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Itsobjctie o ths wrkwas to provid, a computer program for the

plot these data on the computer screen, with the option of dumping the plots

be usfu further tye4fdtsc spaelce operrvlaeo

~Toprograms have been vritjan..or the SPS636C computer in Basic to
obtain frequency data from the- 3153451 frequency counter. While the two pro-
grams are quitem similar, the first one reeds frequency, plots it, and stores
it an the disk. the main difference in the second program is that it uses the
Interrupt technique, So that between frequency mfeurements it can do other
things. Use first program is listed in Appendix A and the second in Appendix

Since the two program are quite similar, only the f irst one will be
described in detail. The original program wae written by a. LO sllogg, but
many changes and additions have since been sefe. it is probable that further
improvements cc'- be made to the program, but as it is It does a satis-
factory job.

This program calculate* frequency offset values from a Ocenter frequency"
identified in the program as C-band. ibis frequency, as seen in the program.
is 100 k~n. efore runing the program, it will have to be changed to the can-
ter frequency of whatever signal is of interest. The program then multiplies
this offset frequency by 10 and converts it to 3UY form before staring it.
Th1is has1 the aivantege of allowing mush mare data to be stored on a singlie
disk and at the saw time provide a tenth acts frequency reeolution. Men
the frequency is read from the disk it Is divided by 10 before it is ueed.
The disadvantage is that it limits useful, frequency offset measurements to
between +3276 f and -3276 as. Iftnally, if the frequency value is outside
tUes limits, the computer quitsm and outputs the message that ZU!3M11liits
hae been exceeded. lb avoid the problem of the computer quitting, if any
value If outside doe limit, it is set to the limit SMedht vale etered. It
is Posesible to store larget frequency offsets,# with a correeponding reduction
is frequency resolution, byachanging the value of the constant, D-real.
Preestlys, it is et to 10 in the program. if it were ohald to 1. frequency
off sets between +32767 and ..Sa?67 oud be recorded. in this ase, the fre-
quemoy resolution would be I arts.

06e time of the freqncwy measurement Is derteumimed wLit theam of the
emieter's internal clock. 2tis clock is reed, to the meereet esem, at th



beginning of each 25-sample data record and this value is subtracted from the
time for subsequent measurements in the record. This value is then converted
to 1223M. After 256 frequency samples have been taken, the time array is
added to the frequency array and stored as a 024-byte record in the data
file. The starting time for the record is stored in a corresponding record an
a UMRL number in a separate file. When the data are read from the disk, the
process is reversed.

According to Kellogg, this method should allow about 16 hours of fre-
quency measurements to be stored on a disk if measurements are made at I-
second intervals.

mm.EXI TOM umOGRA

Bofors running the program, make sure that the address of the frequency
counter is not to 12 (that is, A3 and A:4 are set to 1 and A2 and AS are set to
0).* Also, make sure that the switch marked TALK ONLY and ADVRBSABKZ is in
the ADONSSBA3LN position. These switches are located on the back of the
frequency counter.

After the program is loaded and WIN is pressed, the computer asks for the
scale desired for the plot that will be displayed on the screen. These four
values are input at one time, separated by comas. The first value, called
MAX. TXNE, is the length of the time display on the horizontal axis. The
second value is either an N or an u, depending on whether the f irst value is
in minutes or in hours. 2MT third and fourth values are the minimum and thej maximum frequency, in Hertz, to be displayed on the vertical axis.

This program makes extensive use of what are referred to as soft keys.
These are the keys in the upper Left of the keyboard, labeled 1.0 through 1.9.
The function of these keys can be changed by the program. At any given point

of the screen. Ompever, these keys are enebled only while the program in

already benrecorded on a disk andon wishes to mea plot of the data, the
disk is put in the left drive and 1.4 is presed.

Ase that 1.0 has nespressed. Ihe next thing displayed is

Put bAaR DISK IN Ln't 1
XMYRLZU DISK I? SIM

md 1.0 sow reods OW'MOM sad 1.4 reeds nag!. DU& Put a disk in the
letft ive, sad it it boe Hot boom =Mtui, Psem R1. otherwISe. ones IM0



If K4 is pressed, the disk will be initialized. oce that is complete# press

KO to continue the program. The next thing displayed is

ready to collect

while KO reads START COLLECT, KI reads 0-DUIP ON/Or, K2 reads CHG. SCALe, and
K4 reads STOP COLLECT. KO is pressed to start the data collection.

The scale of the plot on the screen can be changed at any time while the
program is running by pressing K2. The screen then displays

scale time/freq axes
Rater Screen Width Time (Minutes/Hours), (N/H)

A new time scale is entered, followed by a coma and an N or an H to indicate
whether it is minutes or hours. The display then shows

Enter Screen Height Fain., aax. (Ho)

The graph is then re-drawn and plotting continues with the new scale. Data
that were plotted on the old graph will not be showni however, they will be
stored on the disk. one point should be emphasisd: during the time that the
coputer is waiting for input (e.g., for the now scale values), the frequency
counter is not read and no data are obtained.

71o terminate the data collection, K4, labeled STOP COLLECT, is pressed.

4 E IHE PLOT DISK

if K4, labeled RVIN DISK, was pressed, the computer will plot the data
in a manner similar to what it does for the real time data, except it gets it
from the disk. In this case, KG now reads STAT PLOT, KI reads 0-DUlP /, K2
reads CHG. SCAL, and K4 reads STOP PLOT. Here, K2 works the sam way as has
already been described. K4 terminates the plotting.

cOpyIEG SE PLOTS 0U 103 PRIET

It is possible to copy, or dump, the screen plots to the NP26710 Printer.
(The 0 indicates graphics capability.) ey I has been set up with an on/off
toggle capability. The default condition is off. Push it once and it is on;
push it again and it is off. The status of the key is displayed in the lower
left corner of the screen during both data acquisition and disk plotting.
When the dump routine is off, the computer plots across the graph until the
right limit is reahedl then the graph is erased and a new one started with
the starting time equal to the ending time of the previous plot. This is
repeated continuously as log as data are taken or disk data plotted.

When key 1 is in the ON position the same thing happens, but before
starting a new graph an the screen when the plot reaehee the right edge, the
computer outputs, or dumps, the plot to the printer. ITw aims of plot are
pesiblo the standard also shown in figure 1, and a dodde size plot shown
in figuro 2. 'g got the lrger se plot, type D900 MYr a8 1"01, IlaMNaiND
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and 3XEUTB prior to running the program. To get back to the smaller sizem,
type the same thing without the EXPA MD. This option has been programed on
key 3. The default in for a small graph. Xey 3 alternates between mall and
large graph.

One thing should be considered when dumping graphics to the printer. it
takes about 30 seconds to'dump the small graph and about 1 1/2 minutes to dump
the large graph. No frequencies are being read during these times. If the
time scale on the graph is made short, much data can be missed while the
graphs are being dumped. it is recommended that, when dumping graphs to the
printer while taking data, the time scale be made quite long, perhaps 4 to 6
hours, to minimize this problem. If greater time resolution is needed it can
be obtained by plotting the data from the disk.

OCR=DISaPLAY AND PLOS

Nost of the information displayed on the screen, both for the data acqui-
sition and the disk plots, is fairly self explanatory. The current frequency
value is displayed in the upper left corner. 7b the right of it is shown its
number position in the current record. 7o the right of that is the total num-
er of data sples since recording began. in the upper right, current time

is displayed in hours, minutes, and seconds if data are being acquired. If
they are being plotted from the disk, it is the time when the measurement was
made. 3h the lower right is displayod the number of the current record, and
in the lower left the status of the graphics dump is shown. At the top center
of the graph the center frequency is shown. None of these is part of thegraph.
gah border, scale, and labels of the graph on the screen are plotted in

blue. The frequency data are plotted in yellow. if the frequency falls out-
side the current frequency limits of the graph, the data point in plotted at
the limit of the frequency scale in red to indicate that a frequency measure-
mnt occurred at this time, but that it was off scale. A replot of the data
vitk a sufficiently large frequency scale would permit these points to be
plotted in their correct positions.

As stated earlier, any frequency data that exceed the INBM capability
of the computer are set to the INT3M limit before being stored. These
value will be plotted at this limit if the frequency scale is large enough.
Urn true frequency values of these points cannot be recovered. These points
will, boweve, give an indication of how much frequency data are falling out-
side the capabilities of the recording system. if enough data are falling
outslde do limits and these data are cosidered to be of Interest, it may be
advisable to Iireaase the frequency range aepabilities of the system even
theough it will reduce the frequency resolution correspondingly. If most of
the data are out of range an am side, it may only be neceesary to change the
eecater freqtuency.

