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1. INTRODUCTION

The Data Noising Program (DNP) will provide a new program which simulates the
effect of various noise sources on flight data. The program will read a
Space Shuttle Functional Simulator (SSFS) format file, perform various noising
operations on it, and rewrite a file in the SSFS format. The first noise
function implemented was the time skew function, since this function deter-
mines the first and last output data record. Following implementation of the
time skew function, up to six additional data noising functions may b~ imple-
mented; these are noise, location, bias, alignment, quantization, and sample
rate. Three of these possible six functions have been implemented at the
time of this documentation, and are described herein (time skew, noise, and
quantization).

The task to design, check out, and document the Data Noising Program was
performed for the EX32organization at the Johnson Space Center.



2. PROGRAM DESCRIPTION

2.1 TINE SKEW FUNCTION

2.1.1 PURPOSE

The DNP introduces a time shift, eic.her in a positive (right) direction or
negative (left) direction, for a given measurement, with respect to a normal
(unskewed) measurement.

2.1.2 INPUT DATA

For a given measurement, the skew time can be input positively or negatively.
However, the magnitude of skew time can not be greater than the magnitude of
absolute value of 5 times the different time between two records (aAt) positively
or negatively.

2.1.3 ANALYTICAL DESCRIPTION

a. Positive skew time
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Equation (1) is also applied for negative skew. The "lost" skew data will not
be computed. Therefore, that data will not be written on the output file.

2.2 NOISE FUNCTION

2.2.1 PURPOSE

This function is used to change a measurement by adding the noise. It includes

the frequency, amplitude, and phase.
3



2.2.2 INPUT DATA

For a given measurement, the following information must be input when the
noise function is applied

a. Number of frequencies

b. For each frequency:
Frequency in Hertz: FREQ
Amplitude of frequency: AMPL
Phase angle in degree: PHASE

¢. Random number, which is a 5-7 digit integer where the last digit is
odd: NRANDM

d. Type of random number:
0 designates uniform
1 designates normal: NTYPE

e. Amplitude of standard deviation: STANDN

2.2.3 ANALYTICAL DESCRIPTION

Given a measurement (whether or not it has been applied by another function) for
each number of frequencies, it will be applied by the following equation:

Y =Y + AMPL(J) * SIN[FREQ(J) * TLOCAL + PHASE(J)]

—
where

Y = the measurement

TLOCAL = local time, which is zero from start of the output record. Time is

incremented by At.

In the case where the input random number of this given measurement is 0,
Y will be the final value after noise function is applied; otherwise, it will
have the random noise added.

Y] = Y + STANDN * X
where X = ZOR (NTYPE)



2.3 QUANTIZATION FUNCTION

2.3.1 PURPOSE
This function is used to change a measurement from a continuous form to one
with discrete steps to simulate digital data.

2.3.2 INPUT DATA

For a given measurement, the following information must be input when the
quantization function is applied.

a. Number of bits of quantization: IBIT

b. The upper and lower limits of range for which the measurement is to be
quantized: QMAX, QMIN

2.3.3 ANALYTICAL DESCRIPTION

For a given measurement Y: if Y is less than QMIN, let Y = QMIN or if
greater than QMAX, Tet Y = QMAX. Then Y is the final value returned from
the quantization function. Otherwise, two additional parameters must be
defined as follows:

a. DELTA = Number of steps into which measurement range is divided.
DELTA = (QMAX - QMIN)/BITS
where BITS = FLOAT (2**IBIT)

b. INCR - Number of increments of size DELTA into which a measurement value
will be divided.

INCR = INT ((Y-(QMIN + DELTA/2.)) /DELTA)
and Yy = QMIN + FLOAT(INCR + 1) * DELTA

where

Y = the measurement that has been applied by another function previously, or
Y = the measurement from the input data file.

Yj = final value after it has been quantized.



2.4 INPUT AND OUTPUT RECORDS FORMAT

Time

Input ?, ¢——————— N-Measurements —_—————
Record M| ‘ ]
Tige ) ~—— . K=Mea ts
Qutput L) - - K-Measurements ——>
Record [ i ]

< M = (N+K) Measurements —

Each input record consists of time and N-measurements. The output record will
consist of time and M-measurements, where

M=N+K
where K is the number of measurements that are modified.

(1 < K < 100)



3. PROGRAM USAGE

The main program and its subroutine subprograms reside in the secured file

EX32-172330*DAPSPT. To execute the program, assuming that the user has
assigned the input data file as well as the output data file, the user
enters:

@XQT EX32-1.72330*DAPSPT.RUN

The following message is displayed:
PLEASE ENTER THE INPUT AND OUTPUT LOGICAL UNITS

Key in two desired units (which must not be 5 and 6) that the user has
assigned to the input and output data files. The program then will read

the header record. The last word of the header record is the number of
words in each subsequent record. Therefore, the following is then displayed:

THE NUMBER OF WORDS IN EACH DATA RECORD IS XXX

The program will ask for the following information on the display:
PLEASE ENTER START AND END TIME IN MILLISECOND INTEGER

The user will key in two legitimate times, and the following message will be
displayed:

PLEASE ENTER CHANNEL NUMBER

The user enters any desirable channel number, and the program will then display
the following function menu:

PLEASE ENTER THE NUMERICAL VALUE REPRESENTING THE FOLLOWING FUNCTIONS

1 - SKEW 2 - NOISE
3 - LOCATION 4 - BIAS

5 - ALIGN. 6 - QUANT.
7 - SAMPLE RATE

NOTE: Only skew, noise, and quantization are presently available.

