UNITS POSITIONS OF
THe VALUE TO BE PLOTTED. THE SIXTH THROUGH THE TENTH
bYILS AKE NOT USEDs THE ELEVENTH BYTE IS THE SIGN AND
Tt TweLVIH BYTE 1S IOT USEU.

THE InwUKU ARRAY 15 CONSTRUCTED IN THIS ROUTINE. IT IS

STRUCfUREU 10 SATISFY THE ABOVE REQUIREMENTS: KEEPING I
MiND THAT THE MAGTAP ROUTINE WRITES A BLANK WORD AF [ER |
EACH 5 CHaKACTER wORU SPECIFIED TO BE WRITTEN ON THE MAG. §
TaAPE. :

£ES Reauincu
MAGTHP

THe X COMMAWD CODE ANL NUMERICAL VALUE ARE DETERMINED inD 8
1a0RUL7) ANU_TaORDLS) CUNTAIN THE PROPERLY FORMATTED

Y COMMAND. THE & WORD RECORD IS THEN WRITTEN ON TAPE
UNIT 1. TAPE UNIT 1 THEN ACTUALLY CONTAINS A 16 WORD
KECORU» LUE TO THE INTELACED BLANK WORDSe [SEE REMARKS)

L N B B B AR AR A AN IR I N IR BT BE BN B BN AR BN BE B K BE
1nOKuL 8) » ICHARLS)
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G, WASIEE 5 25 o T 6 1S e N st LMl il g

DE1ERMINE SIGN OF X AND Y NUMERICAL VALUES AND SET SIGN
nORDS

(ol o' ol o}

< - IR e, N ETIRAE

IFLLIXeL1e0) IX316I:=40
IFLCIYLLTWU) LYSIGI=4U
IA=lapst la)
LY=LlAbSLLY)
LO lU [=1r1)
AWURDL )=

10 CONT liwuk

LVALD X CumMAND COLE

[l o N of

1CHARC L) =1AC

1S50LATE EACH DIGIT OF X wWUMERICAL VALUE

oOcCo

LO 2V 1=1rk
h=b=1]
1TeEmP=1IX/10
1CCARLAISIA=ITENMP®LY
LASITEMP

20 CONTINUL

c
c BUILD X CUMMAND WORDS
c
. iWORIL 1)SICHARL 1) #2*#24+ICHARL 2) #2#% 18+ 1CHARL 3) #2¢%12+
. ICHARL 4 ) #2% 26+ ICHARLS)
LAOKGL 2) SIASIGN* 2%+ 24
C
c LUAD Y COMMAND COLE
¢
ACHARL1)SIYC
¢
- c 1SOLATE EACH DIGIT OF Y NUMERICAL VALUE
C . .
00 30 i=lee
Ks6=1
i 1TEMP=IY/V

3-
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PLTGEN PROGRAM LISTING
ICHARCANISI Y =1 T wP*ly
IY=ITEMP
3u COnT LUt

BUILL Y CuidMmAND WORDS

(ol al o

INVURUL 7121 CHARE 3 ) #2% %24+ ICHARL 2) *2 %1 8+ ICHARL 3) #2%x1 2+
* 1CHAKL 4} x2%xx6+ [CHARL 5)
IWwORDL ) SLIYSiu*2%x2Y
WhITE EIGHT FORTRAN WORDS ON UNIT 1 LSEE REMARKS ABOVE)

CALL MAGTAPLIcri&e IWORDPI1)

(g} OO0

& TUKN
i
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PLTGEN PROGRAM LISTING

SLBRVUTINE PLOTER CNPTS) .
CO* * % % & % % % & & * & % & ¥ % % & % % & x % % % * & % % & % % X % #
CuL
Cu PROORAMMER AND ULATE

cu 6. Le¢ HOUSER

(o 7] TRw SYSTEWS

cD JUik 1972

cu

cu PUKRPOSE

co SUBROUTINe PLOTER IS USED TO DRAwW STRAIGHT LINES FROM A
(¥ BASE PUSITION TO EACH SCALED Y VALUE IN THE INPUT DATA
CU ARRAY .