Ibis pgpam has t1 ti of displaylaln or not displaying the data and
gra.wo *As Is Mamoli*e with the se of key S and the alha and graphics

9m. df e ~a aM_*mt aft b" Aprd, Pn h key 5 came ad only the
grok Il diS# . fth it s"a and the data deplay will rets. Vash the

all"e ad Us grap Ml asa4U. h the pusehLs hey and it WILL



reappear. To completely blank the screen, first push key 5, then the Slpba

key. lb reovmer the graphics, push the graphics key. To recover the data
display, push key 5 again. xey 5 alternates between showing the data display
and not showing it.

lot



nearly everything about the first program applies to the second program,
listed in Appendix B. foever, while the program listed in Appendix A is
limited to making frequency measurements, plotting them, and storing then on
disk, the second program can be doing other calculations as wall. his is

because it uses the INTSW UPT capabilities of the system. When the frequency

counter has completed a frequency measurement it lets the computer know. he
computer accept the mesurement, plots it, and stores it. betwen measure-
ment, the computer can be doing other things.

As the program is currently written, the computer sits in an idle loop

and displays tine and the last frequency measurement, among other things,

while waiting for a new measurement. his is redundant information and is

used only to show where the computer is between frequency measurements. This

idle loop can be replaced with whatever program calculations are of interest.

It should be noted that, even though this program uses an interrupt tech-

nique, no data are taken while the program is waiting for input from the key-
board, receiving input from disk, or while outputting to the disk or to the
printer. This it has in common with the first program.

Also, this second program has the option of displaying or not displaying

data during acquisition. ts is accomplished with key 5 and the alpha and
graphics keys, as was described for the first program.

*I 1



Two programs to acquire frequency data with the use of the RP5345A
Frequency Q~unter have been described. These programs have been written In
Basic for the HP9836C computer. 2 he two programs are quite sti)alr, except
that the second program uses the interrupt method so that other calculations
can be performed between frequency measurements.* Both programs read frequency
data, plot them on the computer screen, and store them on disk for future
processing.

Screen plots of the frequency data can be dumped to the printer, if
desired, both when data are being plotted as they are being read and wbn they
are being plotted from the disk. these plots can be either of two sixes.

.........
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10

20 9*.....u....~..e*.e......e..me..*.*..*.......eee*

30 *
40 1 * SIGNAL COLLECTION PROGRAM ONE
50 !9 *
60 ! * Written by: R.L. KELLOGG 10 February 1984 -
70 !
80 ? * NODIFIED NRP 19 March 1984 *

100 t
110
120 SIGNAL COLLECTION is the acquisition program
130 9 for fetching frequency and time data and
140 9 storing it onto a FLOPPY disk.
150 1 Freq data from HP-5345a digital freq counter
I60 I Time data from HP-9836c internal clock
170 9 Stored on left Floppy disk in BDAT format
180
190 1 options: (1) screen display and record in real-time
200 9 (2) screen display from Floppy disk record
210
220 ? Freq Frequency data HP-Freq Counter-702
230 9 Resolution is .IHz
240 9 Time Time data Time from internal clock
250 f Resolution is 1 second
260 ?
270 ! Disk Freq & Time data are transferred to the disk
280 ? in blocks. It takes about 1 second each 256
290 data points for the file trantfer. Expect300 ? 1/0 to the disk file with minimulm data loss.

310 t
320 9 To maximize the disk storage capacity, both
330 1 Time and Frequency are stored as 2-byte
340 Integer numbers. Frequency is scaled to allow
350 .1 Hz resolution. Time storage is more
360 problematic. The julian time of the first data
370 word of each 256-block is stored in a separate
380 file called "time". The actual time stored in
390 the 256-block is the number of seconds (+one)
400 since the filed julian time. This allows
410 any 256-block to range up to 32,766 seconds, or
420 9 about half a day (or about one time/frequency
430 9 intercept every 15 minutes).
440
450 OPTION BASE 1
460 DEG
470 DIM LogoS[30 ! Title string
480 DIN FilenmeS30J ! File name string
490 INTEGER F..data(1:256) I Frequency data block
500 INTEGER T data(1:256) Time data block
510 REAL Coloiis(5,3) ? Color Map

530 OUTPUT KBD USING "#,B":255,75 9 Clear screen of alpha
540 CONTROL CRT,5:140 I Alpha in blue vice roon
550 ASSIGN *p freq TO 712 HP-FREQUENCY COUNTER
560 RENOTE *Hpjfreq
570 ! Bus 700 (select code)
580 ! Add 012 (device address)
590 OUTPUT 4Hp_.freqV"E8","E:","GO" ! Enables Remote & Addresses
600 " tn Talk.

k42
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620 Sys_disk$-":INTERNAL,4,0" I Right disk for programs
630 SysdataS-":INTERNAL.4.1" ! Left disk for data
640 FilenmeS-raw data"Sysdata$ I Raw data file
650 FiletmeS"t ime"&SysdataS Start time file
660 Max-rec-250 ! Raw data file record length
670 ! Disk holds max 270.336 bytes
680 f INPORTANT POINT: t Utilization as foilows:
690 ! 256x(2+2)-1024 bytes/record
700 ! ONE DISK t 1024x250 -256.000 bytes/disk
710 > ?
720 ! 18 HRS COLLECTION > ! If the data rate is one
730 > ! measurement per second, then
740 1 TINE > ! 256x250 -64000 time/freq pts
750 ? 64000/86400-.74 days-lR hrs
760
770 Xedge=9 ! Clip edge of screen
780 Yedge-8 ! Clip height of screen
790 T._idth-5 ! Time width default-5 minutes
800 F_width=200 ! Freq width default=+/- 200 Hz
810 C-band-100000 Freq center defauitI0000 Hz
820 Lpos-l ! Logo position default
830 D-resl-1O ! 10 gives I decimal point
840 ! resolution. This aliows an
850 ! INTEGER range of +/- 3.276 kHz.
860 Flimit-32767
870 Dump$"OFF" ! Default. no graphics dump to
880 ! the printer
890 PltS-"N" ! Default. no plot to HP 7470A
900 DU"P DEVICE IS 701
910 GsizeS-"S"ALL GRAPH"
920 Dspl y-"ON"
930

950
960 I BEGIN PROGRAN
970 1 *****
9P0 Startscreen: I
990 1 INPUT "CENTER FREQUENCY (Hz)".C-band
1000 INPUT "RAX. TItE,(N/H), NIN..NAX. FREQ. (For plotting)",Tjidth,TmS.Fmin.F
max
1010 Fwidth=(Fmax-Fmin)
1020 1 ********
1030 GOSUB Setup
1040 1 ********
1050 Begln:!
1060 ! *00000***
1070 Logo$-"DATA ACQUISITION" I Let operator choose option
1080 GOSUB Background
1090 GOSUB Logo
1100 GOSUB Clr_keys
1110 GOSUB RtO-keys
1120 GOTO Wait loop
1130 Ky: l//I//7/l/I//lll Key Assignments /11//111/I/II/////I/I//
1140 RtOSkeys:?
1150 ON KEY 0 LABEL "COLLECT DATA" COTO Real-time
11tf ON KEY 4 LABEL "REVIEW DISK" GOTO Plot_disk
1170 RETURN
110 ON vfLAf L "CONT. PROGRAW GOTO Rtlb
120 ON KEY 4 LABEL "INIT. DISK" 004D Rt.,1