7



a. If "1" is entered, the message
PLEASE ENTER SKEW TIME IN MILLISECOND INTEGER

appears on the screen, the program will always let the user know the current
maximum or minimum value of skew time. The program then lists the function
menu

b. If "2" is entered, the following message is displayed:
PLEASE ENTER NUMBER OF FREQUENCIES

Key in the legitimate value for number of frequencies, then the following
message is displayed

PLEASE ENTER VALUES OF FREQUENCY IN HERTZ
AMPLITUDE
PHASE IN DEGREE

to request the user to enter each set of frequency, amplitude and phase.
Enter one at a time. The program will convert internally input values into
radians and print them out. After that, the message following is displayed:

PLEASE ENTER THE VALUES REPRESENTING THE VARIABLES AS
* RANDOM NUMBER WHERE IT IS 5-7 DIGIT INTEGER, LAST DIGIT IS 0DD
* TYPE OF RANDOM WHERE O IS UNIFORM AND 1 IS NORMAL
* AMPLITUDE OF STANDARD DEVIATION.

Enter one set of those values; the program will print them out and return
the user to the function menu:

c. If "6" is entered, the message is then displayed:
PLEASE ENTER NUMBER OF BITS .
Key in the legitimate value, then the program will ask:

PLEASE ENTER THE UPPER AND LOWER LIMITS OF RANGE FOR WHICH THIS CHANNEL IS
TO BE QUANTIZED.

Enter two values; the program then will print them out and immediately
return the user to the function menu.



In order to get out the function menu, the user simply enters "0", the
program will ask for another channel number, However, if “0" is entered
when the program requaests the channel number, the program will then display
the message:

TOTAL NUMBERS OF CHANNEL ARE XXX

From this point on, the output records are printed. Each output record
consists of the number of channels in each input record and the total
number of modified channels.



3. DIAGRAM

I-b

First Input _ :
Record

First Output
Record

Last Output . _J
Record

Last Input L i S
Record

Because the time skew function dictates the outcome of the output records, the
above chart shows how the output file looks, depending upon the input skew
time. Five possible cases may occur:

1 - No skew time
2 - Input positive skew time is less then maximum positive skew time

3 - Maximum positive skew time
4 - Maximum negative skew time

5 - Magnitude of the absolute value of input negative skew time is less than
magnitude of the absolute value of maximum negative.
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NUORE « HCAF + HMENEG -
IFLNUORY. LT, ITOTAL) 60 TO 1851
WRITE(G 6521
€52 FORMAT(LX, 'ERFOR - VOU HOUE mabE a CRITICAL MISTARE '~
tég,;gﬁgsﬂﬁﬂﬂY FIND THE RECORD MEEDED FOR OUTPUTTING')

i xtetal

EX¥  INPUT DATA RELATED TO FUNCTION NOISE  ¥xx

2 WRITE(S,BS8)
BS5@ FORMAT(IX, ‘ENTER MUMBER OF FREQUENCIES )
READIS 5087 MMFREG

IFCHRFRED LE. 8 .OR. WPFREQ .GT. §) 50 T0 74S
NUMFRE (NG » NNFREG

TUOPIE = 6.2831853

DTS « (@1745329

SHBAE D
@aa4e 3
200470
BRua7p
peaaty
Se47E
ARR4TE
S3047%
20475
288509
aaesay

deence



iy

£ XXx IRPUT CREGUENCIES, wMELITUDES AMD Pun f5 22
¢
GRITEtR, 8BS
SE1 FORMAT I, ENTER LAL ES OF FREQUENCY 1n pERTE
%, 24X, AMPLITUDE e
£, 24%, PHRASE IN DEGREF o

<
DO & 1o« L NMFREL
REGBD(S, saa; FREGUMC 1, aPPLINC, T, PHa=y o 10
FREQCHC, I » FR&Q(m,im&:apff
Pﬂ&iﬁ(nc 1y = PHASE (HC T 1I3DTR
S 4 CONTINUE

DO 3 1+1,NMFREQ
URITE(6,6123) FREGINC, 1), AMPLING, 1), PHASE (NC,1)
6123 gge??;ggx,'mmumcw,ns .5,5X, ‘AMPLITUDE " ,F15.5,5x, ‘PHASE’,F15.5)
i

