UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

HP-85 Computer Programs for Reading Sprengnether DR-100
Seismograph Cassettes with DP-100 Playback System

John R. Evansl

Reese Cutler2

Open File Report 83-521

This report is preliminary and has not been reviewed for
conformity with U. S. Geological Survey editorial standards.
Any use of trade names is for descriptive purpses only and
does not imply endorsement by the U. S, Geological Survey.
lMenlo Park, California 2Cutler Digital Design
Mountain View, CA

June 1983



Introduction

This Open-File report describes BASIC language and HP-85 Assembly Language
computer programs which allow a Hewlett-Packard HP-85 microcomputer to read
seismic data from a Sprengnether DP-100 playback unit. The DP-100 plays back
digital cassettes recorded on Sprengnether DR-100 digital seismographs and can
operate at 2, 5, or 10 inches per second (ips). The BASIC language program
"DPLOT" uses the assembly language routine "DPB"” to transfer data from the
DP-100 to the HP-85 at up to 10 ips. A maximum of 9000 samples (including an
8-word header) can be transferred to the HP-85 (30 seconds of seismogram for 3
channels, 100 samples per second each). No provision is made for transferring
larger files beyond the first 9000 samples.

Tranferred seismograms can be stored on the HP-85 tape cartridge, processed
for phase times and amplitudes, plotted on the computers' printer, or any
combination of the above. Seismograms stored on the HP-85 cartridge can be
processed or plotted later as well.

The remainder of this report is comprised of the programmer's operation
manual (somewhat edited) and program listings. I have added notes (in double
parentheses) where appropriate. In particular note that a constant number
"11" must be changed to a constant number "9" on lines 2310 and 4020 in the
listing of program DPLOT when used with newer models of the DP-100 (that is,
models with correct duration of the word identification bits--bits 12 and 13--
at the DP-100 output connector).

The major limitation of this system is the speed of the plotting software—-
plotting a 9000-sample record takes over 10 minutes. Picking takes longer
because it begins with a plot of the whole event, followed by plots of one or

two smaller sections of seismogram in which the picks are actually made.



Because the plotting is slow and because the HP-85 has a slow
microprocessor this system is recommended for field use where other computers
are not available. If high-speed (9600 baud) communication software were
available, the HP-85, acting as a computer terminal, could serve as a
reasonably-efficient DP-100-to-main-computer interface since plotting is not
needed for transferring records. At present, only 300-baud communication
sof tware is known to exist.

Extensions to this software package are available to the public* for
automatic record transfer and automatic plotting of entire DR-100 tapes. With
these extensions the operator need be present only periodically and can do

other work in the meantime.

*Write to the first author at 345 Middlefield Road, MS-77, Menlo Park, CA

94301.
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This document describes the  HP-85  BASIC
program, DPLOT, that accesses, stores and
plots time sequence data from the Sprengnether
DP-100 play back unit.



DPLOT

The HP-85 computer program DPLOT is used to control and read
the Sprengnether DP-100 play back unit. The program can store up
to 9,000 data points, which is equivalent to data sampled from
three channels for thirty seconds at 100 samples per second. Data
can be stored on an HP-85 tape file, and then will be available
for plotting, or for identification of specific points according
to time.

To be able to run DP-100 the user needs an HP-85 with a 16K
memory module, the ROM drawer with the I/0 ROM in it, and the GPIO
interface module with proper switch settings and cable
preparation,

OLD DP-100 VERSUS NEW DP-100

The program, DPLOT has been developed using an early version
of the DP-100. Because of the hardware problems of this particular
generation of DP-100 units, the software has special patches which
insure that data are related to the appropriate channels., If a
newer unit is being used (e.g. if the wuser's wunit allows time
marks to be removed) the wuser will have to alter the DPLOT
program.,

HARDWARE SETUP

Before using DP-100, the user must insure that the HP-85 1is
properly configured with an I/0 ROM (HP part number 00085-15003),
a ROM drawer (HP part number 82936A), a 16k memory module (HP part
number 82903A), and GPIO interface (HP part number 82940A) with
proper cables. Also, the DP-100 playback wunit should have its
switches set correctly.

The I/0 ROM should be plugged into one of the six sockets of
the ROM drawer. Then the ROM drawer should be plugged into one of
the I/0 slots in the back of the HP-85.

The memory module should be plugged into another I/0 slot in
the back of the HP-85.

The GPIO interface module must have switches properly set
inside, and a connector attached to the two cables that come out
of it. It is recommended that the two be cut to equal 1length,
Use the pin to color-coded wire assignments in the appendix to see
how to connect the cables to the standard male DB25P plug that
mates with the DP-100 socket. The manual that comes with the GPIO
interface has a good discussion of cable preparation.



The switches inside the GPIO interface module should be set
as follows:

EIGHT SWITCH PACKAGE FOUR SWITCH PACKAGE
POSITION 1 - OFF POSITION 1 - ON
POSITION 2 - OFF POSITION 2 - ON
POSITION 3 - ON POSITION 3 - ON
POSITION 4 - OFF POSITION 4 - OFF

POSITION 5 - ON
POSITION 6 - OFF
POSITION 7 - ON
POSITION 8 - ON

The DP-100 should be set to a playback speed of 10 inches per
second and it should be placed in single event mode.

PROGRAM STARTUP

To begin to use DPLOT, the user must configure the hardware
as described above. The user then turns on the HP-85 and waits
for the cursor (the line segment in the upper left hand corner) to

appear.

Next, the user loads the program by putting a program tape in
the HP-85 tape drive and typing:

LOAD "DPLOT"

followed by striking the “"endline"  key. It will take
approximately one minute to 1load. When it is ready, the tape
drive light will go out, and the display, which goes blank during
tape operations, will return.

The user starts the program, DPLOT, by striking the "run"
key ((program tape must still be in drive at this point)). It
will take anywhere from a couple of seconds to a minute for the
program to return the following display*:

Throughout this document the displayed characters and graphics
are referred to as a "display"”, "screen”, "graph” or “"plot".



COMMAHD SUMMAERY :

STOP

FEWMIND
FRZTFORMRRD
TRAHSFER
DIFRECTPLOT
RECORDFLOT
PICKDUMP
ARUTD

((change to data tape now if you wish))

This display is called the master menu. It indicates what
types of operations can be specified, and what must be typed to
invoke them (make them happen). There are two groups of
operations: tape movement and data handling.

TAPE MOVEMENT COMMANDS

It is easy to understand the tape movement instructions.
With the DPLOT program loaded and running, the user turns on the
DP-100, and inserts a DR-100 data tape in the DP-100 tape drive.
The user may position the tape using the DP-100 controls or the
following tape movement commands.

To rewind the tape, the user must type "REWIND" followed by
striking the "endline” key.

To make the tape advance in the fast forward mode, the user
must type "FASTFORWARD"” followed by striking the "endline" key.

To halt a fast forward or a rewind operation before the end

of the tape, the user must type "STOP" followed by striking the
"endline” key.

DATA HANDLING COMMANDS

The six general operations in the data handling commands are:
1) getting data from the DP-100, 2) storing data on the HP-85 data
tape, 3) getting data from the HP-85 data tape, 4) plotting data
on the display and printer with a printed header, 5) allowing the
user to interactively pick certain points in the data record and
have them stored in a separate data file (a pick file), and 6)
displaying the contents of a pick file.
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Here is a brief description of the four data handling
commands — notice that the first three all allow plotting or point
picking after data is acquired:

TRANSFER reads the next data record from the DP-100
(wherever the tape is positioned on the DP-100). The data is
stored on a HP-85 data tape and then the user is allowed to
proceed to plotting and picking if desired.

DIRECTPLOT reads the next data record from the DP-100
(wherever the tape 1is positioned on the DP-100). Without
storing the data, the user proceeds to picking and plotting.