A3nv=
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1210 RETURN
1220 Rt2.eys:I
1230 ON KEY 0 LABEL "START COLLECT" GOTO Rt._2a
1240 ON KEY 1 LABEL :GDUP ON/OFF" GOSUB Gdin,
1250 ON KEY 2 LABEL "HG. SCALE" GOSUB T_scale
1260 ON KEY 3 LABEL "GRAPH SIZE" GOSUB G size
1270 ON KEY 4 LABEL "STOP COLLECT" GOTO ft-2b
1280 ON KEY 5 LABEL "DISPLAY OFF/ON" GOSUB Dsply
1290 RETURN
1300 Rt3keys:?
1310 ON KEY 0 LABEL "START PLOT" GOTO Rt_3a
1320 ON KEY 1 LABEL "G DUMP ON/OFF" GOSUB G dmp
1330 ON KEY 2 LABEL "CRG.SCALE" GOSUB T_scaT.
1340 ON KEY 3 LABEL "GRAPH SIZE" GOSUB G size
1350 ON KEY 4 LABEL "STOP PLbT" GOTO Rt_-b
1360 ON KEY 5 LABEL "DISPLAY OFF/ON" GOSUB Dsply
1370 RETURN
1380 Clrkys:l
1390 ON KEY 0 LABEL .. GOSUB Noopt
1400 ON KEY 1 LABEL .. GOSUB No -opt
1410 ON KEY 2 LABEL "" GOSUB No-opt
1420 ON KEY 3 LABEL ." GOSUB Noopt
1430 ON KLY 4 LABEL "" GOSUB No-opt
1440 ON KEY 5 LABEL "" GOSUB Noopt
1450 ON KEY 6 LABEL ." GOSUB Noopt
1460 ON KEY 7 LABEL ." GOSUB No.opt
1470 ON KEY 8 LABEL ". GOSUB No_opt
1480 ON KEY 9 LABEL .. GOSUB No-opt
1490 RETURN~~~~~1500! w mowmmm~oomewmtwm~~wow~m

1510 G_dmp:IF DuwpS-"OFF" THEN
1520 Dump$-"ON"
1530 IF DsplvS-"ON" THEN
1540 PRINT TABXY(9.17)"GRAPHICS DUMP IS ON
1550 PRINT TABXY(30,17);GsizeS
1560 END IF
1570 ELSE
1580 DumpS-"OFF"
1600 PRINT TABXY(9.17):"GRAPHICS DUMP IS OFF"

1610 PRINT TABXY(30,17):GsizeS
1620 END IF
1630 END IF
1640 RETURN
1650 !
1660 G-size:
1670 IF Gslze-"LARGE GRAPH" THEN
1680 DUMP DEVICE IS 701
1690 Gsizet-"SNALL GRAPH"
1700 PRINT TABXY(30.17):Gsize$
1710 ELSE
1720 DUNP DEVICE IS 701,EXPANDED
1730 Gsiz&S-"LARGE GRAPH"
1740 PRINT TABXY(30,17):GsizS
1750 END IF
1760 RETURN
1770 Dsply:
1780 IF DspiyS-"ON" THEN
1790 Dsp y$-"OFF"
f800 PRINT CHRS(12)

M
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1810 ELSE
1820 DsplyS="ON"
1830 GOSUB Retire
1840 END IF
1850 RETURN
18601 0*0****
1870 Background:!
1880 CLIP OFF
1890! ******a*
1500 GCLEAR
1910 AREA PEN Grey ! Grey background
1920 OUTPUT KBD USING "#,B";255,75 I Erase alphanumeric writing
1930 CtIP ON
1940 RETURN
1950? *....;...

1960 Logo:!
1970? *******
1980 LORG 4 ? Center logo
1990 PEN Yellow ! Always yellow
2000 CSIZE Large ! Always large letters
2010 FOR I-0 TO .1 STEP .04
2020 MOVE Llpos+I,L.pos
2030 LABEL Logo$ ! Bold characters
2040 NEXT I
2050 Lpos-l ! Ro-estab iogo default position
2060 RETURN
2070! . . ...
2080 Graf: I////I///////// Graphics Routine ,/,'/////////////////
2090 Screen grid:'

2110 IF PltS<"Y" THEN GOSUB Backqround ? Sot up grey background
2120 IF TmS-"M" THEN, TmeS-" Minutes
2130 IF TmS-"H" THEN TmeS-" Hours "
2140 GOSUB Rentep 2150 IF PltSo"Y" THEN PEN Ltgrey
2160 IF Pit$-"Y" THEN PEN 1
2170 CLIP -Xedge.X-edge,-Y edge.Y edge ? Clip graph area tn 9x6
2180 IF PltS<>"Y" THEN PEN blue
2190 !
2200 1"*=** SCALE TIME AXIS 0*00--.
2210 IF T_width(10 THEN Xtic-X.dg/(T width*G)
2220 IF T_width>l0 AND T._width(-20 THEN-Xtic-X_edge/(T_width*3)
2230 IF T_width>20 THEN Xmaj-2
2240 IF T-width<-20 THEN Xmaj-6
2250 IF Twidth>20 THEN Xtic-X_edg./(Twidth)
2260 1
2270 1 ..... SCALE FREQUENCY AXIS a.....
2280 Ytic-Y_edge/25
2290 Ymaj-5
2300 Ystep-Ytic*YmaJ
2310 Fstep-F_Wdth*Ystep/(2-Y_edge)2320 feoome un~~memo° n

2330 IF PIt$>"Y" THEN PEN Ltgrey
2340 IF PItS"Y" THEN
2350 INPUT "DO YOU WANT TO DRAW A GRIO (Y/N)".GrdS
2360 IF Grd$s"Y" THEN
2370 PEN 2
2300 ! GRID Xtic,Ytic
2390 END IF
2400 END IF

AS
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2410 !IF PltSo"Y" THLN GRID XticYtic ! Draw black grid
2420 IF Plt$SO"Y" THEN PEN Blue
2430 IF PltS-"*Y" THEN PEN ?
2440 AXES Xtic.Ytic,9,8.Xmaj.Yma) Drawi blue axes
2450 AXES Xtic.Ytic,-9.-8,Xmaj.Ymaj ! Drawi blue axes
2460 CLIP OFF
2470 !++..
2480 Xaxis: !4 1 Label Time Axis
2490 !+...
2500 IF T-width<6 THEN Tstep-Xtic*Xmaj
2510 IF Twidthi>-6 THEN Tstep-2*Xtic*Xmal
2520 FOR 1-0 TO 2*(X_edge+.l) STEP Tstep
2530 CSIZE 3
2540 LORG 6
2550 MOVE -kXedge+I.-8.02
2560 1 x-Tj-idth*I/(2*Xedge)
2570 LABEL USING 'K";T-.x
2580 NEXT I
2590 MOVE 0,-8.6
2600 LABEL USING "K":"TIME (":Tme$;.")"
2610 ? .....++.
2620 Yaxis: !+ Label Frequency Axis
2630 ! .........
2640 F-YFmin
2650 FOR J-0 TO 2-Y-edge+.1 STEP Ystep
2660 LORG 8
2670 IF Fnmax)-1000 OR Fmin(-(-OO00) THEN
2680 Fval-Fy/1000
2690 IF ABS(Fval)(1.E-6 THEN FvalO0
2?00 ELSE
2710 Fval-F~y
2720 IF ABS(Fval)(I.E-6 THEN FvaiO0
2730 END IF
2740 MOVE -9.1.-Y_edge+J
2750 LABEL USING "K':Fvai
2760 FKy-FyFstep
2770 NEXT J

t 2780 LDIR 90
2790 MOVE -10.47,0
2800 LORG 4
2810 IF Fmax>-1000 OR Fnin<(4-1000) THEN
2820 FrS-"kHz."
2830 ELSE
2840 FrS-"Hz."
2850 END IF
2860 LABEL USING "K":'FREQUENCY ("-;FrS:" )

A2870 LDIR 0
2880 CLIP ON
2890 RETURN
2900 1
2910 Dd: /////////Data Display Routine /////i/Ii////
2920 1 ****
2930 Display~data:
2940 1 *****
2950 WHILE Grid>-X edge ! Check for screen edge
2960 GOSUB Scree; grid
2970 lim*-.zro-Time f Set time ordinate
2980 LORG 4
2990 LDIR 0