Cco

cD USALE

Cu CaLL PLOTER LNPTS)

Cb

Ccu LESCRIPTION OF PARAMETERS

Co

CD InPUT

Cu CALLING SEQUENCE

cu NPTS ~ NUMBER OF DATA POINTS CSTRAIGHT LINES) T0 BE
(V] PLOTTED

Cu

cD CUKMMON

Co COMMOIN /A/ ODATALHB0) - ARRAY OF Y DATA POINTS

(o) TO BE PLOTTED.

CcD

CD OUTHUTY

Cu NONE )

Cu

CD REMARKS AND RESTRICTIONS

VI DATA POINTS IN DATA ARRAY MUST HAVE VALUE BETWEEN

CoU 1« AND 8¢ NO ERROR MESSAGE IS GIVEN.

CD

co SUBKOUTINES REGUIRED

Cu Pein

cu PLOTPT _

Co

(o1)] ME.THOD , -

Co EACH DATA VALUE IS COMPARED TO THE BASE POSITION: IF IT

- - . r——
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PLTGEN PROGRAM LISTING

35 EwUnLe THE X POSITION COUNTEK IS INCREMENTEDs IF THe
VALUE IS OREATER! A LINE IS DRAWN FROM THE BASE POSITION
T® THo Y UATA VALUE» AND THEN THE POSITION COUNTER IS
INCREMENTEU .

CU* * * % % # % & % = % % % % % % %X & % & % % % % X % ¥ & * % % *x * * *

(sXeXse!

OO

OO0 (2R eX o

COMMUN/ K/ DATAL480)
1NTEGER UPeDOWN
WPT=WPTS

11=1

UOnwh=b

ubk=7

UATA POSNT VALUES MUST BE BETWEEN 1. AND 8.

YBLAS=1.0
ASTART=-Hek22
LX=eU333

SELECT PEn 1¢ PLACE PEN IN UP POSITION

CALL PENCER)
CALL PENkUP)

MUYE PEN TO START POSITIOW
CALL PLGTP¥ ASTART»YBIAS)
- EXMMINE AND PLOT EACH INPUT POINT

X=XSTART
GO 50 I=1aPY
Y=UATAL LD
IFLY=YRIASY SUr30020
20 COnNTINnVE
CALL PLOTPW K+ YDIAS)
CALL PEWREDOBN) o
CALL PLOTPECX'Y)
CALL PEiNCUP)
30 CONTINVE

 lniiin®, " ) ol

AF o e Bec¥ iy




a7 e b v —

R e R )

X=X+Ux
SU COnTINUE

C
C PLACE
C

CALL PEHLUP)

KETURN

tND

PLTGEN PROGRAM LISTING

FEN IN UP POSITION AND RETURN
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SUbKOUT L

PLTGEN PROGRAM LISTING

E NUMSERL XNUM? LFORM XX YY)

CL* % % % % %x % X % % % % & & % % % & X & % % * & & % ¥ % & % % & % & *

CcD
Cu
Cci
cu
oy
Cu
co
Cu
co
cuL
cD
(W5
cD
Cu
Cv
Cu
ch
co
coD
cD
Cu
co

PROOGRAMME

PUKPUSE

USAGL
LESCRIPTI

InNPUT
CaLL

OUTPUT

REMARKS A

SUBROUTIN

METHUL

R AND LATE
Ge Le HOUSER
TRW SYSTEMS
JURE 1972

SUBROUT I NUMBER CONVERTS A FLOATING POINT NUMBER INTO

A FORMATTELU HOLLERITH STRING, AVAILABLE SPECIFIED FORMATS
ARE F7+1 AND E1043.

CALL NuMBER [ Xi«UMs IFORM¢ XXr YY)

OiN OF PARAMETERS

ING SEWUENCE
XNUM = FLOATING POINT NUMBER TO BE CONVERTED

IFORM = FORMAT SELECTOR 0 = F7.1¢r 1 = E10.3
X = X COORDINATE OF FIRST DIGIT

Y = Y COORDINATE OF FIRST DIGIT

NONE

NU RESTRICTIONS .
SUBROUTINE NUMBER DOES NOT CHECK FOR¢ OR PROTECT AGAINST
THE INPUT WUMBER EXCEEDING THE SPECIFIED FORMAT LIMITS.

