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_ Two programs written in Basic for the HP9836C computer are described. While the two progzams are similar, the first reads fre-
quancy, plows it, and stores it on the disk; the second employs the intertupt technique, providing versatility.
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The objective of this work was to provide a computer program for the
HP983I6C which could read frequency data from the HP5345A Frequency OCounter and
Plot these data on the computer screen, with the option of dwmping the plots
to the line printer. The data were also to be recorded on disk for further
processing. While frequency was of primary interest here, the program should
be useful for other types of data, such as phase locked loop error voltage or

amplitude nadingl.:

e

INTRODUCTION
— - N
fwo programs have been w’r}_ggn\tot the HP9836C computer in Basic to
obtain frequency data from the” HPS34SA 'frequency counter. While the two pro-
grams are quite similar, the first one reads frequency, plots it, and stores
it on the disk. The main difference in the second program is that it uses the
interrupt technique, sc that between freguenCy measurements it can do other
things, The first program is listed in Appsndix A and the second in Appendix
B,

tam

DESCRIPTION

Since the two programs are qQuite similar, only the first one will be
described in detail. The original program was written by R. L. Kellogg, but
many changes and additions have since been made. It is probable that further
improvements cov .. be made to the program, but as it is it does a satis-
factory jaob.

This program calculates frequency offset valuss from a "center frequency”
identified in the program as C-band. This frequency, as seen in the program,
is 100 kHz. Before running the program, it will have to be changed to the cen-
ter frequency of whatever signal is of interest. The program then sultiplies
this offset frequency by 10 and comverts it to IWTBGER form before storing it.
This has the advantage of allowing much more data to be stored on a single
disk and at the sams time provide a teath Nerts frequency resolution. Whea
the frequency is read from the disk it is divided by 10 before it is uwsed.
The disadvantage is that it limits useful frequency offset measuresents to
between +3276 M= and -327¢ Es. Normally, if the freguency value is outside
these limits, the computer quits and ocutputs the message that INTEGER limits
have been exceeded. To awoid the problem of the computer quitting, if any
value is outside the limit, it is set to the limit and that valwme stored. It
is possible to store larger frequency offsets, with a corresponding reduction
ia frequency resolution, by changing the value of the coanstant, D-resl.
Presently, it is set to 10 in the program. 1If it were ohanged to 1, frequency
offsets between +32767 and ~32767 gould be recorded. In this case, the fre-
Qquency resclution would be 1 Herts.

The time of the frequency seasurement is determined with the wes of the
oumputer’'s internal clock. This clock is read, to the nearest seocond, at the
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beginning of each 256-sample data record and this value is subtracted from the
time for subsequent measurements in the record. This value is then converted
to INTEGER. After 256 frequency samples have been taken, the time array is
added to the frequency array and stored as a 1024-byte record in the data
file. The starting time for the record is stored in a corresponding record as
a REAL number in a ssparate file. When the data are read from the disk, the
process is reversed.

According to Kellogg, this method should allow about 18 hours of fre-
quency measurements to be stored on a disk if measuresents are aade at 1-
second intervals.

Befores running the program, make sure that the address of ths frequency
counter is set to 12 (that is, A3 and A4 are set to 1 and A2 and AS are set to
0). Also, make sure that the switch marked TALK ONLY and ADDAESSABLE is in
the ADDRESSABLE position. These switches are located on the back of the
frequency counter.

After the program is loaded and RUM 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 commas. The first value, called
MAX. TIME, is the length of the time display on the horizontal axis. The
second valus is either an M or an H, depending on whether the first value is
in msinutes or in hours. The third and fourth values are the minimum and the
naxisum 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 KO through K9.
The function of these keys can be changed by the program. At any given point
in the progras, the key function is shown in a corresponding box at the bottom
of the screen. Iowever, these keys are enabled only while the prograa is
tmw.

Once the scale of the data plot has been entered, the computer comes up
with the display DATA ACQUISITION and KO shows COLLECT DATA, while X4 shows
REVIEM DISK. If ons wishes to oollect data, KO is pressed; if data have
already been recorded on a disk and one vishes to see a plot of the data, the
disk is put in the left drive and K4 is pressed.

DATA ACQUISITION
Assume that X0 has been pressed. The next thing displayed is
REAL~TIME COLLECTION

PUT DA\ DISK IN LEFT DRIVE
INITIALISE DISK IF REQUIRAD

and KO now reads CONT., PROGKAN and K& reads INIT. DISK. Put & disk in the
leoft drive, and Aif it has not been INITIALIEED, press K4; othervise, press KO.




If X4 is pressed, the disk will be initialized. Once that is complete, press
XO to continue the program. The next thing displayed is

ready to collect

while KO reads START COLLECT, K| reads G-DUMP ON/OFF, K2 reads CHG. SCALE, and
X4 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
Enter Screen Width Time (Minutes/Hours), (M/H)

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

Enter Screen Height Mmin., Feax. (Hz)

The graph is then re-drawn and plotting continues with the new scale. Data
that were plotted on the 0ld graph will not be shown; howaver, they will be
stored on the disk. One point should be emphasized: during the time that the
computer is waiting for input (e.g., for the new scale values), the frequency
counter is not read and no data are obtained.

To terminate the data collection, K4, labeled STOP COLLERCT, is pressed.

REVIM PLOT DISK

If K4, labeled REVIEW 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, KO now reads START PLOT, K1 reads G-DUMP ¥Y/N, K2
reads CHG. SCALE, and K4 reads STOP PLOT. Here, K2 works the same way as has
already been described. K4 terminates the plotting.

COPYING SCREEM PLOTS ON THR PRINTER

It is possible to copy, or dump, the screen plots to the EP2671G Printer.
(The G indicates graphics capability.) Key 1 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 acroes the graph until the
right limit is reached; then the graph is erased and a unew one started with
the starting time equal to the ending time of the previous plot. 1This is
repsated continuously as long as data are taken or disk data plotted.

When key ! is in the ON position the same thing happens, but before
starting a nevw graph on the screen when the plot reachss the right edge, the
computer outputs, or dumps, the plot to the printer. Two sises of plot are
possible: the standard sise showm in figure 1, and a double sise plot showm
in gigure 2. To get the larger size plot, type DUNP DEVICE IS 701, EXPANDED
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and EXECUTE prior to running the program. To get back to the smaller size,
type the same thing without the EXPANDED. This option has been programed on
key 3. The default is for a small graph. Xey 3 altsrnates between small and

large graph.

One thing should be considered when dumping graphics to the printer. It
takes about 30 gseconds 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.

SCREEN DISPLAY AND PLOTS

Most of the information displayed on the screen, both for the data acqui-
sition and the disk plots, is fairly self explanatory. The current frequency
valus is displayed in the upper left corner. To the right of it is shown its
number position in the current record. To the right of that is the total num-
ber of data samples 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. In the lower right is displayed 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 g¢graph the center frequency is shown, MNone of these is part of the

graph.

The border, scale, and labels of the graph on the screen are plotted in
blus. %The frequency data are plotted in yeliow. If the frequency falls out-
side the current frequency limits of the graph, the data point is plotted at
the limit of the frequency scale in red to indicate that a frequency asasure-
ment accurred at this time, but that it was off scale. A replot of the data
with 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 INTEGER capability
of the computer are set to the INTEGER limit before being stored. These
values will be plotted at this limit if the frequency scale is large enough.
the true frequency values of thess points cannot bes recovered. These points
will, howvever, give an indication of how much fregquency data are falling out-
side the capabilities of the recording system. If enough data are falling
outside the limits and these data are comsidered to be of interest, it may be
advisable to increase the frequency range capadilitises of the systea even
though it will reduce the frequency resolution correspondingly. If most of
the data are out of range on one side, it may only be necessary to change the
cetiter frequency.

s grogras has the option of displaying or not displaylng the data and
graphs. This is soconplished vwith the use of key 5 and the alpha and graphics

keys. nummmmmmyum.whmsmumym
graph will 4isplay. Pubh it sgain and mmmyuunm. rsh the
alghe Key and the graph will disapgear. Pesh the graghics hey amd it will
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reappear., To completely blank the screen, first push key 5, then tha alpha

key. To recover the graphics, push the graphics key. To recover the data
display, push key 5 again. Key 5 alternates betwsen showing the data display

and not showing it.

o e N YR Wy




Nearly everything about the first program applies to the second program,
listed in Appendix B. However, while the program listed in Appendix A is
limited to making frequency measurements, plotting them, and storing thea on
disk, the second program can be doing other calculations as well. This is
because it uses the INTERRUPT capabilities of the system. When the frequency
counter has completed a frequency measurement it lets the computer know. The
computer accepts the measurement, plots it, and stores it. Between measure-
ments, the computer can be doing other things.