RECORDPLOT reads the data record from an HP-85 data file
and proceeds to picking and plotting.

PICKDUMP provides a listing of the data points saved in
a pick file.

TRANSFER

To 1invoke the transfer command, the wuser simply types
"TRANSFER" followed by an endline. The HP-85 will start the DP-100
and will collect a record of data (up to 9000 data points). When
a complete record is received by the HP-85 it will prompt with:

FILENAME
?

The user responds by typing the HP-85 file name that is to be
used for this data. If the file name is acceptable (i.e. it has
not already been used for a file on this particular tape) and if
there 1is enough room on the tape, the data will be recorded on
HP-85 tape. When the data transfer has been completed the HP-85
will display the following prompt on its screen:

PLOT(Y/N)?

To try plotting or point picking, the user must type "Y" and
an endline. Typing anything else (and an endline) will terminate
the operation and return the user to the master menu.

If there was an error in file specification, the computer
will 1list the catalog of files in the current data tape and allow
the user to re-enter the file name (or change data tapes).

For instructions on plotting and picking see the section
below.



DIRECTPLOT

To invoke the direct plot command, the user simply types
“DIRECTPLOT"” followed by an endline. The HP-85 will start the
DP-100 and will collect a record of data (up to 9000 data points).
When a complete record is received by the HP-85, the program will
proceed to the plotting and picking section which is described
below.

RECORDPLOT

To invoke the record plot command, the user simply types
"RECORDPLOT"” followed by an endline. The HP-85 will prompt:

FILENAME
?

The user responds by typing the name of the data file
followed by an endline. The HP-85 will retrieve the data record
from the data file (this could take some time) and then proceed to
the plotting and picking portion of the program.

If the user gives the name of a file that does not exist, the
HP-85 will respond with a listing of the catalog of the current
data tape and will allow the user to enter the file name again.

PICKDUMP
To invoke the pick dump command, the user simply types
"PICKDUMP" followed by an endline. The HP-85 will respond with
the following prompt:

SPECIFY FILE WITH STORED POINTS
FILE?

The user types in the name of the picked point file followed
by an endline. The program will access the file, display how many
point sets exist in the pick file, and how many are possible.
Finally the program will print the following pick file information
for each pick set:

1) Descriptor string

2) Point A information

3) Point B information

4) Point C information

5) Point D information



6) Which DR-100 the data was recorded on
7) Which channel the data was picked from

When the printing is done, the program returns to the master
menu. If there was a problem with the specified file name, the
program displays a catalog of the files on the current HP-85 data
tape and allows the user to re-specify the file name.

EXAMPLE OF PICKDUMP OUTPUT

2 SETS OF PICKED PTS
18 POSSIELE
ON FILE - POINTS

TEST RECOERD

A 13479706 .9433 .962 FTH

B 13473706 .9133 .8z2a FTE

C 13473786 .93932 .878 PTC

0D 13478767 . 8132 .868 FPTD
DRE1oe # za2

CHANNEL 1

CHAHHMEL ONE EXAMPLE FPICK

AR 134787088 1246 .834 POINT 1
B 134737688 5640 -.356 POINT 2
C 13479788 .8634 .983 POINT 2
D 13479789 .3127 -.942 POINT 4

DR1GG # 282
CHANHEL 1

((The line before the picks is a general comment about the set of
picks. The long number in field two is seconds after the beginning
of the year. The smaller number in field three is the amplitude
of the trace at the pick time (volts). The characters in field
four are arbitrary pick labels up to 10 characters long.))

PLOTTING AND PICKING

When the user comes to the plotting and picking portion of
the program the HP-85 will display the following prompt:

PLOT,PICK, OR EXIT?

If the user wishes to stop plotting or picking at this point,
s/he simply types "STOP" and an endline and the program will
return to the master menu.

If the user wishes to plot or pick, simply type "PLOT" or
"PICK" followed by an endline. When the user is finished with the
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plotting or picking, the program will return to this section and
choose again. See below for the specifics of plotting or picking.

PLOT

When the user responds with "PLOT" to the "PLOT, PICK OR
EXIT" query, the HP-85 will ask for the magnification:

MAGNIFICATION?

DR-100/DP-100 data has a possible data range of plus or minus ten
volts for each data sample. When the actual data value movement
is very small, a plot of the full allowable range might not show
very much. The wuser may, therefore, wish to magnify the data.
This is done by typing a real number. If the number 1is greater
than one, the waveform of the data will get larger.

After the user has specified the magnification, the HP-85
will ask for time scale information:

SECONDS PER CM?

A standard value is 1. The user must type the appropriate
real number and endline. The plot of all data channels and a
header will be produced at the HP-85 printer:
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BACKGROUND FOR PICKING POINTS

Before proceeding with the steps involved in picking points a
little discussion is necessary.

One peculiarity of DR-100 data is that the exact timing
corresponds to timing marks that may appear at many different
positions in the data set. While these marks are usually evident
to the human eye, they are not as easy to spot for a computer
program. Hence, for any DR-100 data set that is recorded on HP-85,
the first step in picking points is to identify the timing marks.
To increase the efficiency of the picking operation, the timing
mark is selected in the following sequence:

1) The plot of the whole data record is made ((not just a
first window as in "plot"™)).

2) Using cursor controls, the user specifies a window around
the timing mark he is going to identify.

3) (Optional) The user can specify a window around a second
area of interest in the data record (called the interest window).

4) The user identifies the timing mark in the timing mark
window,

5) The user proceeds with picking points in the interest
window.

Once a timing mark has been identified for a data set that is
recorded on HP-85 data tape, it is remembered, and therefore it
will not be necessary to go through the 1identification process
again.

It is important at this time to talk about special keys on
the HP-85 keyboard. Besides the normal typewriter keys, the HP-85
has many special keys. In this program, two sets of them are
particularly useful: cursor movement keys and special function
keys.

SPECIAL FUNCTION KEYS

The following plot appears at one point in the point picking
sequence. It shows 1labels for the special function keys
(described below).
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YOU MUST SPECIFY A TIME MHRK

WINDGW
YOU_ MAY SPECIFY AN INTEREST

W INDOM
CONT  GRAPH
CTIME TIME] L 1

The special function keys are the five above the standard
keyboard that are labelled: keylabel, k5/kl, k6/k2, k7/k3 and
k8/k4. Pressing the "keylabel” key displays a short description
of the current function of the other four keys. These functions
change throughout the program. There are eight possible
functions, for the four special function keys can be used in
combination with the shift key. 1In the previous display there is
a line of dashes and two lines of characters at the bottom. The
six positions in those two lines of characters describe the six
possible functions that the special keys have at this part of the
program. (Two of the possible eight functions are not used now.)
For example, at this juncture a plot has been drawn, but it is not
currently displayed. Invoking the "GRAPH" function displays
whatever plot is in the computer. From the key labels we see the
word GRAPH in the second position on the top. This means that
pressing k6/k2, while holding the shift key down, will invoke the
"GRAPH" operation. This will produce the plot. Pressing the
keylabel key causes the text to return. Before explaining the
meaning of the other five functions we need to discuss the cursor
control keys.

CURSOR CONTROL KEYS

In some plots of seismograms an arrow will appear (e.g. page
14). This arrow is called the graphics cursor. The point that it
indicates is at the tip of the arrow. The user can move the
graphics cursor around the screen by using the arrow buttons at
the top right of the HP-85 keyboard. While pressing the buttons
normally causes a small movement in the direction of the arrow of
the particular button, the user can speed up the movement by
holding the shift key down before striking the arrow button. Where
the cursor crosses data points, the intersection of the cursor and
the data point is not illuminated. This fact can be helpful in
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proper cursor placement. Also, if the screen is not in "GRAPH"
mode (i.e. there is just text on the screen), pressing a cursor
movement arrow switches the screen to "GRAPH" mode.