ES REQUIRED
PRINT

THE Si6N AND EXPONENTIAL MAGNITUDE OF THE INPUT nUMBER
1S DETERMINED. EACH DIGIT OF THE NUMBER IS THEN ISOLATED
AND CONVERTED TO HOLLERITH DATA. THE PROPERLY FORMATTED
NUMBER CONVERTED TO A HOLLERITH STRING IS THEN SENT TO

- - - ——
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prrvt e

Cu
(o)

CU% % % % % % % X %x % ¥ » % %X & % X % % % % % % % & % ¥ % % ¥ % % % % *
VINMENSION  ICODEL14)ICHARL10) v IFIELDLBO)

OO0

OO0 0

1
50

ol

PLTGEN PROGRAM LISTING

SUBKOUTINE PRINT.

UATA L1CODELI) »1=1014)/5H0

% 1S5HS *tbHo ' SHT ¢ SH8
* S5HE /

LATA [bLANK/SH /
i0=u

i1=1

12=2

17=7

I110=14

1=0

NPORLR=U
sPORCR=U
UELX=.0066

XSKX

Y=YY

LO0KIN=1
IFRMATS1IFORM
XN=XNUM

vo 5 K=1,80
IFIELDOK) = 18LANK
CONTINUE

DETERMINE IF NUMBER IS NEGATIVE AND SET SIGN WORD

1S=18LANK

IFCXin=0e0) 300100¢50
CONTINUE
15=1C0oLEL 12)
CONTIivwk

XN=ABSL XIN)

DETERMINE IF NUMBER HAS A NEGATIVE EXPONENT AND SET

EXPONENT S16n wWORD

IFLXN=140) 60080080
CONTINVE

— . i S -
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C.C.O

(gXaN ol o]

o0 6

(aN oK g

7
i

ob

v

14

o>

90

v

110

PLTGEN PROGRAM LISTING
1SP=)Cuutl ie)
CALCULATE EXPONENT IF 1T 1S NEGATIVE

=1+l

APUBER=10¢*%x]
POWER=1 « /XPUWER
IFLANT1E=20=PUGER) 65¢70¢70
CONT INUL

IPUnER=1

NPOWER=LPOWER*Y

60 TO 100

ST POS1TaveE EXPONENT SIGN WORD Ao DETERMINE EXPONENT
VALUE

CONT Inut

1SP=lcunel ll)

1=1+1

POWERTLIU o %%]

LFLANTL ¢E=0=POUWER) 9085085
CONT INUE

IPOwWER=1=1

WPOURER=4=IPUWER

CONT InVE -

AR=RINRLO o FXNPOWER+1E~3

ISOLATE DIGITS OF NUMBER BEING CONVERTED

w0 110 J=lrS
K=o=J
1TEMP=IX/10
N=IX=ITEMP®1ly+l
1CHARLCKI=ICODELN)
IXS1TEMP

conT InuE

IF F7.1 FORMAT GO TO 120

IFLIFRMATEG.0) GO TO 120
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120

130

140

150

PLTGEN PROGRAM LISTING i

SET UP HOLLERITH STRING FOR E10.3 FORMATTED NUMBER

ITEMP=1POWER/ LU
N=IPOWEKR=1TEMP%10+1
LCHARL ) =ICODEL W)
IX=ITemP
ITeMP=IX/1u
WElX=ITEMP*10+1
SCHARL ) =ICODEL W)
IFIELDLL)=1S
JFIELDLZ)=1CHARLY)
IFlecul 3)=iCubELLS)
IF1ELULL4)=1ICHARL2)
IFLELOULS)=LLHARL )
IFlEcul ©) = ICHARL 4) : .
IFIELDL7)=1ICowEL Ls) i
IF1ELLLB)=LSP

IFIELUL9)=LCHARL D)
IFIELLL10G)=ICHAKRL )

CALL PRINTUXeYoIFIELUSILO0PIORINYDELX)