3000 CSIZE 3

A6
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3010 MOVE 0.8.15
3020 CLIP OFF
3030 PEN Blue
3040 LABEL USING "K";"START AT ":TIME$(Time..zern):" ".;DAIES(Time-zero)
3050 CLIP ON
3060 Grid-O
3070 END WHILE
3080 IF DsplyS-"ON" THEN
3090 PRINT TABXY(9.5);- .. CLEAR DATA
3100 PRINT TABXY(9,5);Freq ? Display FREQ resolution to "Dresl"
3110 PRINT TABXY(21.5):Icount
3120 PRINT TABXY(26.5);Pcount
3130 PRINT TABXY(65.5);TIMES(TLme) 1 DisplayHR:MIN:SEC
3140 PRINT TABXY(68,18);Record-nr
3150 ELSE
3160 PRINT CHRS(12)
3170 END IF
3180 Tpos-TLme-Timezero Scala Time axis
3190 IF TmS-"'M" THEN Xpos-lpos/30*(X_*dge/T width)
3200 IF TmS-"H" THEN Xpos-Tpos/1800-(X_edge/T_width)
3210 Xpos-Xpos-X edge
3220 Fpos-Freq-Fm:n
3230 Ypos-Fpos-2Y_edge/(Fmax-Fmzn)-Y_edge
3240 Grid-Xpos
3250 IF Grid>Xedge ANO DumpS-"ON" THEN GOSUB Gdump
3260 IF Grid>X_edge THEN Displaydata ! Oope... right edge run off
3270 IF ABS(Fdata)(Flinit THEN
3280 IF PltS"Y" THEN PEN Yellow
3290 IF Plts-"Y" THEN PEN 1
3300 MOVE Xpos,Ypos ? Plot data to screen
3310 RPLOT 0.0.-1 ! PEN UP
3320 END IF
3330 IF Freq>-Fmax OR Fdata>-Flimit THEN
3340 IF PItS<>"Y" THEN PEN Red
3350 IF PltS-"Y" THEN PEN 2
3360 HOVE Xpos,Y edge-.97
3370 RPLOT 0.0.-i
3380 END IF
3390 IF Freq(-Fmin OR Fdata<--Flimit THEN

* 3400 IF PItS<>"Y" THEN PEN Red
3410 IF PltS-"Y" THEN PEN 2
3420 HOVE Xpos.-Yedge-.97* 3430 RPLOT 0.0.-i
3440 END IF
3450 RETURN
3460 f
3470 Tscale: I IIIIIIIIII/ Change Graphics Scale I II III /
3480 ! a*****
3490 LogoS-"scale time/freq axes"
3500 GoS U Background
3510 GOSUB Logo
3520 PRINT TABXY(25,15):"Enter Screen Width Time (minutes/hours),(/H)"
3530 INPUT "Time ",Twidth.TmS
3540 PRINT TABXY(25,16);"Enter Screen Height Fmin., Foau. Hz)"
3550 INPUT "Freq ",Fmin,Fmax
3560 Fvdth-Fmax-Fmin
3510 LgoS-"continue."
3580 GOSUB Background
3590 L_pos--.5
3600 GOSUB Set-up
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3610 GOSUB Graf
3620 IGOSUB Logo
3630 LORG 4
3640 LDIR 0
3650 CSIZE 3
3660 MOVE 0,8.15
3670 CLIP OFF
3680 PEN Blue
3690 LABEL USING "K";"START AT ":TIMES(Time_zero);" ";DATES(Time-zero)
3700 CLIP ON
3710 RETURN
3720 ! ***----**
3730 Colormap:!II/II//III/ Color Map IIII111111111111111111111
3740 ! *-******
3750 DATA 0,0.0, 1.1,1, .2..2,.2. 1,0.0, 0,1,0, 0,0,1. 1.1,0
3760 DATA .1,.1,,1, 0,1.0, 0,0,1,10.1,0, 0,1,0, 0.1,1, 0,0,1, 1,0,1
3770 ! pen 0 black pen 6 blue pen 11 yellow
3780 ! pen 1 white pen 7 yellow pen 12 green
3790 ! pen 3 grey pen 8 It grey pen 13 cyan
3800 ! pen 4 red pen 9 green pen 14 blue
3810 ! pen 5 green pen 10 blue pen 15 magenta
3820 ! *********
3830 No-opt:RETURN ! Dummy routine
3840 ! *********
3850 Wait-loop:BEEP 160..t Wait Loop
3860 Loop:GOTO Loop
3870 ! ////////////////////Real-time Data Collection////////////////////
3880 ! *********
3890 Real_time: ! Begin real-time program
3900 ! *******
3910 Logo$"REAL-TIME COLLECTION" ! Set up screen
3920 GOSUB Background
3930 GOSUB Logo
3940 GOSUB Clr-keys
3950 GOSUB Rtl_keys
3960 CSIZE Medium
3970 LORG 4
3980 LABEL "*PUT DATA DISK IN LEFT DRIVE"
3990 LABEL "*INITIALIZE DISK IF REQUIRED"
4000 CSIZE Small
4010 PEN Green I Change Color
4020 LABEL ...

4030 LABEL "(COLLECTION REPLACES PREVIOUS DATA ON THIS DISK. Record by 
Record)"

4040 GOTO Wait loop
4050 ! II//IIIIIIIII Initialize Data Disk IIIIIIIIIIIIII II
4060
4070 Rt la: I Roquest initli9atio
4080 ? *00--
4090 CSIZE Medium
4100 LORG 4
4110 LABEL
4120 LABEL
4130 LABEL "INITIALIZATION STARTED"
4140 INITIALIZE Sys-data$ ! Initialize left data disk
4150 LogoS"continue"
4160 GOSUB Background
4170 GOSUB Logo
4180 BEEP 160-.1
4190 RETURN
4200 !
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4210 Rt.lb: ! Establish data & time fiie
4220 ? ----**--*
4230 ON ERROR GOTO RtIc ? If error in file name. create it
4240 CREATE BDAT FilenmeS,hax rec,1024 I If file exists. don't create
4250 CREATE BDAT FiltmeS,Max..rec,10 ! Start time file
4260 Rt lc:OFF ERROR
4270 ASSIGN OD.rite TO FilenseS ! Open path to data file
4280 ASSIGN OST-rite TO Filetme$ I Open path to start time file
4290 Pcont-1 ! Total Nr Points
4300 LogoS-"ready to collect"
4310 GOSUB Background
4320 GOSUB Logo
4330 GOSUB Clrkeys
4340 GOSUB Rt2_keys
4350 Recordnr-1 Initialize collect parameters
4360 Icount-1
4370 Grid-Xedge ? Used by Display Data
4380 GOSUB Wait-loop I Wait for operator to start
4390 ! ********
4400 Rt_2a: ? Start collection
4410 ! *******so

4420 !///////////// // Get Data from Freq. Counter //////////////////
4430 Collect: !
4440 WHILE Record_nr<-fax_rec ' Collect while disk space
4450 WHILE Icountl-256 I Collect 256 data points
4460 ENTER OHpfreq;Frequency 1 Enter data from counter
4470 Time=TIMEDATE ! Get time
4480 IF Icount-I THEN S-time-Time ? Start time of 256 block
4490 T.data(Icount)-Time-S time+1 f Save integer time to seconds
4500 Fdata"-NT(D res.tFroqiencv-Cband))
4510 IF Fdata>-Flimit THEN Fdata-Flimit
4520 IF Fdata<--Flimit THEN Fdata-Flim it
4530 Freq-Fdata/Dresl
4540 F data(Icount)-Fdata ! Save freq to "Uresl" resolution
4550 GOSUB Display-data I Data to screen
4560 Icount-Icount+1 ! Up data counter
4570 Pcount-Pcount+1
4580 END WHILE ! Datum array now full
4590 1 Now have 256 data points...
4600 1 Put out to disk
4610 OUTPUT D-rite.Record nr;T-data(-).Fdata(-)
4620 OUTPUT #TjiritoRecord .nr:Stime
4630 Record_nr-Record_nr 1
4640 Icount-1 I Set data counter
4650 END WHILE I Done--filled disk file
4660 ! a****
4670 Rt_2b: I Terminate collection
4680 f ****a****
4690 LogoS-"collection terminated"
4700 Lo 0-7 f Position logo at botto
4710 G SUBLogo ! not to.obscure data
4720 IF Record nr>&_aree THEN Rt_2c
4730 FOR 1-Icout TO 256
4740 T data(I)-O Null Time
4750 F -dt,(I)-0 IN lI Frequency
4760 NEXT I