PICK

When the user responds with "PICK" to the "PLOT, PICK OR
EXIT" query, the HP-85 will prompt:

SPECIFY FILE FOR SAVING POINTS
FILE?

The user responds with the name of a pick file. If a new
file is specified, the HP-85 will request file length information:

NEW FILE

NUMBER OF SETS OF PICKED POINTS
IN NEW FILE?

((There are 4 picks in each set and one set is usually sufficient.
For example, P, S, and a pick for measuring signal duration will
fit in one set with room to spare.)) Once the file is set up, the
user will be asked which channel is to be the source of points:

CHANNEL (1,2,3,ALL)?

Finally, before picking begins, the user will be asked for a
magnification factor:

MAGNIFICATION?

Now the program has all the information it needs to begin
plotting data. It performs the plot. When the plot is completed,
the following text display will appear on the HP-85 screen (if
plotting from an HP-85 tape file skip the following section):

YOU MUST SPECIFY A TIME MRRK

WINDOW
YOU MAY SPECIFY AN INTEREST

WINDOU

CONT GRAPH
CTIME TIME] C 1
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To display the plot on the screen, invoke the "GRAPH"

function by pressing the k6/k2 key while holding the shift key
down. This will produce:

SN A P o N

[

Before picking points the user must identify a time mark. To
do this the wuser must position the cursor to the right of the
timing mark to be identified and invoke "TIME]". Then the user
must position the cursor to the left of the timing mark to be
identified and invoke "[TIME".

If desired, the user may use the "[" and "]" functions to
specify an interest window to be returned to after the time mark
is identified. If the user does not specify an interest window,
the whole plot will be re-drawn after the time mark is identified.
((User should identify an interest window around the phase of
interest to reduce plotting time and increase pick accuracy.))

When both time window boundaries are specified the user may
invoke the "CONT" function to continue on with the program. The
time mark window will then be plotted and the following message
will appear:

POSITION CURSOR FOR TIME MARK
AND HIT K1 WHEN READY

To pick a time mark (or other point) the user must imagine a
vertical line intersecting the plot at that point. The user must
place the tip of the cursor arrow anywhere on that line. Finally,
the user must press the k5/kl key (without shifting). Below is an
example of the plot before and after moving the cursor to the
timing mark:
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Once the user presses the k5/kl key the following text
appears:

TYPE THE INTEGER FOR THE TIME
MARK YOU HAVE SELECTED
1 - FIRST TIME MARK
2 - SECOND TIME MARK
X - XTH TIME MARK
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The user must now tell the computer which time mark was indicated.
((From the event's header on the DR-100 cassette, the system knows
the time of the first mark and that subsequent marks appear every
other second thereafter. There 1is no provision for DR-100 clock
corrections, but you can compensate when picking the time mark.))

When this has been done, the program will proceed to plot the
interest window. Again it will ask the user to specify a channel
and a magnification. Then it will return with a plot like the
following:

Pressing the keylabel key gives the special functions that
are allowed at this point of the program:

—————————————————_————— — —_—_— — ————— ——

STOF ORGFPLOT MARK
GRAPH REPLOT COPY

STOP exits the "PICK"” part of the program.
GRAPH puts the screen in graph mode.

ORGPLOT re-plots the data including the whole data record on
the screen. Channel and magnification queries will follow.

REPLOT re-plots the data according to a new interest window
boundary as set by the "[" and "]" functions under MARK. Channel
and magnification queries will follow.

COPY produces a printed copy of the current plot with a text
header.

MARK assumes that the cursor has been placed in a meaningful
position, and that one of seven types of marks is to be noted, or
that previously marked data is to be stored in the pick file.
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When the user invokes MARK (presses the k8/k4 key with the
shift key held down) the following display appears:

TYPE?

The types of marks are:

The "[" function sets a new 1left hand boundary for the
interest window, This boundary is not wused wuntil a REPLOT
function is invoked.

The "]" function sets a new right hand boundary for the
interest window. This boundary is not wused until a REPLOT
function is invoked.

The "TIME"” function resets the time mark according to the
current cursor position. ((This function works (we think) but is
archaic since the time mark is usually read as described in pages
13-16.))

The "SAVE" function stores all picked points on the tape
file. This function must be invoked before leaving the "PICK"
portion of the program in order to have a record of picked points.

The "PT A", "PT B", "PT C" and "PT D" functions mark points
A, B, C, and D. It is this set of points that is saved during a
SAVE operation. Invoking one of these functions causes the
program to mark the point and ask the user for a short string
descriptor (ten characters or less) of the point.

POINT PICKING - USER SEQUENCE

After setting the time mark and replotting around the
interest window (which will happen when entering the PICK portion
of the program), the plot will look something like this:
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The user moves the cursor to the position of the first point
of interest using the arrow keys:

W h,
o /
e \h“"*’\.,.../ A W

The user now invokes the MARK function by striking the k8/ké4
key while holding the shift key down. The display will show:
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TYPE®
€ sAvE  TImE 31
PT A FT E PT C PT D

The user now strikes one of the function keys to indicate the
type of point picked (for example, k5/kl to pick point A). The
computer then asks for a short descriptive name of the point:

TYFE™
POINT NAME

2 )

€ SAVE | TIME »

The user types a short label for the point (e.g. FB or EP-2),
followed by striking the endline key. The plot will return with a
notation of where the picked point is:



e

Notice that now, if the user presses the keylabel key
is also a notation for point A:

A 13473708 124¢

- > - - - ——— t———————— g — g —————

STOP ORGPLOT MARK
GRAPH  REPLOT COPY

20

there
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Marking points B, C and D similarly produces a plot:

]

. H B C 0

Now, the user can save these points by invoking the MARK
function and then invoking the SAVE function when the computer
prompts for pick type. After you indicate SAVE the display will
show:

TYPE?
RECORD DESCRIFTOR 2

The user types in a description of the pick set followed by
striking the endline key. The pick set has been saved, and the
program is ready for another set of picks or another seismogram.

BASIC LISTING OF "DPLOT"

((There are two places where a constant "11" must be changed to a constant "9"
if this program is used with new-model DP-100's., See lines 2310 and 4020.))
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28

42

5@

6@

ga

on
190
119
129
138
148
158
168
174
184
198
284
218
221
238
2489
258
268
27
289
298
388
318

328
338
348
359
IcA
278
388
398
490
418
428
439
4484
45a
4608

474
438
498
S8a
218
529
338
549
359

RESET 4
COMTROL 4.4 ; 192+4,198
OUTPUT 4 USIMG "#.KE" ; CHRS$(

BIACHR$(H)

A=A @ ON ERROR GOTO 7va
A=DPC{CHR$(15)&CHR$(255>"
IF A=1@ THEN 94

OFF ERROR

LOADBIW “DPB"

OFF ERROR

DIM A$C189016],C30201,B5%064]
.BosCc4]

D8=18816

DATA 13536

DATA 768

DATA 3384

ODATH 128

DATR 3872

DATA 1536

ODATHR 768

DATA 334

DATA 32872

DATA 1336

DATA 763

DATA 334

GOSUB 260

GOTO 538

ON KEY# 1,"GRAPH" GOSUB 560
ON KEY# 2."REPLOT" GOSUB S7@
ON KEY# 3,"COPY" GOSUB S38
ON KEY# 4. " GOSUB 598
ON KEY# 35,"STOP" GOSUB £0@
ON KEY# 6,"ORGPLOT" GOSUB 61
a