KRETURN
SET UP MHOLLERITH STRING FOR F7+.1 FORMATTED NUMBER
CONTINUE
1ST1=4=]1POKER
v=0
WO 160 I=1e7 )
IFLI=IST)160,130G140
CONTINUE
IFIELDCL)=1S
60 TO 160
CONTINUL
IFCleNEeB) GO TO 15v
IFIELDLO)=ICODEL 1Y)
60 70 100 _
CONTINUE
Jeutl

IFIELDC 1)=ICHARLY)
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40U CONTINUE
CALL PRINTLXeYeIFIELD»I79IORINeDELX)

RE TUKRN
EhD
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Lx X
(W
[y
(WY}
w
(WY
(YY)
Cu
v
Cu
Cu
L
Cu
v
o
Cb
Cu
CU
Cv
cb
co
Cco
cD
CD
Cu
Cu
cl
cL
Cu
Cu

cb
Cu
ch
CD
(oY)
Cu
CLx »

PLTGEN PXOGRAM LISTING

SULKOUTINE PLOTFT LXeY)
A % & X X X % K K X % %k X %X % %X K X ¥k ¥ X &k %k x ¥ % & & % &k %k % ¥

PRUOKAMMER AND UATE
Ge Le HOUSER
TRW SYSTEMS

JUNE 1972

PURPUSE
SUBRUUTINE PLOTPT IS USED TO GIVE THE PEN A COMMAND TO
MUVE FROM ITS PRESENT POSITION TO A NEW POSITION L[XeY).
THE Ptiv MAY BE IN £ITHER THE UP OR DOWN POSITION.

USAGE

CaLL PLOTFT [XrY)

LESCRIPTION uF PARAMETEKS

1npPUY
CALLING SEQUENCE
X = ABSISSA VALUE BETWEEN =9,999 AND +9,999
Y = ORJUINATE VALUE BETWEEN =9.,999 AND +9.999
CUTPUT
NOIE

REMARKS AND RESTRICTIONS
IF THE X OR Y VALUES EXCEED THE ABOVE LIMITATIONS THE
PLOTTER wlLL RETURN TO THE CENTER OF THE PLOT BOARD AND
CONTINUE PLOTTING.

SUsROQUTINES REQUIRED
COMAND

mMETHOD

COMAND + i . '

X % X % % X K X X X 8 XX XK K E XX E K XX EX XK X E K ¥ S
11=1

3-41

THi. X AND Y COORDINATES ARE SCALED AND SENT TO SUBROUTINE &
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PLTGEN PROGKAM LISTING
XA=X
YY=Y
LREXX*1000,.
LYSYY®LU0U,

CALL COMANUL 119 ilelXelY)
KL VUK
L
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FLTGEN PROGIKAM LISTING

SULRUUTINE INLTAL LIASCALIYSCAL»IXDOSIYDOS IXBOSYIYBOS)
Chx % % % x % % % &£ % % % & & ¥ & % ¥ % % & % ¥ & ¥ ¥ % & %X % ¥ % & % %
()
cL PROGRAMMER ANU DATE

(WT) Ge Le RHUUSER

Cu Trw SYSTEMS

Ccu Julie 1932

cu

Cu PURPOSL

Wy THE PURPOSt. OF SUBROUTINE INITAL IS TO INITTALIZE
cu THE PLOT PROGRAM BY SETTING UP SCALE FACTORS: “0OARD
L OFFSETr AnL DATA OFFSET COMMANDS.

Cu

CcL USAbL

Cu CALL 1nITAL CIXSCALPIYSCALrIXDOSeIYDOS:IXB80S»1YBOS)
co

Cu UESCRIPTION OF PARAMETERS

Co

C InPUIL

Co CALLING SEGUENCE

cD IASCAL = X SCALE FACTOR (3333 IS NOMINAL ONE TO ONE
Cu CURRESPONDENCE)

Cu IYSCAL = Y SCALE FACTOR [SAME AS ABOVE)

CU IxD0S = X DATA OFFSET C£0000 15 NO OFFSET)

(") 1YWOS = Y DATA OFFSET C0000 IS NO OFFSET)

Cuv IAg0S = X BOARD OFFSET L[SAME AS ABOVE)

Cv IYe0S = Y BOARD OFFSET [SAME AS ABOVE)

(o)

cb

co QUTPUT

Cv NONE

CcL

(ov] REMARKS ANV RESTRICTIONS

cU NOINE

Ccy

Cuv SUBROUUTINES REQUIRED

Cuv CUMAND

cu

Co METHOD

cuv THE SCALE FACTORS» BOARD OFFSET»AND DATA OFFSET

{
[
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SRR S 4

CUMMANNDS ARE FORMATTED AND SENT TO SUBROUTINE COMANOD.