4770 I Now have 256 data pointe
4790 1 Fmi out to disk
4790 OUTPUT U...writ.,Record.nr;T_data(),Fddta(e)
4 O OUTPUT OTmr i teR.4ord.nr ;St im
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4810 Rt 2c: I
4820 A§SIGN VD writ* TO - I Close Files
4830 ASSIGN *T-witt TO
4840 GOSUB Clrkeys I Loop back to screen options
4850 GOSUB Rt0Jreys
4960 GOTO Wait-loop
4870?t
4880 PdI/III/I/IdPlot Data from DLsk/////I////II/
4890 !
4900 Plotdiak:l
4910
4920 INPUT "OUTPUT TO PLOTTER (Y/N)",PltS
4930 Logo$-"PLOT DISK( DATA"1 time a f req scaling before
4940 GOSUB Clr-keys
4950 IF P1 tS-"Y" THEN GOSUB Hp~g1
4960 IF PItS(>"Y" THEN GOSUB Set-up
4970 IF PItSC)'Y" THEN GOSUB Logo I displaying data from disk
4980 GOSUB Rt3 -keys
4990 GOTO Kaitaloop
5000 1
5010 Rt_,3a:!
5020 ! ****
5030 ASSIGN @D_path TO Filnel Open Raw-data File
5040 ASSIGN #T_path TO FiletmeS Open Time file
5050 Pcountl I Total Points counter
5060 GridXedge

50470 FO eodn-!T a-e

5080 Recordllll TO P Read block of data from disk

5090 ENTER * DpathRecord*nr;Tmdata(#).Fata(e)
5100 IF Rcord-nr THEN
5110 ENTER T.pathRecor&(nr;T"irst
5120 END IF
5130 ENTER *Tpath.Ro~cordnr S.t ime
5140 IF TfirstS Time THEN Rt_3b
5150 Icount I Set data in block counterV5160 WHILE Icount(-256
5170 IF T"ata(IcatNOSU THEN Rt-3b dEnd if zdro (no data)
5180 TiOS -T data(Icont)+S.time-1 I Reconstruct Julian Tim
5190 Fdataodata(Icount)
5200 F re-dat-lD-*rsl
5210 GOSUB Display-data Display data to %croon
5220 Icount-Icount1 I Up data counter
5230 Pcoiant-Pcount+ I
5240 END WHILE
5250 NEXT RtcortTnr i Loop until done
5260 t .d-..edge
5270 Rt R-3b I
5280 1 --- a-
5290 LogoSDplot completed'
5300 L.PFS.0 I Put logo at side of screen