<
C Rz INPUT RANDOR MUMBER, TYPE OF RANDOM AND STANDARD DEUIATION 18
c

WRITE(G, B58)
BEE FORPATOIX, ENTER THE UALUES REPRESENTING THE UARIABLES mS5'/
£, 10X, ‘RANDOM NUMBER WHERE 17T 1S 5-7 DIGIT INTEGER, LAST DIGIT 15 O
RBDC .2 (0%, 'TYPE OF RANDOM WHERE 8 IS UNIFORNM AND 1 15 NORMAL'~
B, 16X, AMPLITUDE OF STANDARD DEVIATION)

READLS S08) NRANDNINC ) MTYPE(NC ), STANDHINC )
IFIHRANDMINCY L LE. @) G0 TO 1851
Z1 *« RANDOMIMRANDNING )}

WRITECE, B57) NRANDMING I NTYPE(HC), STANDN(NG)
BS7 ggsgg?gzéf"ﬂﬁﬂnﬁﬁ MMBER", 18.2%, "TYPE" . 12," STHNDRD DEV.’ ,F16.5/)

<
g SEX  INPUT DRTA RELATED TO FUNCYION QUANTATIZATION xX12

9 WRITELE, 6710
6718 FORMATIIX, 'ENTER MUMBER OF BITS)
READ(S, . 588) IBIYS
IFCIRITS LE, 8) GO TO 49
IBITIMC) = 1BIYS

a7 WRITE(E,.6720)
E720 FORMAT(1x, "ENTER THME UPPER & LOULR LINITS OF RAMGE’,~
R i, CFOR WHICH THIS CHAMNEL 15 70 BE QUANTATIZED’)

READ(S, 58801 QMAXX, OMINN

1F (QAXX LE. Qﬁlﬁﬁ} G0 TO 79
GUAXINC ) = OMAXX

ORININC) = QMIMN

c
WHRITE(S,B8720) 1BITINC) QMAXINGC ) GNTHINGS

6738 FORMAT(/18X, "HUMBER OF BKTﬁ’*i3 5X, ‘MAX. NUMBER' F15.5,5X,
tagl¥é ?2?35%'.F15 B

¢
£ XRE STaRY PROCESSING THE DATA NOISNG PROGReM Xt

yoeELe
@08sce
SBBEER
BOBEEE
S2AETH
BeppTs
BeBs74
BREE 7
Qave T4
aeenr4
|80 e
gea7es

Ba1e4T
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sy x e el o] CIOFOROIOAIOILNLY SR O Y

Oy

AL TR0

CrEREY

960 ISUM = Mol ot n
$2% STORE IN THE 2567 UORD OF HMEADER RECORD 18X
1DUM(256) = ISUM
£3t  URITE ON THE OUTPUT TAPE THE MCaDER FECORD #1t
URITE(JUNTILIDUMCL), 1#1,856)
1F (SKWFLG) GD 10 578
t2% IRFOUT : INPUT SECORD FIRST OUTPUT  x3x
¥xx  IQLOUT : INPUT RECORD LAST OUTPUT 112
$5%  DETERMIME THE BEGINNING AND ENDING OF OUTPUT RECORDS #ax
$1X  SKEW FLAGC HAS NOT BEEN TURMED ON AT aLL %1%
IRFOUT » 1
IRLOUT » ITOTAL
GO TO 420
57 NGOTO » §
IF(POSSKW  .AND. .NOT. NEGSKU) NGOTO » 2
IF(NEGSKY  .AND. .NOT. POSSKU} NGOTO » 3
GO TO (575,588,585),NGOTO
£¥3  BOTH POSITIVE AND NEGATIVE FLAGS ARE TURNED OM  Sx3

575 IRFQUT « NCAP
IRLOUT = ITOYRL - HCAP + 1
GO TO 749
XE3 OMLY POSITIVE FLAG 15 TURNED on 332
586 IRFOUT = NCAP
IRLOUT = ITOTAL
G0 TO 748
E¥X OMLY MEGATIVE FLAG IS5 TURNED ON X282

58S IRFOUT » 4
IRLOUT « 1T0TAL - NCAP + |

21x  READ MORE DATA RECURD FROM INPUT DaTa FILE k2
749 CaLL CONUVERUTUNY NUOCRD, ITH, IDT RECORD, 1K
2EX  CHECKING THE EMD OF FILE MARK 312
IFLIK LEQ. 1) GO TD 1918
KOUNT « KOUNY + §
ISTREC » ISTREC » 1
IRUF = &
XX STORE DATA IW THE WORK - aRRAY XX

PO 31 1 » 1 HJURD

Qg1
Qe 1dat
8e1a45
agiagr
291845
Baiee?
PaTeA?
281047
aBLeA?
sai8se
fa1es7
1087
auiany
291857
201057
gejes?
201857
BBi19%7
gales?
481961
g@iee2
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31 WORE(KOUNT, 11 » RECORDIL

