
SPECSYSTEM 2.0 is a software syste« coMposed of BASIC and Machine language
routines that will plot reverberation decays and calculate RT60 in i/3 octave
bands^ plot 3 diwensional spectral surfaces, and perfor«'real-tine spectruM
analysis with interactive keyboard control of Measurement and display param
eters. Input comes from the Eventide Spectrum Analyzer and output is displayed
on the Apple HIRES screen.

SPECSYSTEM 2.0
A SOFTWARE PACKAGE FOR THE

EVENTIDE model AFX 252

REAL-TIME SPECTRUM ANALYZER

for use with the

APPLE II and APPLE II PLUS

This software is compatible with the APPLE II and APPLE II PLUS computers
using either INTEGER BASIC or APPLESOFT BASIC.

This package requires the use of:

1) An Eventide APX252 Spectrum Analyzer installed in any slot but zero.

2) a) Applesoft BASIC OR
b> Integer BASIC with the Programmer's Aid ROM OR
c) either BASIC on an Apple Language Card.

3) 48K bytes of RAM

4) An Apple DISK II running under Apple DOS

5) A TV or video monitor. Color is strongly recommended.

APPLE and APPLESOFT are trademarks of APPLE COMPUTER INC.
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COPYRIGHT NOTICE

All SPECSYSTEM software is COPYRIGHT (C) 1982 by Eventide Clock Works Inc.,
Mew York, New York, The prograM and Manual way not be copied or reproduced in
any forn, and neither the BASIC nor Machine language routines May be used or
excerpted for use in any other software product or prograM except for use
solely by the purchaser.

A reasonable nuMber of copies of this software May be Made for BACKUP
PURPOSES ONLY, and these copies Must be destroyed or passed on to any subsequent
purchaser of the original software.

LIMITED WARRANTY

Because of the coMplexity of this software product, and the fact that it
Must interact with other products, soMe of which are not of Eventide's Manufac
ture, there is NO WARRANTY, EXPRESSED OR IMPLIED, with the exception of the fol
lowing:

The Machine readable MediuM supplied with the prograM is guaranteed to
load when used with properly adjusted equipMent as specified on the first
page of this Manual. In case of difficulty, please return the defective
MediuM to Eventide, and it will be replaced at no cost. Because of the
fragility of Magnetic Media, we recoMMend that a duplicate copy be Made
before any use is atteMpted.

The above provision is liMited to a period of 30 days froM purchase froM
Eventide or froM an authorized dealer. After this period there will be a noM--
inal charge for replacing a defective disk or cassette.

Eventide Makes no warranty of Merchantability or fitness for a particular
purposes. This software is designed priMarily for Manipulation and display of
data acquired by the spectruM analyzer, and these data are obviously subject
to the liMitations of the analyzer hardware itself.

Eventide cannot accept liability for consequential daMages caused by use of
'this software, and cannot be responsible for representations about this soft
ware not Made in the instruction Manual. If you feel that the software has
been Misrepresented by either Eventide or an authorized dealer, please contact
Eventide iMMediately.

Date of printing; 22 DECEMBER 1982



NAME

COMPANY_

ADDRESS

SPECSYSTEM 2.0

WARRANTY CARD

DATE PURCHASED

FROM WHOM PURCHASED

The above must be filled In and mailed within ten days of purchase In order to
ensure warranty protection.

If you have time, we should be grateful If you would answer the questions below,
which will help us to keep you Informed of further products, or new applications
for current products.

For what applications are you using your SPECSYSTEM?

Are there any applications which you can envisage, but would like some help In

Implementing? ;

Do you have any programs which you think might be of Interest to other users?__

Please return from to:

EVENTIDE CLOCKWORKS INC., 265 WEST 5^TH STREET, NEW YORK NY 10019
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INTRODUCTION

SPECSYSTEM 2.0 is a package of applications software for the Eventide Spec-
truM Analyzer that will allow you to perform reverberatiot^ tine <RT60) Measure-
Ments and plot decay curves at the 3i ISO i/3 octave frequencies. This type of
display is shown in Figure 2. The systeN is also capable of plotting spectral
inforMation in the forM of 3~dinensional spectral surfaces (frequency vs. aMp--
litude vs. tine) on the Apple HIRES screen. This type of display is illustrated
in Figure i. Viewing the spectral surface created by a reverb decay can often
give a good intuitive inpression of the acoustics of a particular space.
Spectral surfaces are also useful for studying the tiwbral envelopes of Musical
instrunents and in voice analysis applications.

Because the various functions perforned by the SPECSYSTEM package are
conplex and are often dependent upon execution speed> the bulk of this software
(approxinately 6K bytes) is written in 6502 Machine code. Linkage and paraneter
passing to these routines is accoMplished via high-level BASIC-type coMMands
that can be issued in iMMediate or deferred-execution Mode (i.e., froM within
a prograM). This is the saMe Method used to execute the various built-in
functions of the APX 252 card, the details of which are fully explained in the
APX Manual.