ON KEY# 7." " GOSUB b2a
ON KEY# 8,"MARK" GOSUB &3Z@
RETURN

ONH KEY# 1,"CTIME" GOSUB 568
ON KEY# 2,"TIMEJ" GOSUB 5706
ON KEY# 3, L[ " GOSUB 538
ON KEY# 4," 1 " GOSUB S59@a
ON KEY# 5, "CONT" GOSUB 608
ONH KEY# 6., "GRAPH" GOSUB ©1i@
ON KEY# 7.,°" * GOSUB &28
ON KEY# 8," * GOSUB £38
RETURN

ON KEY# 5." L[" GOSUB 689

ON KEY# 6,"SAYE " GOSUB 518
ON KEY# 7,"TIME " GOSUB B2
B

ON KEY# 8." 1" GOSUB €38

ON KEY# 1,"PT A" GOSUB 560
ON KEY# 2.,"PT B" GOSUB 578
ON KEY# 3."PT C“ GOSUB 53@
ON KEY# 4."PT D" GOSUB 598
RETURN

GOSuUB 559

GOTO 548

Kil=1 @ K2=2 B K3=3 R K4=4 R
K5=5 @ K&=6 B K7=7 @ K8=8 @

RETURN

268
578
580
598
c0a
618
628
638
648

658
660
670
638
528
788
714
728
738
740
758
768
7ea
788
798
898

a1n

834
3409
358

360
370
3889
831
9649
1
924
93
948
958
969
9vo
989
994
1284

1818
1824

1838
1840
18518
1850

22

Ki1=8 & RETURN

K2=8 @ RETURN

K3=8 B RETURN

K4=8 @ RETURN

K5=8 B RETURN

K&é=8 B RETURN

K?=8 8 RETURN

Keé=8 8@ RETURN

CLEAR B DISP ® DISP "COMMAND
SUMMARY = "

DISP

DISP "DP18& TAPE MOYEMENT:"

DIse " STOP"

DISP " REWIND"

DISP * FASTFORKWARD"

DISP

DISP “"DATA HANDLINWG:"

DISP " TRANSFER"

DISP * DIRECTPLOT"

DISP " RECORDPLOT"

DISP “. PICKDUMP"

DISP

DISP "COMMAND";

INPUT C#%

IF C$="STOP" THEN GOSUB 985

éF C$="REWIND" THEN GOSUB 99
IF C#="FASTFORWARD" THEHN GOS

UB 1648

IF C$="TRANSFER" THEN GOSUB

1858

IF C$="RECORDPLOT" THEHN GOSU

B 1738

IF C$="DIRECTPLOT" THEM GOSU

B 1598

IF C$="PICKDUMP" THEN GOSUB

4378

GOTO =40

AsCD3.,D33=" "

GOSUB 288

GOSUB 97@

CONTROL 4.4 ; 64+4.18

L=DP18B8(A$C1.D373>
RESET 4
CONTROL 4.4
GOSUB 1398
Z9=-1
RETURN
A=1 @ GOTO 1884
A=16 & GOTO 1888
A=2

OUTPUT 4 USING
CAY&CHRECAD
HWAIT 28

OUTPUT 4 USING
CRISCHR$CE)
RETURN

A=32 & GOTO 1886
GOSUB 879

GOSUB 1130

192+4.18

"#,K" ; CHR$

"#,K" ; CHR$%
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1240
1250
1260
1270
1280
1296
1380
1310
1320
1338
1340

1356
13¢0

1378
1388
1390

1400
1410
1420
1430

1440
1450
14568
14708
1480
1498
1500
1518
1520
1538
1540
1558
1560
1570
1580
15908

CLERR @ DISP
INPUT Y$
Y¢$=Y$L[1.13]
IF Y$="Y" THEN 1740
ASSIGN# 1 TO *
RETURN

CAT
DISP “FILENAME" @ INPUT F$
L1=CEILC(L/258)+1

ON ERROR GOTO 1129

CREATE Fs.L1

OFF ERROR

ASSIGN# 1 TO Fs

PRINT# 1.1 ; L.L1.2%

FOR L2=2 70 L1i-1

PRINT# 1.L2 ; R$LCLZ2X%258-499
»L2%258-2501]
NEXT L2
PRINT# 1.L1
L]

RETURN

CAT
DISP "FILENRME" @
ON ERROR GOTO 125@
ASSIGN# 1 TO Fs
OFF ERROR
RERD# 1.1 ; L.L1.,Z29

IF L<=D8 THEMN 133@

L=08 @ L1=CEIL(L- 256>

FOR L2=2 T0 L1-1

READ# 1.L2 ; AFLL2%20508-499,
LZ2%258-2581
HEXT L2
REARD# 1.L1
Ll

GOSUB 1390
RETURN
D=FNZ1(1>¥1B8B+FNZ21(20%18+FN
21¢3>

H=FNZ1(4)>%1B+FNZ1(3)
M=FHZ1(EXX1B+FNZ1(7)
S=FNZ1(8)¥1B8+FNZ1(9:
N=FHNZ1(18>%1608+FNZ1C(11>%1@+
FNZ1C12)
E=FNZ1(13>%18+FN21(14)
C1=FNZ1C(15)

P=FNZ1(16)

RESTORE 128

P1=C1X4+P-3

FOR P2=1 TO P1

REARD P3

NEXT P2

P=13%P3-/18000006

cz2=-28-C1

c3=18-C2s2

C4=C1x2

Wi=C(L-32> DIV C4

W2=W1%XC4

RETURN

DEF FNZ2(21>

“PLOTCY/NY"; €

ASCL1%258-499

INPUT F%

ASCL1%258-499,

1608

1619
1620
1638
1640
1658
1668
1670
1680
1696
1700
1718
17ze
1730
1748
1750
1760
1770
17886
1798
1800
1818
18286
18306
1848
1858
18€0
1878
1880

1890
1900
1910
19206
1930
1940
1950
1960

1870

1980
1990
2600
2010
2820
2030
2840
2050
20859
20870
2880

2090
2100

2118
2128
2138

23

FNZ=NUM(A$LZ1,2Z213>%256+NUM<
ASLZ1+1.21+17)

FN END

DEF FNZ1(22)-

22=(22-1> ‘MOD 1¢

23=22 DIV 2%2

Z24=FNZ2(Z3+1) DIV &

IF 23=22 THEN Z24=24 DIV 1€
FNZ1=24 MOD 16

FN END

GOSUB &79

F‘: L

GOSUB 1878

RETURN

GOSUB 12686

GOSUB 18786

ASSIGN# 1 TO *

RETURN

0=(CXC2+C3>%C5S

J=Cx2+J1

JB=C*x2-2

PENUP

GRAPH

A=DPCC(ASLCJ, JI>

PLOT J-J8.RXF+0

J=J+C4

IF J<J2 THEN 1828

RETURH

CLERR

DISP "PLOT.PICK OR EXIT".@

INPUT Y%
IF Y$="PLOT" THEH 1936
THEN 2416

IF Y$="PICK"

IF Y$="EXIT" THEH RETURH
GOTO 187e@

€S5=1
ce=C1
Cr=1
$I§P "MAGNIFICATION":@ INPU
DISP "SECONDS PER CH";& INP
ut I1

GOSUB 2004

GOTO z2200

PRINT @ PRINT

PRINT “DRY - "“;D
T1$=VAL$(H+108)
T$=Ti$L2,37&":"
T1$=VAL$(M+1@8)
T$=T$&T1sLC2,378":"
Ti1$=VAL$(S+180)>
T$=T$&T18$C2,3]

PEI#I "TIME OF FIRST MARK -
PRINT "EVEHWT #";E
PRINT USING 2118 ;
(MSH>";Px1000
IMAGE K.X.DDD.DD
PRINT "ID #";N
PRINT USING 2148 ;
OND<(S> PER CH"