EEE  CNECKING RGAINST THE TOTAL HUPBER OF RECORDS A8DL THE HMUMBESR 1xx
£11  OF RECORDS STORED IN THE JORKIMG ARRAv s34

IFLISTREC LY. 1TOYAL) GO TO 415
IFIROUNT LGT. 11 60 TO 42¢

GO 10 8
ALS IFCEKOUNT LT, HUORK) GO 7O 743
288 Ir  TROGATE THE FUNCTION TABLE FOR NUNBER OF CHAMMEL iIxx
426 DO 3. 100 e LML

tXr  THE FLAG ¢ ICaLL ) 15 SET FOR TESTING IF THIS CHANNEL 18 3x%2
$EX BEING HPP&!S& BY ANOTHER FUNCTION 322

ICRLL = @
I = 1CnY
1CHAN » JFCNTRII. LI
DO 318 Je2.8
IFCIFCNIRLL, ) ,iig 83 40 10 310
ITYPE « TFCHIBIL]
- G0 TO (328,321, 31% 31& 31€,311,310), ITYPE
% EEE SEARCH FOR THE INPUT OF SXEW FUNCTION 3%
328 IDTSKU » IMSKEWC(])
IF(IDTISKN LY. IDT .AND. IDTSKY .GT. BEGIDT) GO TO 334
IDYSAE » IARS({IDTSKY)
HLOCAL =« IDTSAR/IDY #+ 1
IFIMODCIDTSAR, IDT) (4T, @) RLOCAL « NLOCAL + 1
IFLI0OTSXY LY. #) GO 70 238
33) IFIRST « HCAP - NLOCAL + 1
$3%  APPLY FUMCTION A5 DICTATED IN IFCNTE  ¥2x
332 CALL SKEWCIDY, 1CHAMN, NWORD, ICNT, IFIRSY, IRFOUT, IDTSAR, 1CALL)
o o5t

<
338 IFIRST » NCAP + HLOCAL -~ 2
60 TO 332

teielpdn]

DO 000

L]

IO

L»
334 1DTSRB » IABSUIDTERY)
MLOCAL =
IFLIDTISKY LGT. &) GO TO 336
GG YO 331

X832 CALL ROUTINE NOISE  2X%
321 CALL NOISECICRAN, MURFRE, STANDN NTYPE,1D7, 1CNT, HUORD, LBUF,
:39 16 318 NRANDA, [CALL, IRFOUY)

211X CALL ROUTIME QUANTATIZATION  3X%

Celaly)

b w8 4]

881165
281165
98116t
V21165
281165
S0 167
821173
aey1??
gei2d:
ee120)
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Fi1 Call JUaRTNIBIT, GMAX QNI DINT HUOKRD, 1CaLL  ICweci TRECUT
38 COMTIMUE

. 16@ CONTIRUE

XX URITE ON THE OUTPUT FILE e TaPE ¥5¥

URITE (B,6555 1 MMUTRG
GEES FORMAT2208., "OUTPUT RECORD LUMBER = 7 140
WRITELG 66771 (UORKUIRFOUT (INM, THHs1 , 15UM)
QES?? FORMAT(2X, BF 16,58}

?gigfid?ﬂ?? (HORKCIRFOUT KX ), KK=1, 15UM)
13 -

HMOTRC » NMOTRC + 4

IF(SKWFLG) GO TO 7277

X3 SKEW FLAG HAS MOT BEEN TURHED ON AT ALl 232

CALL CONUERCIUNT MUORD, ITH, IDT RECORD,. 1K}
IFCITA GY. IET) GO 10 &

IFCIK (EQ. §) GO T0 1018

ISTREC » ISTREC » 1§

PO 15 1-1.BUORD
16 WORKIL, I3 » RECORDUD)

IFCISTREC .G7, ITOTAL) GO TO S
GO TO 428

222 INITIALIZE TD REPOSITION THE WORE - ARHAY X8t

IT? NNOVE = |
HSTOP » MUORK - 1t

X% REPOSITION THE NORK - ARRAY XX

DO 99 K« H5TOP
MMOUE = MMOUE »+ 1
DO 98 J-1,MUORD
UORK (K, 1) » WORKIKMOVE, )
a8 CONTINUE
89 CONTINUE

ERE  BRING IN MORE DATA FROM INPUT FILE %32
CALL CONVER(TUNT, NUORD, 1TH, IDT,RECORD, 1K)
IFCITR .GE. 1ET) GO 10 S
IFCIK LEQ. 1) GO T 1918

- ISTREC » IBTREC + 1

g XXx AND THEN STORE DATA IN THE UORK - ARRAY 2%

DO B2 I-1,NUCRD
. 82 WORK(NUORK,.I: » RECORB(I)

IFUISTREC LGT. ITOTAL) 40 TO 5

£

X

£IECY

£3L8%

LY

221364
DR 304
Q01401
g i49y
BL149
B T4a.
221481
BAL Ay
BF ey
LR 8 9
aaraiz2
BRI4ES
Ba14ps
RaL42s
BeY437
guiaay
Blaad
fe1443
gBi1443
o1 443
a1 445
gR1a58
Lt 1Y
Ba14E6
2814686
20147C
291475
S014T7S
S81277