5320 LDIR 9
5330 CLIP OFF
5340 IF PItlsoY" THEN GOSUB Logo I not to oee data

S50 WL E cut -

~~~~5190 C dtl daa ONut

52 IN F rf-ath/De 1
5210 TO D.10t f ls tn

5220 [cuir on~ ! edyecone

5230 Pcou t -co~nt +4



qel

5410 GOSUB RtOkeys
5420 GOTO Wait-loop ! Loop back and await operator
5430 ! command
5440 Set up: 1//I///// Initial Setup // //I/ ///1I//I////
5450 GINIT I Initialize graphics
5460 GCLEAR ! Clear screen of graphics
5470 PLOTTER IS CRT,"INTERNAL":COLOR NAP ? Use screen as plotter
5480 RESTORE Colormap ? Data pointer for read colors
5490 READ Colors(-) ! Enter new color map
5500 SET PEN I INTENSITY Colors() ! Establish new colors
5510 Large-6 I Large letters
5520 Nedium-4 ! Medium letters
5530 Small-3 ? Small letters
5540 Yellow=7 ! Yellow Pen
5550 Ltgrey-8 ! Ltgrey Pen
5560 Green-9 Green Pen
5570 Blue=13 I Blue Pen
5580 Grey-3 I Grey Area Pen
5590 Red-4 I Red Pen
5600 GRAPHICS ON
5610 Xrange-l00NAX(1,RATIO)
5620 Yrange-100*AX(1.1/RATIO)
5630 VIENPORT .05=Xrapge,.95*Xrange,.08-Yrange..98-Yrange
5640 WINDOW -10.5.10.5.-10.10 ? Set initial screen window
5650 RETURN
5660
5670 Hp_gl:PLOTTER IS 705,"HPGL"
5680 RETURN
5690 Gdump: 1/I// /// Dump Graphics to Printer IIIIIII / /i/
5700 DUMP GRAPHICS #701
5710 RETURN
5720 Rerite:
5730 IF DsplyS-"ON" THEN
5740 PRINT TABXY(25,1);"Center Frequency is ';C_band/lO00;" kHz"
5750 PRINT TABXY(9,4):"FREQUENCY Icount Dcount"? Label screen
5760 PRINT TABXY(67.4);"TIIE"
5770 IF DumpS-"OFF" THEN
5780 PRINT TABXY(9.17):"GRAPHICS DLMP IS OFF"
5790 PRINT TABXY(30,17):Gsize$
5800 ELSE
5810 PRINT TABXY(9,17):"GRAPHICS DUIP IS ON
5820 PRINT TABXY(30,17);GsizeS
5830 END IF
5840 PRINT TABXY(67.17):"RECORD"
5850 END IF
5960 RETURN
5870 END
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20 ! *~****#**e**.......*.

30 ! 0
40 ! * SIGNAL COLLECTION PROGRAM TWO
50 ! *
60 ! * Written by: R.L. KELLOGG 10 February 1984 *
70 ! * -
80 ! * MODIFIED MRP 14 March 1984 -
90 !
100 ! ** . *** ** ** **

110
120 ! SIGNAL COLLECTION is tf.r acquisition program
130 ! for fetching frequency and time data and
140 ! storing it onto a FLOPPY disk.
150 ! Freq data from HP-5345a digital freq counter
160 ! Time data from HP-9836c internal clock
170 ! Stored on left Floppy disk in BOAT format
180
190 ! options: (1) screen display and record in real-time
200 I (2) screen display from Floppy disk record
210 !
220 f Freq Frequency data HP-Freq Counter-102
230 1 Resolution is .1Hz
240 Time Time data Time from internal clock
250 * Resolution is 1 second
260
270 ! Disk Freq & Time data are transferred to the disk
280 ! in blocks. It takes about 1 second each 256
290 data points for the file transfer. Expect
300 I/O to the disk file with minimum data loss.
310
320 ! To maximize the disk storage capacity, both330 ! Time and Frequency are stored as 2-byte
340 integer numbers. Frequency is scaled to allow
350 ! .1 Hz resolution. Time storage is more
360 ! problematic. The julian time of the first data
370 w word of each 256-block is stored in a separate
380 ? file called "time". The actual time stored in
390 1 the 256-block is the number of seconds (+one)
400 since the filed julian time. This allows
410 1 any 256-block to range up to 32,766 seconds, or
420 about half a day (or about one time/frequency
430 ! intercept every 15 minutes).
440 !
450 ! Can output graphs to either the printer or
460 1 the HP 7470A Plotter.
470
480 OPTION BASE 1
490 DEG
500 DIN LogeS1303 ! Title string
510 DIN F I enme$[301 ? File name string
520 INTEGER F data(1:256) I Frequency data block
530 INTEGER T-data(1:256) I Time data block
540 REAL Colors(15,3) ! Color Nap
550 1 63C@***..............e.e......,
560 OUTPUT KBD USING "0.B";255.75 I Clear screen of alpha
570 CONTROL,CRT,5;140 I Alpha in blue vice green
560 RESET 7
590 ASSIGN Otpreq TO 712 f HP-FREQUENCT COUNTER
600 REMOTE Hpfreq I Bus 700 (select code)

Ui



610 ON INTR 7,:4 GOSUB Dread ! Add 012 (device address)
620 ! Frequency counter works on an
630 ! interrupt basis.
640 1
650 SysdiskS-":INTERNAL.4.0" Right disk for programs
660 SysdataS-":INTERNAL4,1" I Left disk for data
670 FilenmeS-"rauj_data"&SysdataS ! Raw data file
680 Filetmee-"time"&Sys_dataS ! Start time file
690 Maxrec-250 ! Raw data file record length
700 ! Disk holds max 270,336. bytes
710 IMPORTANT POINT: > Utilization as follows:
720 > I 256x(2+2)-1024 byte/record
730 ONE DISK 1024x250-256.000 bytes/disk
740 >
750 1 18 HRS COLLECTION > If the data rate is one
760. > I measurement per second, then
770 TIME > f 256x250 -64000 time/freq pts
780 1 64000/8i400.74 days-18 hrs
790
800 Xedge-9 f Clip edge of screen
810 Yedge-8 ! Clip height of screen
820 T_width-5 I Time width default-5 minutes
830 Fwidth-200 ! Freq width default-+/- 200 Hz
840 CbandlO0000 ! Freq center default-100000 Hz
850 Lpos-1 ! Logo position default
860 Dresl-lO 1 10 gives 1 decimal point
870 ! resolution. This allows an
880 ! INTEGER range of +/- 3.276 kHz.
890 Flimit-32767 I Prevents error stop if freq.
900 I exceeds integer limit.
910 DumpS-"OFF" I Default No printer dump of Graph
920 PItS"N '  I Default No plot to HP 7470A
930 GsizeS-"SNALL GRAPH"
940 DUMP DEVICE IS 701
950 DsplyS-"ON"
360 ! i.............a.......e.ee...:.e00ee
970980 !
990 !11111111111 BEGIN PROGRAMIII111111111111!
1000 I *...w....

1010 Start-*screen:I
1020 INPUT "MAX. TIME.(M/H). MIN..MAX. FREG. (For plotting)",!_width.TmS.Fmin,F
max
1030 Fwidth-(Fmax-Fmin)
1040 1 -*-o*-..
1050 GOSUB Sot_up
1060 I *'******
1070 Begin:?
1080 1 *0*0*00*.
1090 Logo$"DATA ACQUISITION- I Let operator choose option
1100 GOS8 Background
1110 GOSUB Logo
1120 GOSUB Clrkeys
1130 GOSUB RtO keys
1140 GOTO Halt loop
1154 Kys:11/I//I ///////Key Amsigments /II/111/111t1/1/11111/1//I11
1160 RtOkeys:!
1170 ON KEY 0 LABEL "COLLECT DATA" GOTO Real time
11N ON KEY 4 LAVEL "REVIEM DISK" gOTO Plotdisk
11 RETUIM
1200 RtLtkev.:f
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1210 ON KEY 0 LABEL "CONT. PROGRAM" GOTO Rt_.lb
1220 ON KEY 4 LABEL "INIT. DISK" GOSUB Rt-la
1230 RETURN
1240 Rt2_kJrs:f
1250 ON KEY 0 LABEL "START COLLECT" GOTO Rt_2a
1260 ON KEY I LABEL "G DUMP ON/OFF" GOSUB G-dep
1270 ON KEY 2 LABEL "CHG. SCALE" GOSUB T-scal*
1280 ON KEY 3 LABEL "GRAPH SIZE" GOSUB G size
1290 ON KEY 4 LABEL "STOP COLLECT GOTO Rt_2b
1300 ON KEY 5 LABEL "DISPLAY OFF/ON" GOSUB Dsply
1310 RETURN
1320 Rt3_keys:t
1330 ON KEY 0 LABEL "START PLOT" GOTO Rt.3a
1340 ON KEY 1 LABEL "G DUMJP ON/OFF" GOSUB G-dmp
1350 ON KEY 2 LABEL "CHC. SCALE" GOSUB T-scale
1360 ON KEY 3 LABEL "GRAPH SIZE" GOSUB G size
1370 ON KEY 4 LABEL "STOP PLOT" GOTO Rt0b
1380 ON KEY 5 LABEL "DISPLAY OFF/ON" GOSUB Dsply
1390 RETURN
1400 Clr_keys:!
1410 ON KEY 0 LABEL .. GOSUB Noopt
1420 ON KEY 1 LABEL . GOSUB No.opt
1430 ON KEY 2 LABEL "" GOSUB Noopt
1440 ON KEY 3 LABEL "" GOSUB No.opt
1450 ON KEY 4 LABEL . GOSUB No.opt
1460 ON KEY 5 LABEL . GOSUB No-opt