"PERIOD

I1;" SEC



2140
2150
21€0

21708

21606
21906
22080
221@
2220
2230
2240
2256
2260
2278
220
2290
23en

231@
2220
2338
2340
23508
2360
23708
2380
2398
240408
2410
2420

24308
2440
2450
2460
2470
2480
2450

25600
2510
2528
2530
2540
2558
2568

2578
2580
2598
26080
26180

2620

IMAGE DD .DD. ¥.K

PRINT “# OF CHAWNNELS";C1
PRINT USING 2116 ; “"VOLTS P
ER DIVISION";2/F
PRINT USING 2118 ; “EVENT L
ENGTH (SECS)>";H1x%P

PRINT

RETURN

GCLERR €@ GRAPH
I2=INT(9.61XI1/P+.5)

FOR I=1 TO W1 STEP 12

J3=12

Ja=1

GOSUB 2310

corPy

NERT I

ALPHA

GOTO 1878

REM CONSTANT IN FOLLOWING L
INE SHOULD BE 9, BUT MUST B
E 11 FOR EARLY DPiBG'S
J1=11+C4%xJ4

GCLERR
J2=J14+2+C4XMINCI3, W1-J4)
JO9=J1+2+C4%J3

SCALE J1+2.,J9,-106.10

YAXIS Jt1+2.2

FOGrR C=C? TO C6

GOSUE 1770

NEXT C

PETURN

T8=29

DISP "SPECIFY FILE FOR SAYI
NG POINTS®

DISP "FILE"; & INPUT F2%

O ERROR GOTO 2486@

ASSIGN# 2 TO F2%

OFF ERROR € GOTO 255@

CAT

DISP "HEW FILE" @ DISP

OFF ERROR € DISP “HUMBER OF
SETS OF PICKED POINTS IN
NEW FILE";@ INPUT H9

ON ERROR GOTO 2470

CREATE F2%,CEIL(HN9)>+1

OFF ERROR

ASSIGHN# 2 TO F2¢

PRINT® 2,1 ; @.HS

Pi1=1 € PS=Ul

Bi=-1 @ B2=-1 @ B3=-1 & B4=

-1

Lis="" @ L2%="" @ L3%="" @

L4$= " n

¥=128 @ ¥Y=128

GCLEAR @ ALPHA & CLERR

DISP "CHANNEL (1.,2,3.,ALL>";
& INPUT Y%

IF Y$="1" OR Y$="2" QR Y#="
3" THEN 26560

IF Y$<>"ALL" THEHN 2600

26308
2640
2658
26606
2670
2680
2690
2700

2716
2720
2738
2740
2750
2760

2776
27806

2798
2800
2g1e
2820
2830
2840
2850
2860
2870
2880
2890
2980
2914
29206
2930
2948
2958
2960
2970
2980
29906
3880
30810

3820
Jeza

36409
3850

3860
387e
3a50
3890
3180
2ile
3120
3138
3140
31506

24

C7=1 € C&=C1 € CS=i
GOTO 26880
C7=VAL(YS$)

Ce=C7

C5=0

J3=P9-P1+1

Ja=P1

glgp “MAGNIFICATION"; @ INPU
GOSUB 2310

SCALE ©,255,8,191

GCURSOR X.,Y.1.,18
IF 29<{>-1 THEN 3229

CLERR
"YOU MUST SPECIFY R TI

DISP

ME MARK"

DISP * WINDOW"

DISP “YOU MAY SPECIFY AN IN
TEREST "

DISP “ WINDOW"
Ri=-1 @ R2=-1
GOSUB 35@
KEY LABEL
GOSUB 55@
GOSUB_4630
IF NOT K1
IF NOT K2
IF NOT K3
IF NOT K4
IF NOT KS
IF_NOT K6
GOTO 2840
GRAPH
GOSUB 55@
RETURN
L$="¢n
L$=")"

THEN
THEN
THEN
THEN
THEN
THEN

2956
29608
2978
2980
3836

GOSuB 2926

@ Ri=B @ GOTO 299%&

@ R2=B @ GOTO 2998
L$="L" @ Pl=B @ GOTO 2998
L$="3" @ P9=E

MOVE X-3,08 @ LABEL " *

MOVE X-3.,8 & LABEL L%
G?gRSDR OFF @ GCURSOR ¥.Y.,1
2

GOTO 283n

IF R1<>-1 AND R2<>-1 THEN 3
a7’

CLERR

DISP & DISP
FY BOTH TIME
Sll

GOTO 2828
J3=R2-R1+1
J4=R1
GCURSOR OFF
GOSUB 231@
SCALE ©,255.,8,191
A=128 @ Y=12¢

"YOU MUST SPECI
BRRCKET

GCURSOR X.Y.1,10@

CLEAR

DISP "POSITION CURSOR FOR T
IME MARK AND HIT K1 WHE

N REARDY"



3160
3170
3180
31980
3200
3218
3220
3238
3240
3250
3268
3270
3286
3298

3Zma
3210
332n
333a
3348
3350
3368

3378
33g0

3398

3488
3410
3420
3430
3448
3458
3460
3478@
3420
3498
35pa
3518
3528
3538
3540
3558
3568
2578
3560
3598
3688
361n
3620
3638
3640
3650
3660
3678
3680
3698
3788
3718

GOSUB 556
IF K1 THEN 3178
GOSUB 4638
GOSUB 4168
K2=0
GOTO 3238
GOSUB 556
GOSUB 266
IF HOT KS
IF NOT K2
IF NOT K3
IF NOT K8
IF HOT K&
IF NOT K1
32ze
GOTO 3240
GOTO 3248
?OTO 3248

11=J3%P/9 .55

GOSUB 2868

PRINT USING 2118 ;
NDOW LENGTH :",J3%P

THEN
THEN
THEN
THEN
THEN
THEN

3490
2568
3346
3548
2556
GRAPH € GOTO

“PLOT HI

PRINT "ON FILE "iF$
PRINT "PICKED POINTS ON FIL
E "i;F2$

IF C6<>CV THEN L9s$="ALL" EL
SE LO9¢=VRL$(CV2

PRINT “CHANNELC(S)> ";L9%
PRINT

GRAPH

capy

GOTO 3220
!

!

!

!

GCURSOR OFF

ALPHA

ASSIGN# 2 TO %

CLERR

GOTO 1878

ALPHA

CLERR

GOSUB 4638

GOSUB 4406

KEY LABEL

DISF "TYPE?"

GOSUB 556

IF NOT KS THEN

IF NOT Ké THEN

IF NOT K7 THEN

IF NOT K8 THEN

IF NOT K1 THEN

IF HOT K2 THEN

IF NOT K3 THEN
THEN

IF NOT K4
GOTO 3618

Pi=B € Ls$="C"
GOTO 3748

3748
4266
4138
3rze
4658
4ara
4890
411@

3720
3730
374@
37sSe

3760
3776
3788

3794
3g00
3810
3820
3830

3&4n
3856
3860
3870
3888
3690
3900
3918
3928
3930
3%4n
3956
3960
3970
3988
399m
4860
4618
4020
4138
40408
40858
40860

4070
4@28

4890
4180

4110
4120

4138
4148
41508
4168
4178
4180

4198

25

P9=B @ L$="]"

GOTO 3740

CLERR € DISF @ DISF
IF B1<>~-1 THEN DISF
B1xF

IF B2<>-1 THEN DISP
B2x%F

IF B3<>-1 THEN DISF
B3xP

IF B4<>-1 THEN DISP
B4xP

MOVE GCURSOR X-3.@
LABEL * *

MOVE GCURSOR X-3.8
LABEL Ls¢

GCURSOR OFF @ GCURSOR X,Y:.1
: 18

GOTO 3228

DEF FHNP1<(Z)

IF 2>256 THEN Z=256

IF 241 THEN 2Z=1

P2=J4-1

P3=J3/256

P4=p3,-2

P4=CEIL (P3%2Z+P4+F2)