B@1875
ge1577
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G0 10 420
{5 2128%4 E R B DR MESSHEGES xeisyinx
€

1080 URITE(6,660)
66@ ggnag?ézx,*znﬂuk - WE CANNYT FIND START TIME 11,
T
1610 URITE (6. £65,
B65 FORMAT(IX, "ERRUK  SHD OF FIib ¢ NCHUNTERED
40 T0 ©
581 URITE(H,679)
670 FQ&Hg?éix.’ERﬁOR ON READING INPUT FILE 111+,
G0 T
1 URITE(G,872) IFUNC
672 FORMATC(IX, "UE DO NOT HAUE THE INFORBATION FOR THIS FUNCTION’ 15}
GO TO 1851
43 URITE(E,615)
G189 FORMATOIY, ‘ERROR - TRY AGRIN’, »
X, 1X, 'YOU HAUE INPUT A NON-EXISTING START TINE')
60 T0 180
1855 URITE(6, 621
€21 FORMAT(1X, 'YOU ARE NOT ALLOVED TO INPUT THE same FUNCTION NUMBER #
AT THE SARE CHANNEL IN ONE PROCESK ' )
G0 YO 1651
43 WRITE(6, 6208
e2e2 Fﬁﬂﬂg?éix**NURSER OF BITS HRS TO BE GREATER THAN 07)

GO T
78 WRITE(E,8233)
6233 FORMAT(IX, 'YOU MAVE INPUT THE INUALID UALUES FOR max. ',
R, 01X, CMUMBER AND NIN. NUMBER OF QUANTATIZATION )
GO Y0 27
196 URITE(6,8991)
6991 Egﬁﬂg?;§§,’¥ﬁﬁ HAVE THPUT AN INUALID HUMBER FoR INPUT IN1T)

1
197 URITE(6,.8993;
6993 gg§¥g7§§§o’vaﬁ HAUE INPUT AN INUALID NUMBER FOR OUTPUT UNIT)
281 URITE(E, poR)
608 FORMATUIX, ‘VOU HAVE INPUT AN UNBCCEPTABLE POSITIVE sKEU TIRE "~
BiX,'1T WAS TO BE LESS THan FIVE POSITIVE SAMPLE RATES’)
GO TO 195%¢
282 URITE(S, 609
609 FORMAT(1X, 'YOU MAVE INPUT AN UNACCEPTABLE NEGATIVE SKEN TIME’»
E1X,.71T HMAS 10 BE GREATER THan FIVE BEGATIVE SAMPLE RATES*)
G0 10 iese
745 URITE(S,6115)
G115 FORMATLIX, 'ERROR - TRy AGAIN’, »
tééﬁié¥gﬁ HAVE INPUT AN INUALID NUMBER OF FREQUENCY

END

201683
81683
481627
381633
281625
sl
225611
281613
eaig1y
03:617
sol6ey
28162t
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iféﬁ,s DAPSPT . MOISEZLEC
OR SBER-QB 13/ 7012155185 18,

SUBROUTINE MUISE ENTRY POINT Q088149

STYORACE USED! CODECI) B90162; DATAIRI 200025; BLANK COMMON(2) 80600

COMNON BLOLKS

L ad

4 HERTZ 000764

9065

05  DEGRE

#897 TIREX 800144
EXTERNAL REFERENCES {BLOCK, NAME)
Mie. ZOR

i1 SIN
M2 NERRIS

STORAGE ASSIGNMEMT (BLOCK, TYPE, RELATIVE LOCATION, NaME)

MO WNeSE 1266 8001 B0Re41 1350 908187 158L eea1 dweill 1seL
PDe1 OS] 2050 9805 R POSeRY anpl 8008 ¥ 200097 CONPUT 2804 R 009800 FREQ
000 1 sdae: J 2808 1 0RO HNAFREG SR0E R 200088 PHASE Q987 R Q00880 TLOUAL
008 R 00081 Vv G810 B s88u08 20R

i 1z ¢

100 2% o

M08 . L4 SURROUTINE NeE »

iee 4% [N

100 £x s ALTHOR % .

100 = C DatTE H DECENBER 1978

9108 ™ o

::%:: g: g FOR EX43 - ENGINEERING ANALYSIS DIVISION AT HaSA,JSC

100 i6x [+ PURPOSE ¢

M ine 1ix ¢

8100 12% £ THIS FUNCTION 15 USED TO CHANGE A NEASUREMENT BY MEaHS OF

100 132 C FREGUENCY, GMPLITUDE, PHASE ANGLE OR RANDON NUMBER

0100 142 ¢

0106 152 ¢

"is 163 su:aea?xne naxsgizcnaa NUMERE, S?ﬁnan.n¥vps 10T, ICHT . NUWORD,

it 17x ur,ﬁkannﬁ,ICﬁtL.:nrau

101 182 Paﬁaﬂi?ﬁﬁ IDTMIN=29, IDTSNASYIDTNIN

2184 19% PARARETER NUORKI22IDTSMA/IDTNIN

geies aox COMROM ~ARRAY, WORKINWORK ], 288}

€a106 21r COMNON JHERTZ. FREGQUIRA .5

#9107 22 COMRON /DISTC, AMPLOISR .5

$0118 23x COMMON /DEGRE - PHASEL182,5)