1470 ON KEY 6 LABEL . GOSUB No-opt
1480 ON KEY 7 LABEL " GOSUB No-opt
1490 ON KEY 8 LABEL . GOSUB No-opt
1500 ON KEY 9 LABEL " GOSUB No-opt
1510 RETURN
1520!
1530 G-dmp:IF DumpS-"ON" THEN
1540 IFI Dspy$-"ON" THEN PRINT TABXY(9.17);"GRAPHICS DUMP IS OFF"
1550 DuapS-"OFF"
1560 IF DsplyS-"ON" THEN PRINT TABXY(30.17);GsazeS
1570 ELSE
1580 IF DspIyS-"ON" THEN PRINT TABXY(9.17):"GRAPHICS DUMP IS ON
1590 DumpS-"ON"
1600 IF DsplyS-"ON" THEN PRINT TABXY(30.17):Gslzes
1610 END IF
1620 RETURN
1630 !
1640 G sizo !
1650 iF GsizoS-"LARGE GRAPH" THEN
1660 DUMP DEVICE IS 701
1670 Gslzo-"SMALL GRAPH"
1680 IF DsplS-"ON" THEN PRINT TABXY(30,17);Gstz*S
1690 ELSE
1700 DUMP DEVICE IS 701.EXPANDED
1710 Gsi zoS-LARGE GRAPH"
1720 IF DspIyS-"ON" THEN PRINT TABXY(30,17):Gslz*S
1730 END IF
1740 RETURN
1750 Dopl:
1760 IFVwplyI*"ON" THEN
1770 opIyS, FF"
1790 PRINT C09(12)
170 ELSE
Im OspIyS-"ON"
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1810 GOSUB Rerite
1820 END IF
1830 RETURN
1840! ***.*o'*
1850 Backgroird:1
1860 CLIP OFF
1870? ***"*.
1880 GCLEAR
1890 AREA PEN Grey ? Grey background1900 OUTPUT KBD USING "'.B":255,75 t Erase alphanumeric writing1910 MOVE -10.5.-10

1920 CLIP ON
1930 RETURN
1940! *******.
1950 Logo%?
1960? 0**-*..*
1970 LORG 4 ! Center logo
1980 PEN Yellow I Alway qlow
1990 CSIZE Large-. Alws large letters
2000 FOR I-0 TO .1 STEP .04
2010 MOVE Llpos+I.L_pos
2020 LABEL LogoS ' Bold characters
2030 NEXT I
2040 L pos-1 I Re-ostab logo default position
2050 RETURN20609 *='=*..-*.

2070 Graf: ///////////////// Graphics Routine ///I ////////////
2080 Screen._gr id:1
2090! "
2100 IF PltS< "Y" THEN GOSUB Background I Set up grey backgrewd
2110 IF To$-"t"" THEN TmeS-" Minutes
2120 IF TuS-"H" THEN Too$-" Hours "
2130 IF Dsply$-"ON" THEN GOSUS Iterite
2140 IF PltS<"Y" THEN PEN Ltgrey
2150 IF PItS-"Y" THEN PEN I
2160 CLIP -X edge,Xedge.-Y edge,Yedge I Clip graph area to 9x8
2170 IF PltS7>"Y" THEN PEN UIu. -2180 ?
2190 f*=,, SCALE TIME AXIS *o.......'
2200 IF Twtdth(-10 THEN Xtic©Xdgeo/(T width-G)
2210 IF Twidth>10 AND T width<20 THEN Xtic-X edge/(T width*3)
2220 IF T.width)20 THEN Isaj-2
2230 IF T-width(.20 THEN Xaj-6
2240 IF Twidthl20 THEN Xtic.-X_.edge/(T_vjdth)
2250
2260 **** SCALE FREQUENCY AXIS "=..
2270 Ytic-Y.edge/25
2280 Ysaj-5
2290 TstP-Yti c-Y8j
2300 F tep-F_wjdthst/(2_edge)2310 1 *eeeingeeeee.eene..Deeee.

2320 IF Plt$-"Y" THEN
2330 NPUT "DO YOU WAT T OW A G0I (Y/N)",Grtd
2350 arwY" TW
2350 PEN 2

23" GRID Xtic.Ytic I Owo Ulid
(237 END IF

2 IF ,itoY" TEN PEN lue
Pit-"THr MEN N I

,, . .4 =•



2410 AXES XtioYtic.9.8.XmajYmaj ! Draw blue axes
2420 AXES Xtjc.Ytkc.-9.-8.XaaJ.YmaJ ! Draw. blue axes
2430 CLIP OFF
2440 +++..+++
2450 Xaxzs: !+ Labe, rime Axis
2460 ++..+.+
2470 PEN Blue
2480 IF Twidth<6 THEN Tstep-Xtic-Xmaj
2490 IF Tjwidth>-6 THEN Tstep-2-Xtic-Xaaj
2500 FOR I-0 TO 2-(Xedge+. ) STEP Tstep
2510 CSIZE 3
2520 LORG 6
2530 MOVE -Xedge+I.-8.02
2540 T x-T_width*I/(2*X_.edge)
2550 LABEL USING "K":T-x
2560 NEXT I
2570 MOVE 0.-8.6
2580 LABEL USING "K":"TIME (":Tme$;")"
2590 t+++++++
2600 Yaxis: !+ ! Label Frequency Axis
2610 +++++++++
2620 PEN Blue
2630 Fy-Fmin
2640 FOR J-0 TO 2-Y_edge*.I STEP Ystep
2650 LORG 8
2660 IF Fmax>-1000 OR FmLn<-(-1O00) THEN
2670 Fval-F_y/1000
2680 IF ABS(Fval)(I.E-6 THEN Fval-O
2690 ELSE
2700 FvaI-F-y
2710 IF ABS(Fval)(I.E-6 THEN Fval-O
2720 END IF
2730 MOm -9.1.-Yf.dge+J

t 2740 LAPEL USING "K":Fval
2760 FyF_vyFstep2760 NEX

( 2770 LDIR 90
* 2780 MOVE -10.47.0

2790 LORG 4
2800 IF Foam>-1000 OR Fmin(=(-1000) THEN
2810 Frb-"kHz."
2820 1 _SE
2030 Fr6-"Nz."
2840 END IF
2950 LABEL USING "K":"FREQUENCY ( ";Fr$:" )"
290 LDIR 0
2010 CLIP ON2080 RE TURN
21"Dd: ////////// Display Data //////////////
2900 t * * ""*

2910 Dliplawdata: I
2520 1 *****a***
2930 WHILE Grid>-X_edge . Check for sceen edge
2W4 GUS Scren_..r ad
25W0 Ti OwTie I Set ties ordanate
2W~ CLVIPOF
2570 PEN 9 1 u
29 LONG 4

IGA T i 0.00,.153w4 %RL USI[NG "K";"STARRT AT ";TIME[S4Ti*@_sro)%" ":DATEs(Tift-tero)



j.

3010 CLIP ON

3020 Grid-O
3030 END WHILE
3040 IF Dsply$-"ON" THEN PRINT TABXY(9°S);" ! CLEAR DATA
3050 IF DsplyS-"ON" THEN PRINT TABXY(9,5);Freq I Display FREG resolution
3060 ! to "D-resl"
3070 IF Dsply$-"ON" THEN PRINT TABXY(21.5):Icount
3080 IF DsplyS-"ON" THEN PRINT TABXY(26.5):Pcount
3090 IF DsplyS-"ON" THEN PRINT TABXY(65.5);TIMES(Time) I Display HR:HIN:SEC
3100 IF DsplyS-"ON" THEN PRINT TABXY(68.18);Recordjnr
3110 Tpos=Time-Time_zero I Scale Time axis
3120 IF TmS-""" THEN Xpos-Tpos/30*(X edge/T width)
3130 IF TmS-"H" THEN Xpos-Tpos/1800e(K...dge/Twidth)
3140 Xpos-Xpos-Xedg.
3150 Fpos-Freq-Fmin
3160 Ypos-Fposo2*Y.edg/lFmax-Fin)-Yodge
3170 Grid=Xpos
3180 IF Grad>X edge AND DumpS-"ON" THEN GOSUB Gdump I Output plot to printer
3190 IF Grid>X.edge THEN Display_data I Oops... right edge run off
3200 IF ABS(Fdata)<Flimit THEN
3210 IF Plt$<>"Y" THEN PEN Yellow
3220 IF PltS-"Y" THEN PEN 1
3230 HOVE Xpos,Ypos ! Plot data to screen
3240 RPLOT 0.0,-1 ? PEN UP
3250 END IF
3260 IF Freq>-Fmax OR Fdata>-Flimit THEN
3270 IF PItS<>"Y" THEN PEN Red
3280 IF PItS-"Y" THEN PEN 2
3290 HOVE Xpos,Yedge*.97
3300 RPLOT 0.0.-1
3310 END IF
3320 IF Freq<-Fmin OR Fdata<=-Flimit THEN
3330 IF PltS>"Y" THEN PEN Red
3340 IF PItS-"Y" THEN PEN 2
3350 HOVE Xpos.-Yedgeo.97
3360 RPLOT 0.0.-I
3370 END IF
3380 RETURN
3390 //////////// / Change Graph Scale //////////////////////////
3400 t *********
3410 T_scale: I 1 Change screen scale factors
3420 1 a******** for graphics.
3430 DISABLE INTR 7
3440 LogoS-"scale time/freq axes"
3450 GOSUB Background
3460 GOSUB Logo
3470 PRINT TABXY(25.15)*"Enter Screen Width Time (ainutes/hours).(0/H)"
3480 INPUT "Time ",TwdthTmS
3490 PRINT TABEXY(25.16);"Enter Screen Height Fmin., Foax. Hz)"
3500 INPUT "Freq ",FminFoax
3510 Fwidth-Fmax-Fmin
3520 Logo$"continuo"
3530 GOSUB Background
3540 Lpos--.5
3550 GOSU Set-up
3560 PEN Blue
3570 GOSUM Graf
3560 CLIP OFF
3590 LORG 4
3600 MOVE 0,8.15
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3610 LABEL USING "K":"START AT ":TIMES(Tamezero):' * :DATES(rim.zero)
3620 CLIP ON
3630 ENABLE INTR 7
3640 RETURN
3650 !//111////////////////11// Color Hap II/1t// 11111/1111111/1
3660 ? *oo-----*
3670 Color map:!
3680 ? ""o*..
3690 DATA 0,0.0. 1.1.1. .2_.2,.2, 1.0.0. 0,1.0, 0.0,1. 1,1.0
3700 DATA .1,.1,.1, 0,1,0, 0,0,1.1,1,0, 0,1.0. 0.1,1. 0,0,1, 1,0#1
3710 ! pen 0 black pen 6 blue pen 11 yellow
3720 ! pen 1 white pen 7 yellow pen 12.green
3730 ! pen 3 grey pen 8 It grey pen 13 cyan
3740 ! pen 4 red pen 9 green pen 14 blue
3750 ! pen 5 green pen 10 blue pen 15 magenta
3760 ? **..***-*
3770 Noopt:RETURN ! Dummy routine
3780 1 *****
3790 Naitloop:BEEP 160.05 ! kait Loop
3800 Loop:DISABLE INTR 7
3810 GOTO Loop
3820 o
3830 Realtime: /////I/ Begin real-time program //////////////
3840 ! -**-..-.*
3850 LogoS-"REAL-TIME COLLECTION" ' Set up screen
3860 GOSUB Background
3870 GOSUB Logo
3880 GOSUB Clr.keys
3890 GOSUB Rtl-keys