As the program is currently written, the computer sits in an idle loop
and displays time and the last frequency measurement, among other things,
while waiting for a new measurement. This is redundant information and is
used only to show where the computer is betwsen 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., This is accomplished with key 5 and the alpha and
graphics keys, as was described for the first program.




gp—

N

SUMMARY

Two programs to acquire freguency data with the use of the HPS345A
Frequency Counter have been described. These programs have been written in
Basic for the HP9836C computer. The two programs are quite similar, 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 when they
are being plotted from the disk. These plots can be either of two siszes.

L S
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& 1 0 ! NARNBGRRARARRRRBRRAERR BN AREPRNNEBRRARBRRBRRABEAVRBRERRRBRRRRENRRS '
i 20 § 0000000000005 00 0000 00.00.00 00.00.00 0090 00 00 00 U5 00 00. 0000 5000 08 50 08 08 00 1000 55053008 06 08 0500 0545 08 00 0500 45 00 00.00 00 08 00 00 00 04 00 4 ¢ i
30 ! . bd !
\ i ;g : L SIGNAL COLLECTION PROGRAM ONE L4
L -
' 1758 ; = Written by:  R.L. KELLOGG 10 February 1984 =
; : - -
i ! 80 ! . MODIFIED MRP 19 March 1984 i
‘ 1 90 , XTI Y IZYEET YT TR YI LYY 2R YT YR 2R SRR YRR Y R R r 2t ol g )
: 100 § 0000000000000 00,0000 000000 009000 0.00 000000 0800 0000 00 0000 0005 00 00 08 00.00-08 00 08 0008 08 05 00. 0008 06 00 40 08 08 5000 08 00 0.0 08 98 01 00 08 '
H 110 i . i
: 120 ! SIGNAL COLLECTION 1s the acquisition program
H 130 ! for fetching frequency and time data and :
140 ! storing it onto a FLOPPY disk. o
150 ! Freq data from HP-5345a digital freq counter ;
160 ' Time data from HP-9836¢c internal clock :
}gg 3 Stored on left Floppy disk in BDAT format "
190 ! options: (1) screen display and record in real-time f
g?g z (2) screen display from Floppy disk record i
220 é Freq frequency data HP-Freq Counter=702
230 ! Resolution is .1H:z
240 ! Time Time data Time from internal clock
i 250 ! Resolution is ! second
| g 260 '
L 270 t Disk Freqa & Time ogdta are transferred to the disk
‘ 280 ! in blocks., It takes about 1 second each 256
| 3 290 ' data points for the file transfer. Expect
i ! g?g : 1/0 to the disk file with minimum data loss.
' i 320 1 To maximize the disk storage capacity. both ;
{ 330 ! Time and Frequency are stored as 2-byte
i 340 ' integer numbers. Frequency is scaled to allow
i 350 ! +1 Hz resolution. Time storage is more
] 360 ! problematic., The juiian time of the first data
b 370 ! word of each 256-block is stored in a separate
380 H file callied "time”. The actuai time stored in
390 ! the 256-block is the number of seconds (+one) X
400 ! since the filed julian time. This allows .
' t 410 ! any 256-block to range up to 32,766 seconds., or :
i : 420 ' about half a day (or about one tlu&/‘roquoncy i
. % 430 ! intercept every 15 minutes),
' 440 0000000000000 000000 5000 00,0000 00 080000 00 08 08 4 00 U000 0006 000040 0006 00 08 00 00 30 00 06 06 00 48 0008 9599 80 98 3% 00,2050 30 08 40 06 99 9% 00 % i
| 450 OPTION BASE 1 3
} 460 DEG
- 470 DIM Logo$[30) ! Title string 1
; ‘ 480 DIM Filenme$(30] ! File name string !
490 INTEGER F_data(1:256) ! Frequency data block - ;
500 INTEGER T data(1:256) ! Time data block |
510  REAL Colors(to.3) t Color Map
520 | SRR RRRNERR R IRERRRRAARENANRR RN SRS RRRRRORRNNRNNRRRRRRD RN BN R RS P
530  OUTPUT KBD USING "#,B":255,75 ! Llear scroon of alpha o |
540 CONTROL CRT,5:140 1A n blue vice aroon
] ] S50 ASSIGN $Hp_freq TO 712 ! HP FREQUCNCY COUNTE
» A 4 560 REMOTE @Hp_freq
570 * Bus 700 (seiect code)
, 580 ! Rdd 012 (device address)
, S90 OQUTPUT @#Mp_freq:"EB"."E:"."G0" ! Cnables Remote & Addresses
{ 600 ! to Talk.
Wt vy S «\.,'?.«;.wi:n
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0go
GOSUB Clr_keys
GOsus Rto koys
GOTO MWa

s:!
ON KEY 0 LABEL "COLLECT DATA" GDTO Real_tinme
ggtﬁsg 4 LABEL "REVIEW DISK™ GOTO Plot_disk

ON KEY 4 LﬂlEL "INIY DISK” GOSUB Rt

. PROGRAN" GOTO R; -1b

610 HEEX T YT TR T T T LY TET LY LYY Y T Ty 1 ey s T YT Y Y Y T YT R 2 Y ey )
S 620 Sys_disk$=":INTERNAL,4,0" ! Right disk for programs
1 630 Sys_dataS=":INTERNAL .4,1" ! Left disk for data
. i 640 FilenmeS="raw _data”8Sys_datas ! Raw data file
; o 650 FiletmeS="time"&Sys_data$ ! Start time file
j - 660 Max_rec=250 ! Raw data file record length
‘ ; 670 ! Disk holds max 270,336 bytes
} 680 ! IMPORTANT POINT: > ! Utilization as follows:
| 690 ! > ! 256x(2+2r=1024 bytes/record
;?g : ONE DISK > z 1024x250 =256.000 bytes/disk
! > '
720 ! 18 HRS COLLECTION > ! If the data rate is one
730 ' > ! measurement per second, then
740 4 TIME > ¢ 256x250 =64000 time/freq pts
;28 ! 64000/86400=.74 days=18 hrs
[
770 X _edge=9 ! Clip edge of screen
780 Y_edge=8 !t Clip height of screen
790 T _width=S ' Time width default=5 nxnutes
800 F_width=200 ! Freq width default=+/- 200 H
810 C_band=100000 ' Freq center default=100000 Hz
820 L_pos=1 ! Logo position default
830 D_resl=10 ' 10 gives ! decimal point
840 ! resolution. This aliows an
| 850 * INTEGER range of +/- 3.276 kHz.
: N 3 860 Flimit=32767
P ‘ P e 870 DumpS$~"OFF" t Default. no graphtcs dump to
C 880 ! the printer
' ' 890 Plts="N" ' Default. no plot to HP 74704
! A 900 DUMP DEVICE IS 700
4 910 Gsize$="SMALL GRAPH"
: 920 Dsply$=-"ON"
! 930 ! XY YYTY YRR 2T Y YA Y I YYYY YRS RYYYYYYY YRR YL YRR Ll g A LYy d
‘ 9‘0 ! (I TYYY XYY T LTI Y Y2 XL 222 Y229y yy vy yyrasyyy-y syt iyl Lyl s 4L Y2 )
. 950 !
‘ ‘ | 960 ! BEGIN PROGRAM
i s 970 ! mesannann
980 Start_screen:
- 990 ! INPUT "CENTER FREQUENCY tH2)",C_band
; 1000 INPUT “MAX. TIME,(M/H), MIN, ,MAX. FREQ. (For plotting)",T_width,Tas Frin,F
max
1010 F_width=(Fmax-Fmin)
1020 ! wwnnnnaen
1030 GOSUB Set_up
1040 ! wonnanune
1050 Bogin H
1060 ! nn..-.-nu
1070 goS-”DﬁTA ACQUISITION" ! Let operator choose opticn
:838 UB Elckground
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1210 RETURN