PR0L - 000847 2OSL
Q008 BoeeseS INJPS
2603 R 208008 UORK

duee32
geaeiz
280832
B
gageie
poee3e
aa9832
oedeie
eas83e
esapas



CIOOOO0 DO DOn

OO

OO0 0000

CORRON -~ TIMEx. TLOCALLIRY
DIRENSTON BTYPECIQ@ ), STRHDNULIBS ), NRANDN (106, SUPFREL 188
MRFREG » HUMFRECICNT)

$rx  TEST TO SEE IF ThiIS IS5 THE FIRST COMPUTED INPUT DATA RECORD
IFCIBIF ) 130,130,135

2% IRITIALIZE TINE OF NOICSE sxs

138 TLOCALIICHT) = @,

21X  ADD MOISE ONM THE UORKED MEASUREMENT I1X3

ICALL - FLAG TO DETERMINE UHETHER THE PRESENT INPUT BEASURERENT
HAS BEEN GPPLIED BY AMOTHER FUMCTION

135 IFCICALL LE. 8) G0 TO 268
¥ = LORK{IRFOUT . NUORD+ICHT)
G0 T0 285

208 ¥V « UORKCIRFOUTY, ICHAN)

205 DO 19 J « i.tﬂfﬁﬁ
¥ =¥ » GEPLUICHT, JIRSIM(FREGUICHT, J
1 STLOCALCICNT J+PHASE ( ICNT )

18 COMTIMXE

22T ARE UE ADDING RANDOM MGISE OM THAY MEASUREMENT  33x

IEINRANDRCICNT ) LLE. 8) G0 TO 158
COMPUT » ZOR{NTYPELICHNT})

¥oroN s STAMDNUIONT) 2 cwut
erézmea?.wmmm; .

RANDOM HOISE MILL NQT BE ADDED TG THE PMEASUREIENT IN UHICH
THE BANDOM MUMBER 1S EQUAL ZERO
155 WORK{IRFOUT,NUORDSICNT) = ¥
INCREAENT TIME WMHEN NEXT DATA RECORD BROUGHT IN
168 TLOCALUICHT) » TLOCALCICNT )+ FLOATLIDD)
5 CONTIMIE
caLL = 1
RETURN
END

ryN

egail?
262181
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SFOR. S DAPSPY.SKEU/LELC
FOR SBEI-9B-13279-42:52:1281 <8,

SUBROUTINE SKEU ENTRY POINT 080117

STORAGE USED: CODEC(1) B800132; DATA(R) @0eect . BLaNK COMMONIZ ) PBEGRR
COMMON RLOCKS:
M3 ARRAY 084230

EXTERMAL REFEREMCES (BLOCK, NABE)
S84 NERRIS

STORAGE ASSIGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NamE)

000 K £00005 DELT 40080 R g0eeed DIMTO 2000 R 200883 DTINT 2880 1 ooatez 1DTHYO
MNe  weBeiz INUPS 2200 1 080000 ITINME 0803 R 200090 VORK e%0e R eonade v

seine ix c

i £ c

100 a2 < SUBROUTIMNE NaNE = gy

ol id A% <

ot bed 51 L AUTHOR 1 K.T. HGUYEN

25100 6% £ DATE 1 HOUVEMBER 1978

Mie % L

100 B <

"Win n ¢ FOR EX43 - ENGINEERING AMALYSIS DIVISION AT NASA/JSC

100 i

"Hioe 11x <

"Wise 12z 4 PURPOSE ¢

0100 13 c

Wik 143 L THIS FUNCTION IS USED TO INTRODUCE A TIME-SHIFT, EITHER IN A

#8103 152 c POSITIVE (RIGHT' DIRECTION OR WEGATIVE (LEFT) DIRECTION, FOR

Wi 153 Lo A GIVEN MEASUREMENT, UITH RESPECT YO A NORMAL (UNSKEWED!