The basic sequence of operations in SPECSYSTEM is:

1. Use the standard RTA routines built into the APX card to set up the various
operating Modes and paraMeters (such as gain, averaging period, etc.).

2. PerforM SpectruM Analysis in real-tiMe, and store the resulting data in
MeMory (creating a spectral data buffer).

3. Display the stored spectral data as a spectral surface. Alternatively, the
user May prefer to

4. Subject stored data to RT60 analysis and display.

There are 4 basic groups of high-level coMMands used in SPECSYSTEM that
correspond to the four groups of operations listed above: the RTA group, the
MAKEBUFFER group, the SPECSURF group, and the RT60 group. The RTA group is
actually the ROM-resident routines used in the standard-configuration APX card,
called by the standard APX coMMand 'WARMRTA*. For details on the RTA coMMands

and function keys, see the APX Manual.

The MAKEBUFFER group of coMMands create large buffers (arrays) of spectral
data. Data is captured by perforMing real-tiMe analysis on the input signal,
taking the 32 resulting nuMbers (the aMplitudes of the 31 filters plus the level
channel) and storing theM in MeMory. The process is repeated for soMe specified
period of tiMe (actually, soMe nuMber of repetitions at a fixed interval of tlMe
between analyses) and the resulting blocks of 32 nuMbers are stored sequentially
in MeMory. The area where the nuMbers are stored is known as the "spectral data
buffer". Once this buffer has been created, the data in the buffer can then be
subjected to analysis and display.

The SPECSURF group takes data buffers created by MAKEBUFFER, and uses the
Apple HIRES screens to plot the buffer data as the isoMetric view of a geo-



Metrical surface whose vertical axis is aMplitude> horizontal axis is frequency, »
and whose diagonal axis represents tiMe. The surface will have a shape that
corresponds to the level in each filter channel as it varied over the tiMe
period of the reading. A reverberation decay, for exQMple, will appe<
irregular sloping surface, like the side of a hill, as the levels in

lear as an

the filters
decay at their own rates.

The buffers of spectral data created by MAKEBUFFER are also used by the RT60
coMMand. RT60 will look through the buffer at data froM a particular filter
channel, displaying the curve created as its aMplitude varies over tiMe. In a
typical reverberation decay the level will be steadily decreasing (as the sound
dies away) and RT60 can calculate the tiMe it would take the level to fall 60
dB. The inforMation is displayed on the HIRES screen along with the tiMe vs.
aMplitude curves of up to 8 filters in the HIRES colors. The paraMeters which
control this display are set interactively froM the keyboard, in a Manner siMi—
lar to the control of the RTA routines.

Included in the SPECSYSTEM package is a prograM written in BASIC (a version
is included in both Integer and Applesoft) that executes the coMMands in re-*
sponse to Menu choices. This executive, or driver prograM, provides a convenient
way to execute the coMMands (using single keystrokes) and displays the current
status of operating paraMeters. In addition, it gives you the ability to store
and recall buffers of data and HIRES iMages froM the disk and view the HIRES
screens. Four Main Menu choices in the BASIC driver correspond to the 4 Main
groups of coMMandss REAL-TIME ANALYSIS, CREATE A NEW SPECTRAL DATA BUFFER, PLOT
A SPECTRAL SURFACE, and RT60 REVERBERATION DISPLAY. The first sections of this
Manual, A SAMPLE RUN-THROUGH and the BASIC DRIVER OPERATIONAL DESCRIPTION will
be devoted to this driver prograM. A later section, CREATING YOUR OWN DRIVER
PROGRAMS, will give details on the operation of the individual SPECSYSTEM
coMMands.

The executive BASIC prograM provided is only a general exaMple of the type
of driver that could be written to control the SPECSYSTEM routines. Other
driver prograM can be written to use the coMMands for a particular application
that doesn't require such extensive control over all aspects of SPECSYSTEM's
operation. Because the coMMands can be issued in iMMediate Mode, you can also
operate SPECSYSTEM without a driver prograM at all, just by typing coMMands at*
the keyboard. Also, at the end of this Manual we've provided a brief discussion
of SPECSYSTEM control paraMeters and subroutine theory of operation that should
be sufficient to allow asseMbly language prograMMers to interface SPECSYSTEM to
asseMbly language driver prograMs. Appendix #4 is a MeMory Map and table of
subroutine entry points and variable locations that will provide address
inforMation for this type of application.

This Manual assuMes that you are faMiliar with either the Integer or
Applesoft BASIC language, the basic coMMands of the Apple's DOS (Disk Operating
SysteM) and the concept of 1/3 octave spectruM analysis as applied to the
Eventide Model APX252 SpectruM Analyzer. If you are unsure about any of these,
refer to the appropriate BASIC, DOS, or Eventide SpectruM Analyzer Manual. A
knowledge of asseMbly language prograMMing and the Apple Monitor is useful but
NOT necessary to understand this Manual and operate the software.
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Figure is SPECTRAL SURFACE OF A REVERB DECAY
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BACKUP PROCEDURE

Before using the diskette provided by Eventide we highly recoMMend that you
BACK IT UP! The easiest way to accoMplish this uses the COPY or COPYA program
that's on the SYSTEM MASTER diskette that cane with your disk drive. COPY will
duplicate the entire contents of a source (Eventide's) disk onto an uninitial
ized destination disk (supplied by you). Run either of the two prograMs and
answer the prowpts. When the process is complete, label the backup disk clearly
and save the Eventide-supplied disk in a safe place, The backup disk now becomes
your working copy. NEVER USE YOUR ORIGINAL EXCEPT TO MAKE BACKUPS.