1220 Rt2_keys:! .
1230 ON KEY 0 LABEL "START COLLECT™ GOTO Rt _2a
1240 ON KEY 1 LABEL "G_DUMP ON/OFF" GUSUB G_dmp
1250 ON KEY 2 LABEL " CHG. SCALE™ GOSUB T_scale
1260 ON KEY 3 LABEL "“GRAPH SIZE” GOSUB G llzo
1270 ON KEY 4 LABEL “STOP COLLECT" GOTO Rt

1280 ON KEY 5 LABEL “DISPLAY OFF/ON" GOSUB Dlplv
1290 RETURN

1300 Rt3_keys:!

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 “CHG.SCALE" GOSUB T_scale
1340 ON KEY 3 LABEL “GRAPH SIZE” GOSUB G_siie
1350 ON KEY 4 LABEL "STOP PLDT" GOTO Rt_3b

1360 ON KEY 5 LABEL "DISPLAY OFF/ON" GOSUB Dsply
1370 RETURN

1380 Clr keys !

1390 ON KEY 0 LABEL "™ GOSUB No_opt

1400 ON KEY 1 LABEL "" GOSUB No_opt

1410 ON KEY 2 LABEL " GOSUB No_opt

1420 ON KEY 3 LABEL "" GOSUB No_opt

1430 ON KLY 4 LABEL "“" GOSUB No_opt

1440 ON KEY S LABEL " GOSUB No_opt

1450 ON KEY 6 LABEL "" GOSUB No_opt

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

TS0 00T 59500000 000000 00 90-00.00 90.00.50 00 90.40.00.00 000000 0% 0040 0000 0000 00 000000 40 00.00.00 40 00 40 45 0000 00 50 45 4651 40 00 00 40 05 00 00 01 05 00 00 00 5. 00 0.0 03 00 0 00
1510 G_dmp:IF Dump$="0FF" THEN

1520 Dump$="'0ON"

1530 IF Dsply$=~"ON" THEN

1540 PRINT TABXY(9,17);"GRAPHICS DUMP IS ON *
1550 PRINT TABXY(30,17):6size$

1560 END IF

1570 ELSE

1580 Dump$="0FF"

1590 IF Deply$="0ON" THEN

1600 PRINT TABXY(9,17):"GRAPHICS DUMP IS OFF"
1610 PRINT TABXY(30,17):Gsize$

1620 END IF

1630 END IF

1640 RETURN

1650 !

1660 G_size: !

1670 IF Gsize$="LARGE GRAPH" THEN

1680 DUMP DEVICE IS 701

1690 Gsize$="SMALL GRAPH"

};?3 ELb PRINT TABXY(30,17):Gs1ze$

1720 DUHP DEVICE 1S 701 ,EXPANDED

1730 Gsize$="LARGE GRQPH"

1740 PRINT TABXY(30,17):Gs120$

1750 END IF

1760 RETURN

1770 D.pls

1780 1ply$'"0N“ THEN

1790 Deply$="0FF"

PRINT CHRS$(12)




1810 ELSE

1820 Dsply$="ON"

1830 GOSUB Rerite

1840 END IF

1850 RETURN

1860! woansnunnn

1870 Background:!

1880 CLIP OFF

1890! snvannsus

1500 GCLEAR

1910 AREA PEN Grey ! Grey background

1920 OQUTPUT KBD USING "#,B":255,75 ! Erase alphanumeric writing
1930 CtLIP ON

1940 RETURN

1950! neennunas

1960 Logo:!

1970 wnunnannn

1980 LORG 4 ! Center logo

1990 PEN Yellow ! Rlvays yellow

2000 CSIZE Large ! Always large letters
2010 FOR I=0 TO .1 STEP .04

2020 MOVE L1_pos+l,L_pos

2030 LABEL tLogo$ ! Bold characters

2040 NEXT I

2050 L _pos=! ! Re-estab iogo default position
2060 RETURN

2070! snunesesan

2080 Graf: Y/////////777//77 Graphics Routine //////1/17/111/1111117/77/
2030'Scroen_gr1d:'

T piirbindoados rarc g, 10 i TERT

2100¢ wnnunnnena
2110 IF P1tSCO>"Y" THEN GOSUB Background ! Set up grey background E
2120 IF Tm$="M" THEN. Tme$=" Minutes " 3
2130 IF TmS="H" THEN TmeS$=" Hours " 3 ‘
2140 GOSUB Rerite R
. % 2150 IF P1tSO"Y" THEN PEN Ltgrey
! 2160 IF Pit$S="Y" THEN PEN 1

2170 CLIP -X_edge,X_edge,-Y_edge,Y_edge
2180 }F PLES>"Y" THEN PEN Blue

2200 tennan SCALE TIME AXIS ewanaseace

2210 IF T_width<=10 THEN Xtic=X_edge/(T_widthe6)

2220 IF T_width>10 AND T _width<=20 THEN Xtic=X_edge/(T_widthe3)
2230 IF T_width>20 THEN Xmaj=2 \
2240 IF T_width<=20 THEN Xmaj}=6 b4
2250 }F T_width>20 THEN Xtic=X_edge/(T_width) s

2270 wwans  SCALE FREQUENCY AXIS wwnesew
2280 Ytic=Y_edge/25
2290 Ymaj*5
2300 VYstep=YticeYmaj
2310 Fstep=F_vwidtheYstep/(2«Y_edge)
. 2320 '..........Q...-.......................
3 2330 IF P1tS<O"Y" THEN PEN Ltgrey
. 2340 IF Plts="Y" THEN k=
2350 INPUT "DO YOU WANT TO DRAW A GRID. (Y/N)".GrdS
2360 IF Pg'g‘»ag-"v" THEN

2380 !  GRID Xtic,Ytic
23%0 END_IF
2400 END IF

t Clip graph area to 9x8

S Ry =
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2410 *IF PleS<OO"Y" THEN GRID Xtic.Ytic ! Draw black grid
2420 IF PItSO"Y" THEN PEN Blue

2430 IF Plt$="Y" THEN PEN 1

2440 AXES Xtic.Ytic,9.8.Xmaj.Ymay ! Drav blue axes
2450 AXES Xtic.Ytic,-9,-8.Xma).Ymaj Dravw blue axes
2460 CLIP OFF

2470 tesreren

2480 Xaxis: '+ ! Label Time Axis
2490 1444444

2500 IF T_width<6 THEN Tstep=Xtic*Xmaj

2510 IF T_width>=6 THEN Tstep=2+*XticeXma}

2520 FOR I=0 70 2<(X_edge+.1) STEP Tstep

2530 CSIZE 3

2540 LORG &

2550 MOVE -X_edge+1.-8.02

2560 T_x=T_width=I/(2*X_edge)

2570 LABEL USING "K";T_x

2580 NEXT I

2590 MOVE 0,-8.6

2600 LABEL USING "K":"TIME ¢(":Tme$:'")"

2610 teeerrtees

2620 Yaxis: '+ ! Label Frequency Axis
2630 1++etteee+

2640 F_y=Fmin

2650 FOR J=0 TO 2#Y_edge+.1 STEP Ystep

2660 LORG 8

2670 IF Fmax>-1000 OR Fmin<~¢-1000) THEN

2680 Fval=F_y/1000

2690 IF ABS(Fval)<1.E-6 THEN Fval=0
2700 ELSE

2710 Fval=F_y

2720 IF ABS(Fval)<!.E-6 THEN Fval=0

2730 END IF
2740 MOVE -9.1.-Y_edge+J
2750 LABEL USING "K' :Fval
2760 F_y=F_y+Fstep
2770 NEXT J
2780 LDIR 90
2790 MOVE -10.47,0
LORG 4

2810 IF Fmax>=1000 OR Fmin<=¢(-1000> THEN
2820 Fre="kHz."

2860 LABEL USING "K“:"FREQUENCY ( ";Fr$:" )*
2870 LDIR 0

2880 CLIP ON J
2830 RETURN .

0
2910 Dd: 1////////71//77/7 Data Display Routine //////711171111717711711111¢7 i
2920 ! wesunnsnn i
2930 Display_data: ! . |