3900 CSIZE Medium
3910 LORG 4
3920 LABEL "*PUT DATA DISK IN LEFT DRIVE"
3930 LABEL "*INITIALIZE DISK IF REQUIRED"
3940 CSIZE Small
3950 PEN Green ? Change Color
3960 LABEL
3970 LABEL "(COLLECTION replaces previous DATA on this DISK: Record by Record)"
3980 GOTO Wait-loop
3990 !ill/lllIlllll Initialize Data Disk IIIIIII/IIIII11
4000 ! ****-**
4010 Rtjla: ! Request nittilzation
4020 1 ***-*****
4030 CSIZE Iedium
4040 LORG 4
4050 LABEL
4060 LABEL
4070 LABEL "INIIIALIZATION STARTED"
4080 INITIALIZE $ys dataS I Initialize left data disk
4090 LooS-"continue"
4100 GBSUDBackground
4110 GOSUB Logo
4120 BEEP 160..05
4130 RETURN
4140 1 -e.....e
4150 Rtlb: F Fstabiish data & time fait
4160 1 *ee..ee
4170 ON ERROR COTO Rt 1c 1 If error in file name, create it
4160 CREATE ITT FalnAs,f roet,1624 I If file gists, don't create
41" CREATE IBUT Filetwturec,1# f Start time file
4200 Rt.lt:OFF ERS ie4,



4210 ASSIGN OD_write TO Filenme$ I Open path to data file
4220 ASSIGN *T__rite TO Filetm$S f Open path to start time file
4230 Pcount-0 ! Total Nr Points
4240 LogoS-"ready to collect"
4250 GOSUB Background
4260 GOSUB Logo
4270 GOSUB Clrkeys
4280 GOSUB Rt2jeys
4290 Record-nr-I I Initialize collect parameters
4300 Icount-0
4310 Grid=X_edge ? Used by Display Data
4320 GOSUB Wait-loop ! Wait for operator to start
4330 t **-******
4340 Rt_2a: ! Start collection
4350 ! *.....*..
4360 Collect:
4370 OUTPUT #Hp freq; E8","E:"."GO" I Remote Enable & Addresses Counter to talk
4380 ENABLE INTR 7;2
4390 Idler: W1111111111 Naiting for Frequency Counter Interrupt IIIIIII
4400
4410 IF Dsply$-"ON" THEN
4420 DISP USING Fmta;DATES(TINEDATE)," ".TINE$(TIIEDATE).Freq.Icount.Pcount.R
ecord-nr
4430 ELSE
4440 DISP ....
4450 END IF
4460 GOTO Idler
4470 Fmta:IMAGE 7XK.K,K.X.NDDDD.D.3X.DDD.3X,DDDDD.3X.DDD
4480 !
4490 '//////I////// Terminate Data Collection /////////////////////////
4500 ! *******
4510 Rt_2b:
4520 ! -
4530 LogoS-"collection terminated"
4540 L os--7 ! Position logo at bottom
4550 GSUB Logo ! not to obscure data
4560 IF Record nr>Max rec THEN Rt_2c
4570 FOR I-Icount TO 256
4580 Tdata(I)-O ! Null Time
4590 F-data(I)-O ! Null Frequency
4600 NEXT I
4610 ! Now have 25b data points
4620 ! Final out to disk
4630 OUTPUT #D-writeRecord-nr:T-data(*'.r-data(*)
4640 OUTPUT @T_riteRecord_nr:S time
4650 Rt_2c: !
4660 ASSIGN ODwrLte TO * ! Close Files
4670 ASSIGN *T_write TO *
4680 GOSUB Clr-keys ! Loop back to screen options
4690 GOSUB RtO-keys
4700 GOTO Wait_loop
4710 Pd:I/////I///////// Plot disk data //!11i/1t// 11I////1I1/1
4720 ! "******
4730 Plot-disk:!
4740
4750 INPUT "OUTPUT TO PLOTTER (Y/N)",PltS 1 Plot on 747UA Plotter?
4760 LooS'"PLOT DISK DATA" I time&freq scaling before
4770 GOSUB Clr keys
4780 IF PItS-"Y" THEN GOSUB Hp.gl
4790 IF Plt$<>"Y" THEN GOSUB Setup
4800 IF PltSo"Y" THEN GOSUB Logo displaying data from disk
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4810 GOSUB Rt3 keys
4820 GOTO Wait loop
4830 !**.u
4840 Rt_3a:!
4850 ! *****
4860 ASSIGN @Dpath TO FilenmeS ! Open Raw-data File
4870 ASSIGN *T__path TO Filetmel ! Open Time file
4880 Pcount-0 !Total # Points counter
4890 Grid-Xedge
4900 FOR Record-nrI1 TO Maxrjec
4910 ! Read block of data from disk
4920 ENTER *Dpath.Record-nr;:T-data *) ,F-data(-)
4930 IF Record nr-1 THEN
4940 ENTER *L~path,Record_nr;T-first
4950 END IF
4960 ENTER *Tpath,Recordnr;St ime
4970 IF T-first>S-time THEN Rt_3b
4980 Icount-0 ! Set data in block counter
4990 WHILE Icount(256
5000 Icount-Icount+1 U Lp data counter
5010 Pcount-Pcount+l
5020 IF T-data(Icountl)0 THEN Rt_3b ! End if zero (no data)
5030 Time-T data(Icount)+S.time-l ! Reconstruct Julian Time
5040 Fdata-V~data(Icount)
5050 Freq-Fdata/D resi ipa at osre
5060 GOSUB Display-data !Dslydt osre
5070 END WHILE
5080 N4EXT Record-.nr !Loop until 0 ie
5090?
5100 Rt_3b:

5120 LogoS-"plot completed"
5130 Lpos-0 Put logo at side of screen
5140 Llpos-10,1 !so as not to obscure data
5150 LDIR 90
5160 CLIP OFF
5170 IF PltS0>"Y" THEN GOSUB Logo
5180 LlposO0
5190 LDIR 0
5200 CLIP ON
5210 ASSIGN *Dpath TO *
5220 ASSIGN *T-path TO * Close #Liles
5230 GOSUB Clr..keys
5240 GOSUB RtO..keys
5260 command
5270 Set..up: ///I///IInitial Setup ,//////II////////
5280 GINIT ! Initialize graphics
5290 GCLEAR ! Clear screen of graphics
5300 PLOTTER IS CRT."INTERNAL";COLOR IAP f Us# screen as Plotter
5310 RESTORE Color-.map ?Data pointer for read colors
5320 READ Colors(*) tEnter new color wa
5330 SET PEN I INTENSITY Colors(*) Establish new colort
5340 Large4 t Large letters
5350 Medium-4 Meodium letters
5360 Small-3 Small letters
5370 Yellogs7 Yellow Pen
5380 LtgreY-S Ltgrey Pon
5390 Groen-9 !Green Pen
5400 Bleae-13 !Blue Pen
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5410 Grey-3 ! G:ey Area Pen
5420 Red-4 ! Red Pen
5430 GRAPHICS ON
5440 Xrange.10U*IAX(1 ,RATIO)
5450 Yrange-10O*MAX(1 .1/RATIO)
5460 VIEbIPORT .05*Xrange, .95*Xrange. .08'Yrange, .98*Yrange

*5470 WINDOW -10.5.10.5.-10.10 !Set initial screen wizndow
5480 RETURN c oH 40 lte5490 ! /I//III/ Assign Graphicl oH 40 lte /II/l//
5500 Hp~gl:PLOTTER IS 705."HPGL"

* 5510 RETURN
5520 Dread: I/I///lIRead frequency -oqinter //ii/Ii/////
5530 Icount-Icount+1
5540 Pcount-Pcount+1
5550 ENTER OHpjfreq;Frequency ! Enter data from counter
5560 Time-TIMEDATE !Get time
5570 IF Icountl1 THEN S-time-Time ! Start time of 256 block
5580 T-data(Icount)-Time-S-tiue+1 ! Save integer time to seconds
5590 Fdata-1NT(D-resl-(Frequency-C- band))
5600 IF Fdata)-Flimit THEN Fdata-Flimit
5610 IF Fdata<--Flmit THEN Fdata--Flimit
5620 Freq-Fdata/D-resl
5630 F-data(Icount)-Fdata tSave freq to "D-resl" resolution
5640 GOSUB Dxsplay-data !Data to screen
5650 IF Icount>-256 THEN GOSUB Dstore ! Up data counter
5660 ENABLE INIR 7
5670 TRIGGER #Hp~f req
5680 RETURN
5690 ? Now have 256 data points ...
5700 ! Put out to disk
5710 Dstore: '/I//I/IOutput Data to Disk/I/I///J/III/

* 5720
5730 OUTPUT @D..writeRecord-nr:T-data(*).F.Aata(*)
5740 OUTPUT OT write.Record~jir;Stime
5750 Record nr _Record nr+1
5760 Icount-0 ! Set data counter
5770 IF Record-nr>Max-rec THEN STOP ! Done--filled disk file
5780 RETURN
5790
5800 Gdump:!/////I////////// Output graph to Printer//II/I//I/
5810 DUMIP GRAPHICS 0701 ! For double size plots EXECUTE 'DUMIP DEVICE IS D701,EX
PANDED' once. before running the program.
5820 RETURN
5830 Renit.: I
5840 PRINT TABXY(25,l):"Center Frequency is ";C-band/10OOO" kHz"
5850 PRINT TABXY(9,4);"FREQUENCY Icount Dcount" ! Label screen and :
5860 PRINT TABXY(67,4),**TI1E" Create black grid with
5870 PRINT TABXY(67,17);"RECORD" I blue axes

*5880 PRINT TABXY(g.17):."GRAPHICS DUMfP IS ON
5890 IF DuopSO"O0N" THEN PRINT TABXY(9,17);"GRAPHICS DUM9P IS OFF"
5900 IF Gsizel'SALL GRAPH" THEN PRINT TADXY(30.17):"SN"ALL GRAPH"
5910 IF GsizeS-LARGE GRAPH" THEN PRINT TABXY(30.17);"LARGE GRAPH"

*5920 RETURN
5930 END

oil1

* - -,RON --



DATE

"ILMEu,

va