810 17x ¢ NEASUREMENT

20108 igx ¢

bl b 19% <

se19s 20z SUBROUTINE SKEW(IDY, ICHAN, MUORD, 1CNT, IFIRST, IRFOUT, IDTSAB, ICALL

sd103 218 PAEAMETER IDTHINs20, IDTSHMACSEIDTNIN

08104 22x PARAMETER NUURK1*ZXIDTSMAZIDTMINGG

eRi4s 23 COMMON ~0RRAY . LORK(NUORK Y, 200 )

20105 24 <

28126 a5% ITIME = IFIXCWORKUIRFOUT,1151080.¢,05) - IDT5AS

esia7 a8x IDTIAT = IFIX{UORK(IFIRSY+1,1151090,.+,05)

Wil a7z IDTATC « IFIX(UORK(IFIRSY, 1 181068.+.05)

#0111 Qds DYIAT « FLOATIIDTINT - ITIME)

#0118 e DINTO « FLOATLITIME - 1DYMTO)

09313 36t GELT » FLOATUIDY)

88113 312 €

2088 | evsse) IDYTINT

G800 4
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Yo L CBELTErGBr I IFI8ST,

PLmAM R DT MY OB T IR TN g Y
MOR O IRFOUT  HuQRDsLINT ?

e v ot
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vezss
o8

-0

b

B8d0E3
288883
EE AR
veaE??
wagipg
Sapied
Ledils



91 -¥

BE08.5 DaPSPY SueNTh/LEL
EOR SREI-B6/13779- 1888138 19,

SUBROUTIMNE GUANTH EMTEY BOaT peelLdl

STORALE USED: CODE1 ., 8P4 LATRIG) 88817, BlLaby "ML 2. 200808

LOMMOMN BLOLLS:

"3 ARSIAY  BBA2IE
EXTERMAL REFEREMCES (BLOCK, HARE)
SOB4 xPl}

M5 MEREIS

STORAGE ASSIGMREMT (BLOCE, "+ =, RELATIVE LOCATION, HARE)

Wi 680111 1Bl @89 200104 1951 488! 000167 1160
000 7 200081 BITS Sape & AR0OR2 DELTA 8080 [ S001 IN(R

00 B 80000 ¥

eeet
2000

S0aele Joal
20000¢ 11IPS

MMim ¥ £

i 23 £

108 an < SUBROUTINE NeME » QLaNTH

"N 4% ¢

 edad 5t < BUTHOR 1 M. 7. NOUYEM

108 % 4 G DaTE t DECEMBER 1978

"1 7x 4

190 i {4

100 g2 L FOR Exa3 - EMGIMEERING AMALYSIS DIVISION AT MaSACIST
"1 19 L

3100 i1z

106 it Lo PURPOSE 3

o108 122 [

#9139 142 ¢ THIS FUMCTION 18 USED 10 CHANGE A MEASUREEENT FROM &
i 15% L COMTIMUOS FORR T0O OME UITH DISCRETE STERS 10 SIMULATE
i 3¢ 4 Z bIGiTal DaTa

ShiNe 178 L

i 182 <

818 192 SUBRGUTINE GUANTHMILIBIT, Qﬁ&%,%iﬁdiﬁ? HUORD, 12alL, [0xaH, 1BFOUT)
103 293 PORMRETER f&?Biﬂ*ZO,IMSRﬁ*SSKQ?H

Ml 212 PORAMETES MUOPK L« 2R IDTSAAAIDTNIN]

1N 223 COMMOR pRRAY/, UWOREINUORY L, 200

M 23 Mlixﬁ!&ﬂ IRIYIINGS, Wﬂ}&%;,ﬁh!hilﬁ)

BEEN APRLIED Be ANCTHER FUMITION

$h:e? 28» JFeithal L (LE. 83 G0 70 fes
L i § ¥os WP IRFOUT MYORDSILHT

3
2
>

Ieall - FLAG YO DETERMIME uWETHER THE PRESENT INPUT CHAMMEL HAS

206. 080854 3’35{
@081 R QopRed U



iy

i

XYL

G 70 265

288 ¥ = YORK(IRFSUT, 10HAN,

e85 IFiy LY. GUINCICRY ) G0 T0 188
IFC(Y (GE. OMBXCICNT ) G0 TD 118
BIYS = FLORTIZRAIBITIIONT

DELTR - NUMBER OF STEPS INTO WHICH MEGSUREMENT RamGE I8 LIVIDED

INCR. - MURBER OF [HLREMENTYS OF CI2F DELTA INTO Wklid &
MEASUREMENT UALUE WILL BE DIVIDED

DELTA « (QNAXIICHT) - GMIMITCHT 128178

INCR » IMTOLY - (OMINCICHT » DELY&/E2, 13/7DELTR)
¥ox QNIMUICHT) » FLOATUINCR « 1) ¥ DELYA

00 TO 198

185 ¥ » GRINGICHT)
40 70 10€

01
118 ¥ = GRAX{ICHT)
180 NORK(IRFOUT , HUORDSICNT) « V¥
5 CONTINUE
1CALL = 1
RETURM
EMD
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ifé&, 5 DAPSEY.CONUER
FoR m:&ntsf;:mg»zsxmsa t1.3