2940 ! wennsanaw

2950 MWHILE Grid>=X_edge t Check for screen edge
2960 GOSUB Screen_grid

2970 Time_zero=Time ! Set time ordinate
2980 LORG 4

2990 LDIR O

CSIZE 3

R PP
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MOVE 0.8.15
CLIP OFF
PEN Blue
LABEL USING "K";“START AT
CLIP ON
Grid=0
END WHILE
IF Dsply$="ON" THEN
PRINT TABXY(9.5):"
PRINT TABXY(9,5):fFreq
PRINT TABXY(21.5):Icount
PRINT TABXY(26.5):Pcount
PRINT TABXY(65.5);TIMES(Time)
PRINT TABXY(68,18) ;Record_nr
ELSE
PRINT CHRSC(12)
END IF
Tpos=Time-T1me_zero ! Scale Time axis
IF Tm$="M" THEN Xpos=Tpos/30#(X_edge/T_uidth)
IF Tm$="H" THEN Xpos=Tpos/1800%{X_edge/T_width)
Xpos=Xpos-X_edge
Fpos=Freq-fmin
Ypos=Fpos*2«Y_edge/(Fmax-Fmin)-Y_edge
Grid=Xpos
IF Grid>X _edge ANU DumpS="ON" THEN GOSUB Gdump
IF Grid>X_edge THEN Display_data ! Oops..
IF ABS(Fdata)<Flimit THEN
IF P1tS<O"Y" THEN PEN Yellow
IF P1tS="Y" THEN PEN 1
MOVE Xpos, Ypos
RPLOT 0.0.-1
END IF
IF Freq>=Fmax OR Fdata>=Flimit THEN
IF P1t$<>"Y" THEN PEN Red
IF P1t$=""Y" THEN PEN 2
MOVE Xpos Y edge' 97
RPLOT O
END IF
IF Freq<=Fmin OR Fdata<=-Flimit THEN
IF P1t$<>"Y" THEN PEN Red
IF P1tS="Y" THEN PEN 2
MOVE Xpos.- Y _edge~,97
RPLOT 0.0,-

"1 TIMES(Time _zer0) ;" "“i:DATES(Time_zero)

"' CLEAR DATA
! Display FREQ resolution to "D_resl”

! DisplayHR:MIN:SEC

.right edge run off

! Plot data to screen
!t PEN UP

! snnansens

T scale: Y ////7717/7/1/77// Change Graphics Scale ////1/111/711117/7711¢
' .-...nn-.

gos- ‘scale time/freq axes"

UB Background

PRINT TABXY(ZS 15):"Enter Screen Width Time (minutes/hours),(M/H)"
INPUT "Time ".T width,Tm$
PRINT TRBXY(ZS 16);"Enter Screen Height Fmin., Fmax. H2)"
INPUT “Freq .ann.anx
F.width=Fmax-fFmin
Logo$="continue”

B Background

(e st
SUB Set_up
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3610 GOSUB Graf
3620 !'GOSUB Logo
0 LORG 4
3640 LDIR 0 i
3650 CSIZE 3 !

3680 PEN Blue

3690 LABEL USING "K":"START AT “:TIMES(Time_zero);" “;DATES(Time_zero)
3700 CLIP ON

3710 RETURN

3720 ! wnunnusns

3730 Color_map:V///7/////111777 Color Map /11/711711141071111200780111217

3740 ' nennnunnw

3750 DATA 0,0,0, 1.1,1, .2,.2,.2, t,0,0, O0,1,0, 0,0,1, 1,1,0

3780 DQTR ~1'-1o~10 00100' 090v1010100' 00100| 001v1' ocov‘v 10001

3770 ! pen O black pen 6 blue pen 11 yellow

3780 ! pen 1 white pen 7 vyellow pen 12 green

3790 ! pen 3 grey pen 8 1t 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 ! wmunmmmnn .
3830 No_opt:RETURN t Dummy routine

3840 ! snumennun

3850 Wait_loop:BEEP 160,.1 ! Wait Loop

3860 Loop:GOTO Loop
3870 Y ////7/117111711717///Real-time Data Collection//////1111/71117711/
3880 ! wunnnunns

3890 Real_time: ! Begin real-time program
3900 ! #nmumpusnw
3910 Logo$="REAL-TIME COLLECTTON" ' Set up screen

3920 GOSUB Background

3930 GOSUB Logo

3940 GOSUB Clr_keys

3950 GOSUB Rtl_keys

3960 CSIZE Medium

3970 LORG 4 _

3980 {tABEL "#PUT DATA DISK IN LEFT DRIVE™
3990 LABEL "«INITIALIZE DISK IF REQUIRED"
4000 CSIZE Small 3
4010 PEN Green ' Change Color |
4020 (ABEL " -

4030 LABEL “(COLLECTION REPLACES PREVIOUS DATA ON THIS DISK, Record by Record)

4040 GOTG HWait_loop

4050 * ///7//7774777717177 Initialize Data Disk TI1070000000000800800707

4060 ! wsnnnunen

4070 Rt_tla: ! Request initiization

4080 ! P PR

4090 CSIZE Medium

4100 LORG 4

4110 LABEL ""

4120 LABEL "

4130 LABEL "INITIALIZATICN STARTED"

4140 INITIALIZE Sys_data$ ' Initialize left data disk

4150 Logo$*="continue” )

4160 GOSUB Backaround

4170 GUSUB Logo

4180 BEEP 160,.!

4130 RETURN

4200 ! wemamnnamn
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4210
4220
4230
4240

et_lb:
H OBRBERERE

ON ERROR GOTO Rt_tc

CREATE BDAT Filenme$,Max_rec,1024
CREATE BDAT Filetme$,Max_rec,i0
Rt_1c:0FF ERROR

ASSIGN #D_write TO Filenme$
ASSIGN OT_write TO Filetme$
Pcount=1

Logo$="ready to collect”

GOSUB Background

GOSUB Logo

GOSUB Clr_keys

GOSUB Rt2_keys

Record_nr=1

Icount=1

Grid=X_edge

GOSUB Wait_loop

{ snunnnuan

Rt_2a:

t nosnunsun

V1//71111117¢71711/11/ Get Data from Freaq.

Collect:
WHILE Record_nr<=Max_rec
NHILE Icount<=256
ENTER ®Hp_freq:Frequency
Time=TIMEDATE
IF Icount=! THEN S_time=Time
T datn(lcount)-Tlno-S time+?

Fdata=INT(D_ retl-lFroquoncy-C band) )
IF Fdata>=Flieit THEN Fdata=Flimit
If Fdata<=-Flimit THEN Fdata=-Flimit

Freq=Fdata/D_resl
F_data(Icount)=Fdata
GOSUB Display_data
Icount=Icount+1
Pcount=Pcount+1

END WHILE

tstablish data & time file

If error in file name. create 1t
! If file exi1sts, don’'t create

t Start time file

! lpen path to data file
! Open path to start time file
' Total Nr Points

' Initialize collect parameters

! Used by Display Data
! Wait for operator to start

! Start collection
Counter /////117111717171111/7/

Collect while disk space
Collect 256 data points
Enter data from counter

Get time

Start time of 256 block

Save integer time to seconds

o e I b

! Save freq to "D_resl” resolution
! Data to acreen
! Up data counter

' Datum array now full
! Now have 256 data points...
! Put out to disk

QUTPUT @D_write.Record_nr;T_data(=) F_data(e)

OUTPUT OT_urite,Record_nr:iS_time

Record_nr=Record_nr+1
Icount=1
END WHILE

! nasnsnene

Rt_2b:

{ onannnsne

tosos-”golloctton terminated”

B Logo
IF Record_. nr>H¢u rec THEN Rt_2c
FOR I=Icount TO 256
T_data(I)=0
F_data(I)=0
NEXT 1