CO% * = % % % % % % & % % % %X & & & % & & ¥ &£ % x % & & % & & % % &« & %

[aXeX gl [ ol o o

(aN o g

VIMENSTON nWWOkul 2)
IXS=L1ASCAL
LYS=[YSLAL
IXD=1x00S
1Yu=lYuus
IXp=iXbuS
LYB=1YpUS

41=1

12=2

4=y

SET UP SCALE FACTOR

aSu=2
CALL COMANUL ISCrISCrIXSeIYS)

SET UP DATA OFFSET

100C=3
CALL CUmMANUL IDOC»1LOC IXDP1YD)

SET UP BOARD OFFSET

iBoC=4
CALL COMANUL IBOC»IBOC»IXB21YB)

RETURN
(A LTV)
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vL

o

Cu

U

U

(47

Cu

LU

o

Cu

v

o

Cu

(W 9]

Cu

Cu

Cu

Cu

L

U

= Cu

(99
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Cu
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PLTGEN PROGRAM LISTING

SUBRUUTaE PETCISLECT)

X X X & % ¥ kK X X & kX & ¥ & X X K X £ £ X & % % K &k ¥ % ¥ X & % &

FPRUORAMMEK AL DATL
Ge Lo HOUSER
Tiew SYSTEmMD

Jut 1972
PURPUSL
SULROUTINE PEN IS USED TO SELECT EIVHER THE PLOT PEN OR
THE PRINTERe AND TO GIVE PEN UP OR PEN DOWN COMMANDS.
USALLE

CALL PcN LISLECT)
LESCRIPTIOW uF PARAMETERS

InPUT
CALLING StauelCe
ISLECT = 1 PEN 1 LPLOTTER)
2 PEN 2 CPRINTER)
6 PEN DUaN
7 PEN UP

ouTPLT
NOUNE

REMARKS AND RESTRICTIONS
NONE

SUsROUTINES REQUIREOD
COMAND

mbk Thou

Pcn UP OR PEN DOWN CODE

3-45

ISLECT 1S CHECKED TO DETERMINE IF JE REQUEST IS A SELECTRS
Pen OR PRinNTER COMMANDs» THE APPROPRIATE CODE IS SENT

P e S VO S A W Yor

o e 1 KA YR e MRS R M 3%

v

TO SUSROUTINE COMANDy» ISLECT = 0 OR 7 AUTOMATICALLY GIVESg



* ey

Cu* * % % % % %X % ¥ £ X %X ¥ ¥ ¥ X % % & & ¥ ¥ % k¥ % & ¥ ¥ X %x ¥ *x % &

(aN X o]

() (g} (s N ol o

PLTGEN PROGRAM LISTING

1S=ISLECT
Ix=0
1Y=1s

1S = L+ SELECT PEN 1 WITH CODE 11
IFL1S5¢Euwel) 1Y=11

I> = 2¢ SCLECT PRINTER wlTH CODE 12
IFLloetwe2) 1YZ12
CALL COMANLLIXeIYr1XeIX)

K. TURN
Ehi

¥
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Cux »
(V)
Cb
cu
Cu
Cu
v
cb
co
CU
co
cu
cL
Cu
Cu
Cu
L
cu
Cco
Cu
CU
Cu
cv
cv
Cv
Cv-
co
cv
cb
CL
Ccu
Ccu

Cch
U
Co
cu
()