SUBROUYINE CONUER ENTRY POINT 800874
STORAGE USED: CODE(1) 800124, DaTare QERRER: BLANK CONNLL B p0GRRS

EXTERNAL REFERENCES (BLOCK, HAME)

e 35&5’
M5 Nio2s
ML TERRIS
STORAGE ASSIGMMENT (DLOCK, TYPE, RELATIVE LOCATION, NARL
1 000864 10L g00e 800004 11eF fee0  eegelz 115f
08 1 90083 IFSY g088 | eosdel 1LsT CE8Q  BO08AT INJPS
e i1 SUBROUTINE COMUER( JUNT, NUGRD, ITR, ID? E‘iﬁﬁkﬁe i)
i ax £s. .,‘mis SUBROUTIINE READS A SSFS TYPE ¢ LOONP
b 3 ¢ FILE AND RE‘I‘&}RM‘? TIBE, DELYA TME, ﬁﬁb
161 4% ¢ ﬁ DRTA RE
Wi 52 QSSIQR Rit‘:sifﬁt 158)
Mige a3 110 FORMAT(//,1X, ‘EOF ENCOUNTERED READING UNIT iis,
L4 XL 37 IN DAP . FACCES WFTER TIRE»", 118,
8105 B 115 FORMAT(//,1X, ‘PARITY ERROR ON READING UNIT ‘.14,
gég 3: i;ﬁfﬂ DAP.FACCES AFTER TINE»’, 110,
s
"Nie? i1z $&{L Sﬁ#ﬁi:ﬁ!ﬂ\ﬁl MUOHD , P, IK RECORD
4119 122 ikt Q. 1 6 70 85
e 132 1kt ﬁ' &7, 2 0 70 5@
114 14x i?ﬁ*}f}ﬁi R&ﬁéﬁﬁ(tlti!ﬁ& + .98 )
80115 152 1LY « 19y
"Mis 162 IFSY = 17N
M7 172 IDT » 1FST ~ 1187
129 14z o0 10
"z 19x 59 URITE (B.115) JUNT,ITH
125 i dd GG T0 18
8126 21% 5% %I?iwdxl}fﬁﬁ?, 81,
#8132 22z ITM= YR IDT
9133 23r 18 RETURM
8134 243 END

008
oeee

Se0e42 el
i 200008

me §§§.
gm R 20002
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§FOR. S DAPSPT. SSRD
OR §0E3-06,13,79-11:00154 (9, )

SUBRCUTINE ssRp ENTRY P0IMY gaeots

SYORAGE USED: CLLELL) BOGRET; DATALE . <eBBI17; BLANK COMMONIZ ) Davene

EXTERNAL REFERENCES (BLOCKE, NaME);

83
2084
S99
6

Bus
Kiﬁil

ﬁﬂﬁ:&t

STORAGE ASSIGHRMENT (BLOCK, TYPE, RELATIVE LOCATION, NaRME)
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APPENDIX B

A TEST CASE
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®.0T ILLIN Sun
g{g&‘:{ ENTER THE INPUT & OUTPUT LOGICAL uMITS
2
M max OF MERSUREMENTS IN EalH DATA RECORD SRE 1%
ENTER START AMD EWD TIME Ik MILISECOND INTEGER
}3:&:&& 181560
PLEASE ENTER CHANNEL MUNBER

e ‘.&KM WIM mm REPRESENTING THE FOLLOMING FUNCTIONS
a»-—m::erxan 4*&{&5
S-ALIGH. -

7-S8NPLE RATE

1
PLEASE ENTER SKEW TIME IN MILLISECOND INTEGER

i
CORBEMY MAXIMM UALLE OF 1075 15 78
PLEASE ENTER THE MUMERICAL UALLE REFRESENTING THE FOLLOUING FUNCTIONS
Fictanon  iias
S-RLIGK S-0LANT
T-BAPPLE RATE

pid
mewnn

PLEMIE EMYER THE UMPER & m LINIYS OF RANGE
?ﬂ i ‘hﬁ& CHMOEL I6 TO BE QUANTATIZED
4 1.1 078
MUMBER OF BIYS 4 MAX . MMSER 4 Ph100 BIN  NURBER 1 BTeee
PLEASE ENTER THE MUPERICAL UALUE REPRESENTING THE FOLLOMING FUNCTIONS
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APLIYUDE

MANGE 1IN DEGREE
’ié.*: 8. 18

.. Y08.0 .
3200, 69890
3400, .09 . 48
5.99. 8
6 24ne LT B it PHOSE 17453
12 6637 ALl 2008 PHAGE J4007?
L AL B oo PHASE
13278 AL 4508 PHASE &9BL3
31 41883 L] Pt PUASE
THE UALLES bl ”

»LaIr.e

mnm fiw TYE & PTMORD ﬂ 2599

PLEASE ENTER WWS“ ﬂ%ﬁé PEPRESENTING THE FOLLOVING FUMCTIONS
o Q-:Iﬁ
- TSN RTE

}W o w o nm

PLEASE m m LINITS OF MOk

FOR YUMICH THIS TO I MMTATIZED

>4 SIN9L. 1 MAIS

£y

MAMER OF BIT78 12 . MER 4 904 FIN NUPDEN 1 #6a33



v-4

PLEGSE ENTER THE MUMERICAL UALLE REPRESENTING THE FOLLOUING FUNCTIONS
i-SREU 2-M1SE

J-LOCAT LON 4-B1a8
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