! Set data counter
! Done~~filled disk file

! Terminate collection

Position logo at bottom
not to_cbscure data

.-

' Null Time
! Null Frodynncv _

! Now have 256 data points
! Faral out to dwr

T ®D_write,Record_ neiT_data(e) ,F_ddta(s)

oUTPUT
wrm OT_uuto.heord nriS_time

J,§-5ﬁkiﬂﬂm§ﬂ
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4810 Rt_2¢c: !
4820 ASSIGN @D _uwrite T0 = ! Close Files
4830 ASSIGN OT_write 10 =
4840 GOSUB Clr_keys ! Loop back to screen options
4850 GOSUB Rt0_keys
. 2393 ,GOTO Wait_loop
f 4880 Pd:1//7//1117117111177/7/ Plot Data from Disk /7771111111111 1711111111/ :
: 4890 ! wonsnsane J
4900 Plot_disk:!? :
4910 ! wovnunnne \ i
4920 INPUT "QOUTPUT TO PLOTTER (Y/N)",Plts : ;
4930 Logo$="PLOT DISK DATA" time & freq scaling before ;
4940 GOSUB Clr_keys |
4950 IF PltS="Y" THEN GOSUB Hp_gl i
4960 IF Plt$<O>"Y" THEN GOSUB Set_up . !
4970 IF Plt$S<>"Y" THEN GOSUB Logo ! displaying data from disk
4980 GOSUB Rt3_keys
4990 GOTO Mait_loop
5000 ! wennswsn
5010 Rt_3a:!
5020 ! wnsnunnus
5030 ASSIGN 8D_path T0 FilenweS ‘ ' Open Raw-data File
5040 ASSIGN €T_path 10 FiletmeS Open Time file
Pcount=1 t Total # points counter
Grid=X_edge
5070 FOR Record_nr=! T0 Max_rec
5080 ! Read block of data from disk
5090 ENTER @D_path,Record_nr;T_data(=) f_data(»)
5100 IF Record_nr=1 THEN
5110 ENTER 6T_path,Record_nr;T_first
5120 END IF ‘
5130 ENTER 8T_path.Record_nr:S_time
IF T_first>S_time THEN Rt_3b
5150 Icount=1t ! Set data in block counter
5160 WHILE Icount<=256
5170 IF T_datatIcount?=0 THEN Rt_3b ' End if zero (no data)
5180 Time=T_datalIcount)+S_time-1 ! Reconstruct Julian Time
5190 Fdata=F_data(Icount)
5200 Freq=Fdata/D_resl
. 5210 GOSUB Display_data * Display data to screen
' 5220 Icount=Icount+1 ! Up data counter
5230 Pcount=Pcount+1
T 5240 END WHILE
. S250 NEXT Record_nr ! Loop until done
5260 { wnsssannunen
5270 Rt_3b: ¢
52680 ! sensncannese
5290 LogoS~"plot completed”
$300 L?;oc-o { Put logo at side of scresn

L =10.1

LDIR 90

wn
[—]
(%
(=]

n
(=4
o
[~

-
\J
et et e i 5 i -
wn
=
P
(]

i 5330 CLIP OFF :
|- S340 IF P1tS<>"Y" THEN GOSUB Logo ! not to obagure data .

A 53603:: t&ﬁo | |
: 5380 ggSJGH :g_plqh 10 » . g

"; 20 Wi e | 1Glose files. £ S

¥ ir keys | R " |




5410
© 5420
5430
5440

0

GOSUB Rt0_keys
GOTO Wait_loop ! Loop back and await operator

! command
Set_up: 1///////177//77 Initiai Setup ///77//7111711717771177177177/777777
GINIT Initialize graphics
Clear screen of graphics
Use screen as plotter
Data pointer for read colors
Enter new color map
Establish new colors

GCLEAR

PLOTTER IS CRT,”INTERNAL";:COLOR MAP
RESTORE Color_map

READ Culors(w)

SET PEN 1 INTENSITY Colors(»)

[ T SPEDP FT 2 S SESApY P e

Large=6 Large letters
Medium=4 Medium letters
Small=3 Small letters
Yellow=?7 Yellow Pen
Ltgrey=8 Ltgrey Pen
Green=9 Green Pen
Blue=13 Blue Pen
Grey=3 Grey Area Pen
Red=4 Red Pen

GRAPHICS ON
Xrange=100«MAX(1,RATIO)
Yrange=100=MAX(1,1/RATID)

VIEWPORT 05-Xrange. SS-Xrango..08-Yrange..98~7range
:éqogu -10 5.10.5.-10,10 ! Set i1nitial screen window

Hp_gl:PLOTTER IS 70S,"HPGL"
RETURN

Gdump: Y/////7/////7/ Dump Graphics to Printer //////////171177/7717
gg?gRﬁRAPHICS #2701

Rerite: !
IF Deply$="ON" THEN
PRINT TABXY(25,1);"Center Frequency is ":C_band/1000;" kH:z"
PRINT TABXY(9, 4)'"FREOUENCY Icount Dcount”? Label screen
PRINT TABXY(67, 4);"TIME"
F DumpS="0FF* THEN
PRI TABXY(9,17) :"GRAPHICS DUMP IS OFF"
LgiE?INT TABXY(30,17):Gs1ze$

PRINT TABXY(9,17):"GRAPHICS DUMP IS ON *
EN;R{#T TABXY(30,17);Gsize$

PRINT TABXY(67.17):"RECORD"
END IF
RETURN
END

L I S N S
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" SIGNAL COLLECTIDN PROGRAM THWC .
» -
* Written by: R.L. KELLOGG 10 February 1984 «
» MODIFIED MRP 14 March 1984 -

hadadeded A2 A4 222222 L 2RI RLE LY LY Y TNY STy Yy Y Py Y Y Y Y YYYYYY ¥
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SIGNAL COLLECTION is thr acquisition program
for fetching frequency and time data and
storing it onto a FLOPPY dick.
Freq data from HP-5345a digital freq counter
Time data from HP-9836¢c internal clock
Stored on left Floppy disk in BDAT format

options: (1) screen display and record i1n real-time
(2) screen display from Floppy disk record

HP-Freq Counter-/7(02
Resolution 1s .1H;

Time from internal clock
Resolution 1s 1 second

Freq Frequency data

Time Time data

;
!

H

4

!

t

'

4

!

t

!

!

!

!

4

! Disk Freq & Time data are transferred to the disk

! in blocks. It takes about 1 second each 256

! data points for the file transfer. Expect

3 I/0 to the disk file with minimum data loss.

4 To maximize the disk storage capacity. both

! Time and Frequency are stored as 2-byte

! integer numbers. Frequancy ts scaled to allow
! .1 Hz resolution. Time storage is more

! problematic. The julian time of the first data
! word of each 256-block 15 stored in a separate
H file called "time”, The actual time stored in
! the 256-block is the number of seconds (+one)
H since the filed julian time. This allows

! any 256-block to range up to 32,766 seconds, or
H about half a day (or about one time/frequency
: intercept every 15 minutes).

t

Can output graphs to either the printer or
i the HP 7470A Plotter.

' bbb d A4 A2 2SI AT I YT YTIYIYY LTI Y SR Y Y]

OPTION BASE 1
DEG

DIM Logo$S(30] ! Title string

DIM FilenmeS$S[301] ! File name string
INTEGER F_data(1:256) ! Frequency data block
INTEGER T_data(1:256) ! Time data block
REAL Colors(15,3) ! Color Map

L ettt i L L T Ty e
OUTPUT KBD USING "#,B";255,75
CONTROL CRT,S5;140
RESET 7

ASSICH Op_freq T0 712
perd ol g R

t Clear screen of alpha
! Alpha in blue vice green

1 HP-FREQUENCY COUNTER
t Bus 700 <(select code)
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610 ON INTR 7,14 GOSUB Dread ! Add 012 (device address)
620 ! Frequency counter works on an
630 ! interrupt basis.

640 ! (XYY IYYIYYYZYRYT IR Y P Y YT YT ZYY Y Y22 YL XYY Y YT Yy ey s 2o Y L 2.1 2 )

650 Sys_disk$=":INTERNAL.4.0"

660 Sys_data$=":INTERNAL,4,1"

670 Filenme$="raw_data"&Sys_data$
680 Filetme$S="time"&Sys_data$

690 Max_rec=250

'
L1}
1]

740 v
! 18 HRS COLLECTION
‘

IMPORTANT POINT:
ONE DISK

VVVVVVvYV

TIME

800 X_edge=9

810 Y_edge~8

820 T_width=5

830 F_width=200
840 C_band=100000

850 L_pos=1
860 D_resl=
870
880
890 Flimit=
900

10

32767

910  DumpS="0FF"
920 Pits="N"

930 GsizeS$=

"SMALL GRAPH"

940 DUMP DEVICE IS 701

950 Dsply$-

"DN"

D D D D eAD W e AP D D W D D eaD WD i W D W oD D 2aD D o " ap

Rx?ht disk for programss
Lett disk for data

Raw data file

Start time file

Raw data file record length
Disk holds max 270,336. bytes
Utilization as follows:
256x¢2+42)=1024 bytes/record
1024%x250 =256.000 bytes/disk

If the data rate is one
measurement per second, then
256x250 =64000 time/freq pts
64000/80400~.74 days=18 hrs

Clip edge of screen

Clip height of screen

Time width default=S minutes
Freq width default=+/- 200 H:z
Freq center default=100000 H:
Logo position default

10 gives 1 decimal point
resolution. This allows an
INTEGER range of +/- 3.276 kHz.
Prevents error stop i1f freq.
exceeds integer limit.