FNP1=F4

FN END

DEF FNP2(Z)

IF 2>J43+J4-1 THEHN Z=J3+44-1
IF Z2<J4 THEN Z=44
P3=256-43

P4=P3-2
FNP2=CEIL(P3%(Z2-J4)+F4>

FN END

DEF FNP3(P3)
P4=(P3%C1+C7%2+11
FNP3=DPCC(A$CP4.P41)
FN END

Bi=B @ L$="R"

DISP "POINT NAME " @
Li1$® GOTO 3744
B2=B € Ls$="B"

DISP "POINT NAME *“
L2s@ GOTO 3740
B3=B @ L$="C"

DISP "POINT NAHME " @
L3s@ GOTO 3748
B4=B @ Ls¢="D"

DISP "POINT NAME *
L4sE GOTO 3748
GOSUB 41¢c8

L‘:"Tll

GOTO 3740
Ta=(((D~17%24+H>XEA+M)I XER+S
Ta=Ta-PxB

A" Ta+
“B";TO+
“CY;Ta+

“p";Ta+

IHPUT

INPUT

1]

INPUT

INPUT

®

DISP "TYPE THE INTEGER FOR

THE TIME MARK YOU HAVE

SELECTED. "

DISP " 1 - FIRST TIME MHRK

2 - SECOND TIM
E MARK A~ RKTH T
IME MARK"



INPUT 25

IF 29<>Z29~1 THEN 41g@a

To=TB+2%29

29=T@8

IF LEN(F$><>8 THEN PRINT# 1
1 ; L,L1,29

RETURN

RERD# 2.1 ; NZ, NS

IF N8<{N9 THEN 4339

DISP “FILEFULL™

DISP “"HIT CONT TO PROCEED"

PRUSE

Lg=n"

GOTO 3748

DISP “"RECORD DESCRIPTOR ";@
INPUT BS#%

GOSUBR 4678

Lg=""

GOTO 3748

DISP "SPECIFY FILE WITH STO

RED POINTS"

GOTO 44ea

CRT

DISP "FILE";& INPUT F2%

ON EREOR GOTO 432986

ASSIGN# 2 TO Fzs$

OFF ERROE

READ# 2,1 ; N8,N9

PRINT NE:“SETS OF PICKED PT

on

PRINT NS:;" PUOSSIBLE"

PRINT “ON FILE - “;F2%
PRINT

FOR N7?=2 TO NB+1

GOSUE 47V7e

PRINT BS5$

PRINT USING 46088 ; "A":Bl.B
3.L1%

PRINT USING 4688 ; "B";B2.B
&,L2¢%

PRINT USING 46088 ; "C":B3.B
PRIHT USING 4668 ; "D";B4.B
2,L49%

PRINT "DR1BG #";N

PRINT “CHANNEL";C

PRINT

NEXT N7

IMRGE R.¥X,M8D.4D.X.MDD.DOD.
XK

ASSIGN# 2 TO %

RETURN

X=GCURSOR ¥

Y=GCURSOR Y

B=FNP1 (X)

RETURN

PRINT# 2,N8+2 ; D

IF B1<>-1 THEN PRINT# 2 ; B
1%P+T8,FNP3(B1).,L1% ELSE PR
INT# 2 ; —-1,-1,"NONE"

4698

47@0

4716

47208
4738

4740
4750
47€0
4770
4780
4790
4800
4810
4820
4838

26

IF B2<{>-1 THEN PRINT# 2 ; E
2XP+TB,FNP3(B2>,L2% ELSE PR
INT# 2 ; -1,-1,“NONE"

IF B3<>-1 THEN PRINT# 2 ; B
3%P+T@,FNP3(B3),L3% ELSE PE
INTR 2 ; -1,-1,"NONE"

IF B4<>-1 THEN PRINT# 2 ; E
4XP+TO,FNP3(B4>,L4% ELSE PR
INT# 2 ; -1,-1,"NONE"
PRINT# 2 ; B5$.M

IF C6=C? THEN PRINT# 2 ; C7
ELSE PRINT# 2 ; @

PRINT# 2,1 ; N8+1,N9
N8=N8+1

RETURN

RERD# 2.N7 ; L

RERD# 2 ; B1.BS.,L1s$
READ# 2 ; B2.,B6.L2%
REARD# 2 ; B3,B7.L3%
READ# 2 ; B4.B8.L4$
READ# 2 ; BS$.N.C
RETURN



ASSEMBLY LANGUAGE LISTING OF "DPB"

27
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M
F-N
Loy

o
n
%)

2e6
Zg8a
294
206

31e ¢

324
336
244
358
264
ire

386

LEYEEEEREERRE IR ERR LRI KL AKY
f* GCURS EINARY

¥ WITH DF10@ &DPC

Tx (DF16@ SERYICE ROUT.:
LR KRR RO RO R Kk

¥
%

GLO GLOERL
NAM GCURS
DEF RUMTIHM
DEF TOKS
DEF FRESES
DEF ERMSG
DEF INIT
BSZ 2
DEF GCOFF .
DEF GCURXK.
DEF GCURY.
DEF GCURS.
DEF REV.
DEF DF.
DEF DP136.

BESZ
GCOFFP

L3

RUHTIM

FRRSES

48]

D}
o
X
ey

o
43
r4
LV R G AV Ry I SN g

-\j

—— -

73
=-J

"GCURSOR OFF "
* "GCURSOR X"

P "GCURSOR ¥"
"GCURSOR"

"REY DATE"

“DPC*

"DF 06"

377
PEEEREEEEEEOEEE R E LR LA LA R
EAEXXEERONLELREIERLRREILEENR
EXEEXRERLRRE

ESZ
ERMSG EBYT
TOKS RSP

ASF

INIT BIN
LDBD R34.=ROMFL
CME R34.=2
JHZ LORD?
SCRAT! LDM R44,=236, 236,235,
236
STMD R44.=CHIOLE
RTH
LORD? CHMB R#.=5
JZF SCRAT!
RTN RTHN
PRrdonbdoiriori kit