SUbKOU T LN
* k ¥ % X

PROGKAMME

PURFOUSC

USAGc

vESCRIPTI

InPUY
CALL

e e e o e s =+ e e e o e ana R B

PLTGEIN PROGRAM LISTING

E PRINILX» Yo ISTRNGeNUMBER» IORIN'DEL)
4 % x %X % ¥ % ¥ kx %X % % % Xk % ¥ %X ¥ ¥ ¥ %X % X ¥ %X %k Xk X

R Aanu UATL
Ge Lo HOUSER
TRw SYSTEMS
JUNE 1972

SUSROUTINE PRINT IS USED TO CONVERT A STRING OF HOLLERLTH
CHARACTERS INTO THE EAT PLOTTER CHARACTER SET. THE
CunveERTED CHARACTERS ARE THEMN SENT TO SUBROUTINE COMAND
TU pE FORMEU INTO PLOT COwMMANDS.

CALL PRINT CXeYr ISTRNGeNUMBER» IORIN/DEL)
OnN OF PARAMETERS
ING SEQUENCE

X = X COORDINATE VALUEes STARTING POSITION BETWEEN
’9.99? AND +90999

Af = Y COORDINATE VALUEr STARTING POSITION BETWEEN

VUTPUT

REMARKS A

=3.999 AND +9.999

ISTRNG = ARRAY CONTAINING CHARACTER STRING
NUMBER = NUMBER OF CHARACTER'> IN CHARACTER STRING
IORIN = OURINTATION OF CHARACTERS 0 = VERTICAL.

1 = HORIZONTAL
DEL = ULSTANCE BETWEEN CHARACTERS IN INCHES

MNONE
W RESTRICTIONS

THE MAXIMUM NUMBER OF CHARACTERS TO BE CONVERTED IN ONE
STRING IS 80.

THE CHARACTER STRING MUST BE CONTAINED IN AN ARRAY HAV1AG!

OnE CHARACTER PER WORD
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” SUuKOUT INES REQUIRCUL

< . CUMAND

\—~ we THUL . ) . . . B

Vo EACH CHARACTER IN THE STRING IS COMPARED WITH EACH

.4 o CHARACTER IN THE EAI CHARACTER SETe W®WHEN A MATCH IS ™.OE
CL THE COUE 1S SENT TO SUBROUTINE COMAND. THE SPACING

e . VARIASBLE 1S INCREMENTED AWD THE NEXT CHARACTER IN THE
. SIRINe IS PROCESSED.

wbl
A A K K K % K K % % ® % & % kK % k ¥ %k k ¥ % ¥ ¥ X Kk X & & X & % % & %
LIMENSION ISTRHGLBU) » ICHARL45) v ICODEL4S) r LABELL 8O)

Enal CHARACTER TABLE

UATA LICHARCI) v 1S1044)/5H0 *SH1 'SHZ2 _ »SH3 » SHY4

5HS 'bro ' SH7 * 5148 ¢ SHO » SHA » SHB

S5HC » SHD ? SHE » SHF ' SHG » SHH 1 SHI

5HJ t HHK ¢t SHL » SHM t SHN ' SHO ¢ SHP

SHU ? HHR ? HHS ¢ SHT » SHU ¢ SHV + SHW

SHX r OHY ' SHZ +SH= ' SH+ o SHC ¢ S5H)

SH= » OH* 'SHe  +5He / L
VATA CICODELI)r1S1r44)/ 460 10 20 30 49 D¢ 6 Tr10011¢161¢62¢163
% 1640651669207 0707104142430 84045¢460U47950051022123024025126
] 027'30g31040'b0034'74013954033073/

L 2K K B BE IR 4
® w ® ®» % w

DATA IBLANK/S5H /
NUM=NUMBER
1D=10RI1iv
DELTASLEL
10=0
11=1
ISLECT=5
XX=X
YYSY
vO 10 I=S1eNUM
LABELL D) Z1ISTRNGL T

10 CONTINnLL

o
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30
40

50

55

PLTGEN PROGRAM LISTING

IDENTIFY EACH CHARACTER I~ THE STRING

uQ bU 1=1rivUM
IX=XX%1000.
1YSYY*1uvub.