Default No printer dump of Graph
Default No plot to HP 7A70A

FE0 | #anssnsesnsnssisnnesEsNnNNNANGNRANAENCRRNRRNNRRERRRRNNENRNRNRANENNNNONRRN
S70 ! S aR RN AR RRRRNARRARRRARRRNNRRNORRENORARRNRNARRRNRERRRNRENNNNNORNGSN

980 !
990 /777117

/7177711177777  BEGIN

1000 ¢ wwannnsns

1010 Start _SC

reen:

PROGRAM  ////7/1111111171¢11117111111171¢7

1020 INPUT "MAX. TIHE (M/H), MIN. ,MAX. FREG. (For plotting)”,1_width.Tm$.Fmin,F

Max

1030 F_width=(Fmax-Fmin)

1040 ! wanvanann

1050 GOSUB S
1060 ! wonnns
1070 Begin:!

et _up

1080 t moesvencs

§

GOSUB C
GOSUB R
GOTO

J

KEV
TURN
Leys:

8883888883
ilii

R R
N =t ol =t wd o b =t b =

Rt

-l

1090 Logo$="
1100 633508

DATA ACQUISITION"
ack ground

0go
Ir_keys
t0 kcys

!

Let operator choose option

/II//7////////IIKQV Resigmments /////I//l//ll/////l/ll//l/ll
V 0 'LABEL "COLLECT DATA™ GOTO Real Ltime

LABEL “REVIEN DIK™ GOTO Plot_disk

R M e L8 . N s A




TS0 0 2500000000 5000000500 00.05.05.00 00 6.00.00 00 0.00.95.00 05 0.00.00 000 00.06.00 0.00-05.00 30000 00 01000 00.00.00-90-00 0000 0000 000000 00 01 000 05 00 000 R 000 44 08

ON KEY 0 LABEL
ON KEY 4 LABEL
RETURN
Rt2_keys:!

ON KEY 0 LABEL
ON KEY 1 LABEL
ON KEY 2 LABEL
ON KEY 3 LABEL
ON KEY 4 LABEL
ON KEY S LABEL
RETURN

2 Rt3_keys:!

ON KEY 0 LABEL
ON KEY 1 LABEL *
ON KEY 2 LABEL
ON KEY 3 LABEL
ON KEY 4 LABEL
ON KEY 5 LABEL
RETURN
Clr_keys:!?

"CONT. PROGRAM™ GOTO Rt_tb
"INIT. DISK" GOSUB Rt_la

“START COLLECT" GOTO Rt_2a
“G_DUMP ON/OFF" GOSUB G_dmp
"cﬂc SCALE” GOSUB T_scale
“GRAPH SIZE" GOSUB G_size
“STOP COLLECT™ GOTO Rt_2b
“DISPLAY OFF/ON" GOSUB Dsply

"smn PLOT"™ GOTO Rt 3a
G_DUMP ON/OFF™ GOSUB G_dmp
“CHG. SCALE" GOSUB T_scale
“GRAPH SIZE" GOSUB G_site
“STOP PLOT" GOTO Rt_3b
“DISPLAY OFF/ON" GOSUB Dsply

»* GOSUB No_opt
“* GOSUB No_opt
“* GOSUB No_opt
** GOSUB No_opt
** GOSUB No_opt
" GOSUB No_opt
“" GOSUB No_opt
“* GOSUB No_opt
“* GOSUB No_opt
** GOSUB No_opt

1530 G_dmp:IF DumpS="0ON" THEN

1540
1550
1560
1570
1580
1590
1600
1610

IF DsplyS="ON" THEN PRINT TABXY(9,17):"GRAPHICS DUMP 1S OFF"

Dump$="0FF"

EL éz Deply$="0ON" THEN PRINT TABXY(30,17):Gs1ze$
6F Dsply$="ON" THEN PRINT TABXY(9,17):"GRAPHICS DUMP IS ON "

$="0N"

éFlbsplyS-“DN” THEN PRINT TABXY(30,17):Gsi20$

RETURN

G site! H

IF Guize$="LARGE GRAPH" THEN
DUMP DEVICE Is 701

Gsize8="SMALL

, 1680 ELég o.plys-"un" m:u PRINT TABXY(30,17):Gsize$
B ' 1700 ~ DUMP DEVICE IS 701,EXPANDED

1710 Gsize8="LARGE GR
1720 EugFIDGPIVS-"ON" THEN PRINT TABXY(30,17):Gsize$

1750 » .

1760 o'? K.pm-"ou" THEN -
szm SRe12) ‘

Deplys="ON"
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1810 GOSUB Rerite
1820 END IF
1830 RETURN
1840! swnonunone
1850 Background:!
1860 CLIP OFF
i : 1870! wonnannsne
! IS 1880 GCLEAR
: ) . 1890 AREA PEN Grey ! Grey background
\ H 1900 OUTPUT KBD USING "#,B":255,75 ! Erase alphanumeric writing
) B 1910 MOVE -10.5,-10
: 1920 CLIP ON
1930 RETURN
. 1940 wwavansen
¥ 1950 Logo:!
| 1960 wnessnens
1970 LORG 4 ! Center logo
1980 PEN Yellow ! Always {ollou
1990 CSIZE Large Alvays large letters
2000 FOR I=0 TD .1 STEP .04
2010 MOVE LI_pos*I.L_pos

y 2020  LABEL Logo$ ' Bold characters
i 5030 MEXT 1
2040 L _pos=1 ! Re-estab logo default position

2060! #wunnennen

| 2070 Graf:V//////71//77177477 Graphics Routine ////7/111111111171411111¢111
; 2080 Screem_grid:!

i B 2090 asnsvnnsune

# { 2100 IF PItS<O"Y" THEN GOSUB Background ! Set up grey background
| b 2110 IF Tm$="M" THEN Tme$=" Minutes

i 2120 IF Tm$="H" THEN Tme$=" Hours "

2130 IF Dsply$="ON" THEN GOSUB Rerite

2140 IF PltS()“Y“ THEN PEN Ltgroy

2150 IF PltS-"Y“ THEN PEN

' ‘ 2160 CLIP - dgo.-V edge . Y_edge ! Clip graph area to 9x8
‘ 3 gzgg (3 ths<>"v" ruen PEN Blue
[ 2190 QQ.... SCALE TIME AXIS «ssecavass

2200 IF T_width<=10 THEN Xtic=X_edge/(T_widthe6)
2210 IF T_wadth>10 AND T_width<=20 THEN Xtic=X_edge/(T_width3)
. 2220 1If T “width>20 THEN Xmaj-2

' g 2230 IF T_width<=20 THEN Xmaj*6

| i 2240 ;r “width>20 THEN Xttc-x_odgoI(T vidth)

2260 mwnses SCALE FREOUENCY AXIS wsaces
. 3 2270 YticeY_edge/25

. ] 2280 Ymay=S

¢ 2290 Ystop-vttcﬂvnai

g | gggg ittop-F _widtheTstep/(2+Y_sdye)

2320 IF Plts="Y" THEN

| | 2330 INPUT "DO YOU MANT TU DRAM A GRID (Y/N)™,Gres
1B $340 5@;‘;'“ " THEN '

2350
M ‘ - 2360 Gﬂiﬂ Xtic.Ytic t Draw Grid
i K 2370 END 1
M I A A 2308 END !F

2 IF PO Y” tn:n PEN BI
3200 IF Plieoay” raEipEhy Blue




2410 AXES Atic,Ytic.9.8.Xmaj.Yma) ! Draw blue axes
2420 AXES Xtic.Ytic,-9,-8.Xma},Ymaj ! Draw blue axes
2430 CLIP OfFF

! 2840 V4444444

2450 Xaxis: '+ ! Labei Time Axis
! 2460 1443444+

! 2470 PEN Blue

. 2480 IF T_width<6 THEN Tstep=XticeXmaj

i 2490 IF 1° uldth>-6 THEN Tatep=2=XticeXmaj

i 2500 FOR I=0 TO 2=(X_edge+.1) STEP Tstep

2510 CSIZE 3

2520 LORG 6

2530 MOVE -X_edge+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 YK "TIME (Y :Tme$:")"

2590 t4eereters

2600 Yaxis: 1+ ! Label Frequency Axis

2610 Y4+t ttets

2620 PEN Blue '

afFain
2830 FOE™TM3"10 20Y_edges.| STEP Ysten
LoRe 8

2660 IF Fmax>=1000 OR Fmin<=(-1000) THEN
2670 Fval=F_y/1000

2680 IF ABS(Fval)<! .E-6 THEN Fval=0
2690 ELSE

Fval=F .
2710 IF ABS(Fval)(l E-6 THEN Fval=0 §
2720 END I i
2730 MOVE 9 1.-Y_edge+.)
2740 LABEL USING “K":Fval
2750 ?’SF _y+Fstep

NEX

| 2770 LDIR 90 i
» 2780 MOVE -10.47.0 i
2790 LORG &

2800 IF Fmaxn>=1000 OR Fmin<=(-1000) THEN '
2810 Feo="kHz." ) 1
' 2820 . _St

; 2830 Fre="Hz2."