LSS F RN LLEES 2L RSOSSN
FRERRkRRRkkx
LEFT LOMD R40,%x14.STEP

390
4@0
416
42@
436
440
456

&b
~N
DD

N
W0
DD

O OIS B D) P 00 00 =) B G D) = D L0 00 N N ) e

RS ESEN EFENESENENENEN D T o YT s DX o 08, B B 18 N T8 1AL T T 1
[xv]
DIDOORIRIRADIIRDIRDOODDOHORIDDIRDDIDDD

LR Rl
) Py =
DD

240
856
860
ave
e8a
2848
9688
a16
920
938
Q40
958
Q68
976
984

RIGHT
KEY

DOWN
Uur

FRIGHT
COMRIT

COM-X

FLEFT
COMLEF

FUF
COMUP

FDOWN
COMDOM

COMKEY

28

JMF COMLEF

LDOMD R40,X14,STEP
JMF COMRIT

LOMD R14,=BINTHE
BIN

CMB R16,=2

JHZ RTN

LDMD R22,=KEYHIT
CMB Rz2.=211
JZR FRIGHT
CMB R22.,=223
JEZR FLEFT
CHE R22.,=245
JZR FUP

CMEB R22,=242
JZR DOUWN

CMB Rz2Z2,=234
JER LEFT

CME R2Z2.=235
JZR RIGHT
CMB R22,=241
JZR UP

CME R22,=2%54
JZR FDOWN
RTHN

LOMD R48,X14,5TEP
JMF COMDOW

LOMD R4G,X14.STEF
AME COMUP

LOMD R48.x14.FSTEP
PUMO R#&.+R1Z

LDMO RS8, K14, CURS-X
PUMD R56,+R1Z2

JEB =ADDROI

LDMD R48,x14,CURS-Y
PUMD R4@,+R1Z

JMF COMEEY

LOMD R46,X14,FSTEP

LDMD RES@.,¥14,CURS-X
PUMD RSO, +R1Z

PUMD R46,+R1Z

JEB =SUBROI

JMF COM-X

LDMD R46,%14.FSTEFP

LOMD R5@.¥14.CURS-X
FUMD RSB, +R12

PUMD R48,+R1Z

LOMD R48,X14,CURS-Y
PUMD R48,+R12

JEB =RDDRO1

JMF COMEEY

LDMD R48,X14,FSTEP

LDMD RS5S@,n14.CURS-X
FPUMD RS0, +R12

LDMD RSA,X14, CURS-Y
PUMD RS5G,+R12

PUMD R46,+R12Z2

JSB =SUBROI

JSB X14.PLOT

CLM RS8
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T N O g Y T S 3 Sy 7 SRy SPEV A ED Ny Oy
RO O O A TN ENEN A DN ENENTAN ST F O E SN AVE R ANV E SN T S e
DT = DLW O NP I DD T L (P = @ WD) O
VRADADIDIIDROINDNOIDRNDAIDDORD DD HDR

1548

POMD R4@,-R12
PUMD R4u.+R12

JSB =COMFLT
POMD R486.,-R12
JEN TEST-X

FUMD RdB.+R12
LOM RS&.=2.0,8,6.0.,06

»2@C,19C

JSB =COMFLT

FOMD R4@,-R12

JEZ TEST-X

STHMD R4@.X14,CURS-Y
TEST-¥ CLM R5@

FOMD R48,-R12
PUMD R40,+R12

JSB =COMFLT
POMD R48,-Ri2
JEN MOVUCUR

PUMD R4@.+R12

LOM RSH.=2.,08.0.,68.,8.0
s &80, 25C
=COMFLT

JSB
BIN

FOMD R4@.-R12

JEZ MOYUCUR

STMD R4@.X14,CURS-X
JSB K14,PLOT

CLE
JS5B =E0JZ

LDBD R31.x14.KEY
LDBD R36.=KEYSTS
LRE R3@

JEV EQJ

LDED R3@.,=CRTSTS
LRE R38

JEV LOOPKE

LOBD R38A,=KEYETS
LRE R38@

JEV EQJ

LDBD R3Z@,=SVCHED
JOD EOJ

LDBD RZ8,=CRTSTS
LRE R3e@

JOD LOOPKZ

Dce R31

JNZ LOOPKE

LOE R31,=KYRFTZ
STBD R31,X14,KEYCON
LDM R2@,=KEY

ADM R28.R14

DCM R2@

LDM R4,R20

LDB R31,=KYEPT1

STEBD R31.¥14,KEYCON
POMD R44.,-RS6

CLE

RTN
PRy ko ek
b2 0020223202300 02800222209 %)
8225202590041

MOWCUR

CON
LOOFKE

LOOPKZ

EQJ

1556
1560
1570
1580
1590
1600
1610
1628
1630
1640
1650
1668
1&7v@
180
1698
1706
1710
1720
173@
1748
1750
170

[oos
-\4
~
2

[ S S Wiy
NN~
Lol ol v 0D LD (O
DD R

WO~ TNy
DRV DD

e Ll
QOO0 Q0

bk b ok ket
LAl AT QN R o)
B o) 1] v (D
WMRARDRID

1958
19682
1970
198a

1998@
caaa
zele
2026
2838
2844
2850

29

GCPAFR PUBD R43,+Rc
JSB =NUMVRA+
JEN OK

ERR JSB =ERROR+
BYT 81D

QK JSB =GETCHMA
JSB =NUMVAL
JEZ ERR
CME R14,=54
JNZ DONE
JSBE =NUMVA+
JEZ ERR
JSE =GETCHMA
JSB =NUMUAL
JEZ ERR

DONE POBD R47.-R6
LDE R45.=371
PUMD R45,+R1Z2
RTN

GCOFFF PUBD R43, +R&
JSB =SCAN
JMF DONE

(B22222302 022023580 S DS
IS+ 229220290252 00002 85024241
EXEXRXFREKXT

BYT 241
GCOFF. LDMD R14,=BINTAE

JSB X14,5CRAT!

JSB X14,PLOT

RTN
TRRdRredkykrdikedasdiigy
koo ok ko
¥EXFEXEEXLRRY

BYT 8,55

GCURX. LDMD RI14,.=EINTHE
LDMD RS@, K14, CURES-X
GFUSH FPUMD R5@,+R1Z

RTHN
Prdriddiioniioreik ity
(2223522280420 00¢0 232220008

ERRRRERRRREY
BYT @.55
GCURY. LOMD R14,=BIHTAE

LDMD R5@,X14.CURS-Y

JMF GPUSH
RSS2 223¢ 2T LSS S P S
2SS P2 E P LSRR 2R S 2

Rk Rk
BYT 241
GCURS. BIN

LOMD R14,.=BINTAE

LDM R4G,=0.0,8,8.,8,48
;a.,1ac

STMD R48,x14,STEP

LOB F47.,=46C

STMD R4w, 14, FSTEP

LDM R2a,R12

SBM Rzu,=48.8

CMMD R2@,=TOS

JNZ NOSTEP



2118

-
. )
Dy

VR VR VR RS EAY]
bt bt ks ot b
“J MNP
RWRIORVD

z1ee

z23ege
2296
2480
2418
2420
2438
24408
2450
24¢€0
2476
2480
2490
2504
2510
2528
2538

JSB =0NER
BIN
STMD R#.,X14,FSTEP
JSB =0NER
BIN
STMD R#.,X14,STEP
NOSTEF JSB =0ONER
EIN
STMD R#.X14,CURS-Y
JSB =0ONER
BIN
STMD R#,Xx14,CURS-X
JSB X14.PLOT
LDM R4¢&,=KEY
ADM R4E.R14
STM R46,R45
LDEB R47.=23¢
LDB R44.=316
STMD R44.=CHIDLE
RTH
RS2SR0 022300225920 5% 024

AXLEERERE AKX AR LR ARk e kY
FEEEERERERRAE

PLOT JSB R14,GCUR¥X.

JSB ¥14,GCURY.

LDM R26.=ROMTAR

POMD REZ24.+Ek208

CHE R24.=377

JZE SYSTEHW

CMB RZz4.,=PFROM#

JHZ NXTROM

JSB =ROMJSE

DEF PMOVE.

VAL PPROM#

LDMD R14,=BINTARE

JMP PLOT++

J5B =MOVE.

LDM R26.=CURSES

ADM R20,R14

LDBD R2Z.,=XMAF

ANM R22.=3.0

LDM R34,R22

LLM R34

LLM R34

ADM R34.R22

ADM R34.RZQ

LDM R2Z2.,=5.0

LOM R44:=1;B;1;@
JSB =BPLOT+

RTN

P2 0589233238430 2390050% %451
FEEEERER A KRR AR RRRX AR KRR
XL EEXRK

CURSES BYT 268,3288.24a,220,

18

BYT 178,148,120,116.
4

BYT 74.,¢€8,50,44.2

BYT 36.,38.,24.22.,1
KEYCON BSZ 1

NXTROM

SYSTEM
PLOT++

VRN AV IAVIGR ] RSN
~d NN RN
W= DO D U

-\,
F -3
RADRIVIVIDID

30

CURS-% BSZ 1@
CURS-Y BSZ 10
FSTEFP BS3Z 1@
STEP BSZ 1@
PRERXIXRRELR LRk
(2225080982533 033 ¢S24 4
TEERERRERRREAK
BYT 8,56
REWV. BIN
LDM R44,=11D.0
DEF DATE
ADMD R4&.=BIHTAE
PUMD R44.+R12
ETN