IF CHARACTER IS A BLANK» INCREMENT CHARACTER SPACER

IFCLABELL 1) 4Ewe 1BLANK) 6O TO 50
SELARCH EAI CHARACTER TABLE
WO 3u u=lrty
n=u
IFLLABELL L) «EQe iCHARIN)) GO TO 40
COnT AR
CONT Inut
LUAD CHARACTER AND ORIENTATION CODE

LCH=ICOLEL W)
IFLIvsEuel) ICH==]1CH

SEND SELECT CHARACTER COMMAIND
CALL COMANUL 10+ ISLECTI02ICH)

SENU PLOT CHARACTER COMMAWD
CALL COMANDCILoIloIXeIY)

CONT INUL
LFL1IusEGel) GO TO 55

INCREMENT Y SPACER IF HbRIZONTAL LETTERS CVERTICAL STRiG)

YYSYY+uelTA
60 To o0
CONT INUE

INCREMENT X SPACER IF VERTICAL LETTERS CHORIZONTAL STRIiiG)
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AX=AK+uLLTA
oL LUl diiue
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. RETURN
END
C
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£ MAOGTAPLU)

WLt R K & % X K X Xk ¥ %k %X % X ¥ X % ¥ X ¥ Kk X ¥ X ¥ % ¥ % % & % &k x k ¥

v ot
v
4 )
i
i
cp
U
Cw

cL
Cu
Cuv
cu
Cu
cu
Co
Cu
LU
Cu
Cu
(W
Cu
Cu
U
cD
Cu
cD
cu
CL
Co

FRUORAMIME

rurkkFust

USAuL

VESCRIPTI

K AL LATE
RaCrARL Ce THOMAS
Trd SYSTowS

Julg 1972

MAGTAP 1S A DUMMY ROUTINE THAT ALLOCATES CORE STORAGE FOR
A CS=1 ASSEMBLY LANGUAGE KOUTINE NAMED MAGTAP. THE CS~1
PROGrRArN PLFURMS ALL TAPE OPERATIONS REQUIRED Y THE PRo=-
GRAMe FUR TAPE PARITY ERRORS THE MAGTAP ROUTINE ATTEMPTS
RECOVERY A MAXIMUM OF TEN TIMES

FUuR UNRECUVERABLE PARITY ctRRORS» FRAME COUNT ERRORS ANU
TimINe ERRORS THE COMPUTER COMES TO A HALT WITH NO PRINT=
Eu ERRUR ~ESSAGES. THE UPERATOR 1S ABLE TO DETERMINE THE
NATURe OF THE ERRCR Y INDICATOR LIGHTS ON THE TAPE DRIVE

CaLl MAGTAPLIOPTeNUMrARRAT IUNT)

U OF PARAMETERS

inPul .

CALL

TAPE

QUTPUT
TAPE

Ing SeuUENCE
IurT = +£Q+1 READ TAPE RECORD

10PT = o+t.Qe2 WRITE TAPE RECORD
loeT = +£Qe3 BACKSPACE RECORD _
10PT = +tQeé REWIND TAPE
10PT = +£Q¢5 WRITE FILE MARK
I0PT - +£@e6 SPACE FILE FORWARD
10PT = «EQe7 SPACE FILE BACKWARD
NUM = NUMBER OF WORDS IN DATA RECORD
AKRAY = DATA RECORD o
IunT = TAPE UNIT
3-51
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PLTOEN PRCGIKAA LISTING

KEMARRS ANU ReSTRICTIONS _
wheo [APL OPERATION 15 WELTHER A READ OR WRITE:. NUM ANs
ARRAY ARE DUMMY PARAMETERS.
~ THIS ROUTINE ALLOCATES THE (ECESSARY CORE REQUIRED FOR
THE CS~1 PROGRAM wHICH MUST uwE LOADED BY PAPER TAPE. StE
PruoHAM UPERATING INSTRUCTIONS FOR CORRECT PROCEDURES.
SUUkVUTINES REQUIRLY
NUINE

X & % %k % % % % %k & &k &£ %k % X %k % ¥ X 3 ® %k & % ¥ £k ¥ & ¥ k ¥ X
DIMES IO Al 300) ‘
ALL) = 1.0 |
re VUK

ENU
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