END IF

LABEL USING "K":"FREQUENCY ¢ “;Fr$:" )"

LDIR 0

‘ 2870 CLIP ON

! 26880 RETURN

f 2090 Dd:  0/////117/11171777777 Display Data 1/7/171111111111711110141417171

G e h g e g S
~nN
-~
(3
(-]
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N
~
-2
[ —J

! essecscsse

i 2910 Dieplay_data: !

2930 MWMILE Grid>=X_edge 4 Check for screen edge
2940 cosus Scrocn_grtd
2950 TA,:_arro- ine t Set time ordinate . 3

4 2960
A 2970 PEN Blue
2900 4

%

: LORG
29% 0.8.15
3000 :.%l. USING "K™":"START AT ":TIMEStTime_zero):" ":DATES(Time_zero?

P TR B B v pinioeis




-p
!
b
; ; 3010 CLIP ON
' i 3020 Grid=0
3030 END WHILE i
‘ 3040 IF Dsply$="ON" THEN PRINT TABXY(9,5):" * 1 CLEAR DATA 1
1 - gggg IF Deply$="ON" THEN PRINT TABXY(9,5):freq ! 2"?6.¥ F?EO resolution '
l - ' to res

) i . 3070 1IF Dsply$="ON" THEN PRINT TABXY(21,5):Icount

} - 3080 1f Dsply$="ON" THEN PRINT TABXY(26.5):Pcount

‘ : 3090 IF Dasply$="ON" THEN PRINT TABXY(65.5):TIMES(Time) ! Display HR:MIN:SEC
3100 IF Dsply$S="ON" THEN PRINT TABXY(68.18);Record_nr

‘ : 3110 Tpos=Time-Time_:ero ! Scale Time axis

i 3120 IF Ta$="M" THEN Xpos=Tpos/30=(X_edge/T_width)

3130 IF TmS="H" THEN Xpos=Tpos/1800=(X_edge/T_width)

3140 Xpos=Xpos-X_edge

3150 Fpos=Freq-Fmin

i 3160 Ypos=Fpos#2+Y_edge/(Fmax-Fmin)-Y_edge

. 3170 Grid=Xpos

3180 IF Grid>X_edge AND DumpS="ON" THEN GOSUB Gdump ! Output plot to printer

3190 IF Grid>X_edge THEN Display_data ! Oops...right edge run off

3200 IF ABS(Fdata)<Flimit THEN

3210 IF PLtSCO"Y”" THEN PEN Yellow

3220 IF PltS="Y" THEN PEN 1

) 3230 MOVE Xpos,Ypos t Plot data to screen
; 3240 RPLOT 0,0,-1 t PEN UP
X 3250 END IF

3260 IF Freq>=Fmax OR Fdata>=Flimit THEN
3270 IF P1tSO™Y" THEN PEN Red
3280 IF Plts="Y" THEN PEN 2
3290 MOVE Xpos,Y _edge= 97
3300 RPLOT 0,0,-1
3310 END IF
3320 1IF Freq<=Fmin OR Fdata<=-Flimit THEN
3330 IF P1tSO"Y” THEN PEN Red
3340 IF P1tS="Y" THEN PEN 2
3350 MOVE Xpos.-Y _edge= 97
3360 RPLOT 0.0
3370 END IF
3380 RETURN
gzgg ,!///I///////////// Change Graph Scale ///////11111111177¢71117¢7
+ NRNHBBBBRR
| 3410 T_scale: ! ! Change screen scale factors
§ 3420 | wennnsenn for graphics.
. 3430 DISABLE INTR 7
: 3440 Logo$="scale time/freq axes”
; 3450 GOSUB Background
; 3460 GOSUB “
! 3470 PRINT TAEXY(ZS 15)°”Entor Screen Width Time (minutes/hours)?.(M/H)
j 1 3480 INPUT "Time " T _width,Tm$ "
: 3490 PRINT TRBXY(ZS T6) :"Enter Screen Hetght Fmin., Feax. H2)
i 3500 INPUT “Freq ".Fnln.Fn&x
, , 3510 F _width=Fmax-Fmin
1 3520 $="continue”
. 3530 G UB Background

G iy e TN i i A




3610
3620
3630
3640
3650
3660
3670
3680
3690
3700

‘ 4170

| 4160
{ 4190
} 98 4200

LABEL USING “K":"START AT ":TIMES(Time_zero):" "iDATES((1me_zer0)
CLIP ON

ENABLE INTR 7
RETURN
YIITIITi010071507/107111711 Color Map /1/111111111111111111111F07111¢

! wosuannen

Color _map:!
! wnnsnsnne
DATA 0,0.0. |
DATA .1,.1,.1
! pen
! pen
! pen
! pen
! pen
! snnnansns

No_opt :RETURN ! Dummy routine

1 ' a2. . 2 ';0000 0 o°p 0!0!" '0'!0

1,0, 0,0,1,1,1,0, 0,1,0. 0.1,1, 0,0,1, 1,0,1
black on b blu. pen 11 yellow

white pen 7 yellow pen 12 green

grey ven 8 1t grey pen 13 cyan

red pen 9 green pen 14 blue

green pen 10 blue pen 1S magenta

0,1

NP W O -

0 ! wevsnenen

Wait_loop:BEEP 160,.05 ! Wait Loop
Loop:DISABLE INTR 7
GOT0 Loop

Real _time: Y///7/717//7// Begin real-time program ///71/1171117111111¢
. ......-.ﬂ
gos-"RERL TIME COLLECTION" ! Set up screen
0SUB Background
GOSU B Logo
GOSUB Clr_keys
GOSUB Rt1_keys
ngliaﬂcdlun
LABEL “«PUT DATA DISK IN LEFT DRIVE"
LABEL "«INITIALIZE DISK IF REQUIRED"
CSI2E Small
PEN Green ¢ Change Color

LABEL *(COLLECTION replaces previous DATA on this DISK: Record by Record)”
GOTO Wait_loop

'///////////////// Inttialize Data Disk //7/7/7111711771117174¢471117/

t snansnane
Rt_la: ! Request initiization

! sennennnn

CSIZE Medium

LORG 4

LABEL "

LABEL "*

LABEL "INITIALIZATION STARTED" )
INITIALIZE Sys_ dc a8 ! Initialize left data disk

60&3:-"““ 1nue”
ackground
BEEP tSO..OS
RETURN

| swsesasas

Rt_1b: ! Fstablish data & tine file

1 wesssunen

0N ERROR GOYTO Ri_tc ? If error in file name, create it
CREATE T Filonme$, Nax_rec, 1020 l If file exists, don't create
CREATE 1 Fnlat-oO.ﬂhx rec, t Start time file

Rt_lc:OFF ERROR ‘




4330
4340
4350
4360
4370
4380
4390
4400
4410
4420

ASSIGN @D_vwrite TO Filenme$
ASSIGN 0T _vrite TO Filetme$
Pcount=0

Logo$="ready to collect”
GOSUB Background

GOSUB Logo

GOSUB Clr_keys

GOSUB Rt2_keys

Record_nr=1 ! Initialize collect parameters
Icount=0

Grid=X_edge ' Used by Display Data

GOSUB Wait_loop ! Wait for operator to start

t naensunans

Rt_2a: ! Start collection

! nonnnnene

Collect: !