ASC "SEP 29, 19g2"
DAD 344865
DAD 31763
DRD 644880
DAD 4776
EQU 368
DAD 181235
EQU 1

EQU 38

DAD 177486
DAD 177482
DRD 182416
DAD 181231
DAD 188671
DAD 34772
DAD 52158
DARD 52127
DARD 101233
DAD 12412
DAD 12487
DARD 11262
DAD 13414
DAD 1088151
DAD 181132
DAD 6611
DAD 56215
DAD 188262
DAD 22621
LNK DP2S

DOARTE
BFLOT+
MOVE .
PMOVE .
ROMJSE
PPROM#
ROMTAE
KYRPTZ
KYRPTI
CRTSTS
KEYSTS
CHIDLE
ROMFL
KEYHIT
EQJ42
ADDROI
SUBRDI
BINTAB
NUMYAL
NUMVA+
SCAN
GETCMA
SVCHRD
T0S
ERFOR+
ONER
XMAP
COMFLT



15 P Y ) b bt et p b ok ot
[N AR R W B W R A BN |
DRIIDIPAIQRRDD

Pob ek b pod b
AP M T
ORI T Wl I N
DR RVDD

EFEEEER R R Ry
BINARY PROGS

!
!
! OF1@8DECODE
!
!

[
PRRYRRERRRRRR Rk
(B FS 2202222238090
! Runtime Routines
(P22 LSS+ 82202 S
BYT 38.55
DF. BIN
POMD R2z24.-R12Z2
POMD Rz@.-R12
LOM R36.=06.0
POBD RZ23.,+R24
POBD R2Z2,+F24
LOM R3E6.R22
NCHM R36
SBM R36.=06,109
JSB =CONEBIN
BIN
LOM RS8,=97C,29C,aaC
LBac, 250, 21C,82C,4&C
JSB =MPY16
RTH
MEY18 DORD S25¢2
CONEBIN DRD 3572
LNE DFP3S



16
249

=17
68

160
11@

bbb pb
AN ]
D ED

P @O~
DDDIDDERDDD

T PO T 0 ot gt et et

OF1a8.

DPDONE

IBF=1

OBF=6

DIRCMD

O=E=@

INFUT

INg

INY
INS

IIN8

INS

BYT 36,55
EIN
LOMD R22,=BINTAR
FOMD RZ26.-R12
POMD R3B,-R12
LDM R36.R30
JSE =CONEIN
LDM RS@,R40
LDM R3Z,RZ26

LDM R24,=122,377
LDM R26,=123,377
JEB K2z, INPUT
LDM R36,R3E

BIN

JSB =CONEBIN

JEB =SUB1B

PUMD R4@.,+R12
ETN

LDOBDO R37.R24

JEV IBF=1

RTH

LDED R37.R24

JHG OBF=@

kTN

JASE XZe.,0=E=H
LDEB R37.,=2

sTeD R37,R24
STeED R3&.R26

JEB Xzz2,0BF=0

CLB R37
STED R37.,R24
RTN

LDBED R37.RZ4
AKNM R3I7,=262
JHZ O0=B=6

FETN

BIN

LDE R36.=26
JSB Xz2,DIRCHMD
JASB X22,WORDIN
JHZ INZ2 .

CMB R76.=6@
JZR IN4
JMP INS
JEB Xz2:2
JNZ IN2
TSE R76
JZR IND
ADM R3@.=2.08
SEM R3Z2.=2.06
JMF IN?

s WORDIN

LOBD R?7,¥32,MIN2
2. MINZ

ANM R?7,=17
STED R?7.,%3
JSE X22.,WORDIN
JHZ IN2

CME R76.=60
JHZ INS

JSBE X22.WORDIHN
JNZ IN2

INZ

Suele
MINZ
768 WORDIN

g8 WORENI
988 WOREND
1808
191@

32

JEB Xz2Z,HWORDIN
JNZ IN2

JSE %22,WORDIH
JNZ INZ

JSE Xz2,WORDIN
JNZ IN2

JSB XZd WORDIH
JNZ IN

JSE XZQ WORDIHN

JNZ INZ

JSE X22,WORDIHN
JHZ IHNZ

LDE R37.=4
STED R3IV.R24
RTN

DAD 52137

EQU 1?7776

JSB K22, 1BF=1
LDBD R?6.R26
NCE RV6
HNM R?G)—fl}ﬁ
PUBD R76.+R32
AWM R3I?,=4
JHZ WOREN1
oCcM R3@a
JZFR WOREND
STED R#.R2¢
JSB Xzz. IBF=1
LDBD R?7.RZE
NCE R7¥?
PUBD R?7.,+R32
AHM R37.,=4
JHZ WOREH1
DCHM R38
JZF WOREHKD
STED R#.RZ2¢
AWM R76.=668.8
CLE R3&
RTHN
bDCHM R3B
LDEB R36.,=377
RETHN
FIN



DB25S PIN NAME

Cable A:

18
5

16

22
23
13
12

10
11
25
24

Cable B:

18

18
19

18

21
20

GROUND
FAST

PLAY

B7
B5
BO
B2

STOP

REWIND
STB

B6
B4
Bl
B3

GROUND

GROUND
B13

B8

B10

GROUND
B12

B9

B1l1

GPIO CABLE WIRE ASSIGNMENTS

WIRE COLOR

BLACK
WHITE/BLUE
WHITE/GREY
WHITE /ORANGE
WHITE/BROWN
WHITE/BLK/GRN
WHITE/BLK/RED
WHITE/BLACK
GREY

BLUE

BROWN

ORANGE

WHITE
WHITE/GREEN
WHITE/VIQOLET
WHITE/YELLOW
WHITE/RED
WHITE/BLK/YEL
WHITE/BLK/ORNG
WHITE/BLK/BRN
VIOLET

GREEN

RED

YELLOW

BLACK
WHITE/BLUE
WHITE/GREY
WHITE /ORANGE
WHITE/BROWN
WHITE/BLK/GRN
WHITE/BLK/RED
WHITE/BLACK
GREY

BLUE

BROWN

ORANGE

WHITE

WHITE /GREEN
WHITE/VIOLET
WHITE/YELLOW
WHITE/RED
WHITE/BLK/YEL
WHITE/BLK/ORNG
WHITE/BLK/BRN
VIOLET

GREEN

RED

YELLOW

33

HP-85 PIN HP-85 NAME

ooy - WN

GND
DC5
DC7
DC2
DCO
STO
OUTAL
CTLA
DA7
DAS
DAO
DA2
GND
DC4
DC6
DC3
DC1
FLGA
RESAL
CTLO
DA6
DA4
DAl
DA3

GND
DD5
DD7
DD2
DDO
ST1
OUTBL
CTLB
DB7
DB5
DBO
DB2
GND
DD4
DD6
DD3
DD1
FLGA
RESBL
CTL1
DB6
DB4
DB1
DB3



INDEX
CURSOR CONTROL KEYS .

DATA HANDLING COMMANDS
DIRECTPILOT . . . . . .

EXAMPLE PLOT . . . . .
GPIO WIRE ASSIGNMENTS .
HARDWARE SETUP . . . .
NEW DP-100 . . . . . .
OLD DP-100 . . . . . .
PICK . . . « ¢« « « . .
PICK - USER SEQUENCE .
PICK NOTES . . . . . .
PICKDUMP . . . . . . .
PICKDUMP OUTPUT . . .
PLOT . . . . ¢« « ¢« ¢ .
PROGRAM STARTUP . . .
PROGRAM LISTINGS . . .
RECORDPLOT . . . . . .
SPECIAL FUNCTION KEYS .

TAPE MOVEMENT COMMANDS
TRANSFER . . . . . . .
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13
17
11

10

27
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