QUTPUT @Hp_freq:"ES","E:"."G0" ! Remote Enable & Addresses Counter to talk
ENABLE INTR 7:2

Idler: z////////// Waiting for Frequency Counter Interrupt ////////////

IF Dsply$="ON" THEN
DISP USING Fmta:DATESC(TIMEDATE) ,” ", TIMESCTIMEDATE) ,Freq.Icount.Pcount.R

Open path to data file
Open path to start time file
Total Nr Points

[ Ry

ecord_nr

4430
4440
4450
4460
4479
4480
44990
4500
4510
4520
4530
4549
4550
4560
45790
4580
4590
4600
4610
4620
4630
4640
4650
4660

ELSE
DISP "nn
END IF
GOTO Idler
FTta:IHﬂGE 7%X.K.K,K.,X,MDDDD.D,3X.DDD,3X,DDDDD.3X,DDD

/7110011101171 77 Terminate Data Collection 777777117111 10777770717F77

! nenensnes

Rt_2b: !

! nosnmnpns
Logo$="collection terminated”

Lﬁpos--7 ! Position logo at bottom
GOSUB Logo ! not to obscure data
IF Record_nr>Max_rec THEN Rt_2c

FOR I=lcount TO 256

T_data(I»=0 t Null Time
F_datac)=0 ! Null Frequency
NEXT 1

! Now have 206 data points
! Final out to disk

OUTPUT 9D_write.Record_nr:T_datat¢=) F_data(+)

OUTPUT ?T_urate.Record_nr:S"ttne

t d¢c: 7

ASSIGN 9D_write T0 « ! Close Files

ASSIGN 6T_write TO =

GOSUB Clr_keys

GOSUB Rt0_keys

GOTO Wait_loop

PV /77/11T17711771717117 Plot disk data 777117111 11711141111110000718101707

! munnsnnne

Plot_disk:!
{ nosnnnann
INPUT "QUTPUT TO PLOTTER ¢(Y/ND".P1tS ' Plot on 7470A Plotter?
Logo$="PLOT DISK DATA" ! timedfrea scaling before

GOSUB Clr keys

IF P1tS="Y" THEN GOSUB Hp_gl
IF P1tS<"Y" THEN GOSUB Set_up
IF P1t$<>"Y" THEN GOSUB Logo

R

! Loop back to screen options

! displaying data from disk

’ﬁ&fﬁﬁﬁﬁﬁﬁ};5*n
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! 4810 GOSUB Rt3_keys
: 4820 GOTO Wait_loop

4830 ' senssnan

4840 Rt_3a:!

4850 t wanusann
ASSIGN @D_path TO FilenmeS ! Open Raw-data File
4870 ASSIGN @T_path TO Filetme$ ! Open Time file °
4880 Pcount=0 ' Total # points counter
4890 Grid=X_edge
4900 FOR Record_nr=1 TO Max_rec

* Read block of data from disk - )

4920 ENTER @D_path,Record_nr;T_datat(») F_data(=)
4930 IF Record_nr=1 THEN

4940 ENTER @T_path,Record_nr;:T_first

4950 END IF

4960 ENTER @T_path,Record_nr:S_time

L
@®
[=4]
o

———
F-3
w
-
(=]

»
O
~
o

IF T_first>S_time THEN Rt_3b
4980 Icount=0 t Set data 1n block counter
4990 WHILE Icount<256
5000 Icount=Icount+! ¢ Up data counter ;
5010 Pcount=Pcount+1 :
5020 IF T_data(Icount?=0 THEN Rt_3b ! End if zero (no data) i
5030 Time=T_data¢Icount)+S_time-1 ! Reconstruct Julian Time ;
5040 Fdata-f_data(Icount) !
5050 Freq-Fdata/D_resi i
5060 GOSUB Display_data ' Display data to screen i
5070 END WHILE
5080 NEXT Record_nr ' Loop until o .e :
5090 ! snssnsnsnunn
5100 Rt_3b: ! )

51 10 ! nanusencnnes

5120 Loqo$="plot completed”

5130 L_pos=0 ! Put logo at side ot screen : ‘
5140 L1_pos=10.1 ' g0 as not to obscure data
| 5150 LDIR 90
4 5160 CLIP OFF

! 5170 IF P1tSO"Y" THEN GOSUB Logo
! 5180 L1 _pos=0

} 5190 LDIR O ;
5200 CLIP ON i
5210 ASSIGN #D_path 70 =

5220 ASSIGN #T_path TO = ! Close files
5230 GOSUB Clr_keys

5240 GOSUB Rt0 _keye

gggg GOTO Wait_loop H Lcop b:ck and await operator
' commal
5270 Set_up: '////////7//77/7 Initial Setup ///////////////////////////////////
5280 GINIT ' Initi1alize graphics
5290 Clear screen of graphics

Use screen as plotter

Data pointer for read colors

Enter new color map

Ectablish new colore .
Large letters

GCLEAR
5300 PLOTTER IS CRT.“INTERNAL":COLOR MAP
5310 RESTORE Color mlP
5320 READ Colors
! 5330 SET PEN ! INTENSITY Colorste)
; . 5340 Large-6

T P . R TN PP

S F 5350 Medium=4 Modium letters 1

| 5360 Small-3 Seall letters

| 5370 Yellowe=? Yallow Pen $
$380 Ltgrey=8 Ltgrey Fon
5390 Green=9 Green Pen ’
5400 Blue=13 Blue Pen [
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5410 Grey=3 ! Grey Area Pen

5420 Red=4 ! Red Pen

5430 GRAPHICS ON

5440 Xrange=100=MAXC1 ,RATIO

5450 Yrange=100+«MAX(1, 1/RATIM

5460 VIEWPORT .05%Xrange,.95=Xrange,.08*Yrange..98%Yrange

5470 WINDGOW -10.5,10.5,-10.10 ' Set initial screen window
5480 RETURN ]
S490 Y /////7//77//717/7/ Resign Graphics to HP 7470A Plotter 1111117717111117
5500 Hp_gl:PLOTTER IS 705."HPGL"

5510 RETURN

5520 Dread: '///////////7// Read frequency -ounter //////11/11/111/71/11111
5530 Icount=Icount+i

5540 Pcount=Pcount+!

5550 ENTER @®Hp_freq:Frequency ! Enter data from counter
5560 Time=TIMEDATE ! Get time

5570 IF Icount=1 THEN S_time=Time ! Start time of 256 block
5580 T_data(Icount)=Time-S_time+] ! Save integer time to seconds
5590 Fdata=INT(D_resl=(Frequency-C_band))

5600 IF Fdata>=Flimit THEN Fdata=Flimit

5610 IF Fdata<=-Flimit THEN Fdata=-Flimit

5620 Ffreq=Fdata/D_resl

5630 F_data(Icount)=Fdata ' Save freq to "D_resl" resolution
5640 GOSUB Display_data ! Data to screen

5650 IF Icount>=256 THEN GOSUB Dstore ! Up data counter

5660 ENABLE INTR 7

5670 TRIGGER #Hp_freq

5680 RETURN

5690 ! Now have 256 data points...
5700 : ! Put out to disk

g;;g Dstore: 3////////////// Output Data to Disk /71171170118 00111417171277
5730 OQUTPUT 8D write,Record_nr:T_data(=),F_data(=)

5740 QUTPUT @T_write.Record_nr;S_time

5750 Record_nr=Record_nr+1

5760 Icount=0 ! Set data counter

5770 IF Record_nr>Max_rec THEN STOP ! Duone--filled disk file
5780 RETURN

5790 !

5800 Gdump:?!/////////7/7/17// Dutput graph to wranter ////////1117/111//7/
5810 DUMP GRAPHICS #701 ! For double size plots EXECUTE ‘DUMP DEVICE IS #701,EX
PANDED® once. before running the program.

5820 RETURN

5830 Rerite: !

S840 PRINT TABXY(25,1):"Center Frequency is ":C_band/1000:" kHz"

5850 PRINT TABXY(9,4);"FREQUENCY Icount Dcount” ! Label screen and

5860 PRINT TABXY(67,4);"TIME" ! Create black grid with
5870 PRINT TABXY(67,17):"RECORD" ! blue axes

5880 PRINT TABXY(9.17):“GRAPHICS DUMP IS ON "

5890 IF DumpS<>"ON“ THEN PRINT TABXY(9,17);"GRAPHICS DUMP IS OFF"

5900 IF GsizeS=-"SMALL GRAPH"™ THEN PRINT TABXY(30,17):"SMALL GRAPH"

gg;g éETS‘;l.‘."LRRGE GRAPH"” THEN PRINT TABXY(30.17);:"LARGE GRAPH"

5930

END
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