LOADING AND RUNNING

Using your backup disk, insert it in your drive and boot it. The 'HELLO'
program will print out a welcome message and a disk catalog and fall into
whichever BASIC is the default in your machine (you can simply type CATALOG if
DOS is already booted in your machine). 7 files should be listed:

DISK VOLUME 001

HELLO is a binary 'welcome' program that will give a greeting message,
print a disk catalog, and drop into your default BASIC, each time you boot the
disk. SPCODE is the machine language SPECSYSTEM code, and REVERB.BUF and
REVERB.SCR are binary files containing a spectral data BUFfer and a HIRES SCReen
image, respectively. The two BASIC programs SPDRIVER.INT and SPDRIVER.SFT are
the Integer and Applesoft versions of the SPECSYSTEM BASIC driver program.

The other file shown in the catalog is GETDRIVER.SFT. This is what is known
as a 'loader' program for the SPDRIVER.SFT Applesoft driver program. A few words
about Applesoft's memory mapping characteristics are in order here: Applesoft
programs usually begin loading in memory starting at address 2048 (hex address
$800) and grow upward. However, a'look at the memory map in Appendix #4 shows
that if SPDRIVER.SFT were to begin loading at its normal address, it would run
into conflict with the area of memory reserved for data buffers ($iOF9-iFFF)
Thus the function of the GETDRIVER.SFT loader program is to shift Applesoft's
load point (by executing some POKEs in the page zero locations that specify this
point) and then to "RUN SPDRIVER.SFT".

What all this means in practical terms is this: to run the INTEGER version
of the SPECSYTEM drver, type "RUN SPDRIVER.INT". To run the APPLESOFT version,
type "RUN GETDRIVER.SFT". To run ANY OTHER Applesoft program after using the
SPECSYSTEM Applesoft driver however, you should type "NEW" before loading it,
or re-boot DOS (either of which will reset Applesoft's load point).

B 002 HELLO

B 022 SPCODE

I 030 SPDRIVER.INT

A 030 SPDRIVER.SFT

A 003 GETDRIVER.SFT

B 017 REVERB.BUF

B 034 REVERB.SCR



The only real difference between the two versions of the BASIC drivers,
aside froM the different BASIC syntaxes, is that the Applesoft version passes a
flag to the Machine language routines to tell theM they are operating under
Applesoft (default operation is under Integer BASIC) ■ This is necessary because
the routines used to plot and draw on the HIRES screen are written directly into
Applesoft, but froM Integer BASIC these sane functions require the PrograMMer^s
Aid ROM or the equivalent code existing in the Language Card version of Integer
BASIC.

Now just type RUN SPDRIVER.INT (or GETDRIVER.SET if you're in Applesoft) and
the BASIC driver prograM will load and begin running. The next section will take
you through a quick run-through of the prograM to introduce the Major features.

1  1

I  i

i !



A SAMPLE RUN-THROUGH

Now we'll detail a sawple run-through that will touch on the nain functions
of the SPECSYSTEM driver prograw. Try following each step* in the example as
it's explained to faMiliarize yourself with the Major functions and the neces
sary sequences of operations.

Run whichever version of the BASIC driver you have language ROMs for> as
detailed in the last section. The screen will clear and the prograM will ask
you to wait while it finishes loading the Machine code routines froM the disk.
You will be asked for the nuMber of the slot holding the spectruM analyzer card
and you should answer by typing a nuMber froM i to 7 and hitting "RETURN".

The Main Menu for the SPECSYSTEM driver will now appear on the screen, as
shown in Figure 3. Pressing "i" will cause the prograM to branch to the APX RTA
routines. AssuMing you have soMething connected to the input of the analyzer,
you should see activity on the screen corresponding to the audio signal. If no
bargraph appears, hit "G" several tiMes to increase the gain of the analyzer.
After you are satisfied that a proper input level is being received, hit "ESC"
to return to the Main Menu,

Now hit "2" to select the DATA BUFFER CREATION sub-Menu. At this point you
have the opportunity to alter the values of the various paroMeters that control
the acquisition of the spectra that will forM the data buffer. The default
paraMeters are sufficient for our exaMple, however, so just hit "7" to ENABLE
the TRIGGER. This readies MAKEBUFFER to begin taking dataj it will now wait
for any keypress as a trigger signal to begin saving spectra. This allows yoo
to synchronize the data capture to soMe audio event. Once the trigger has
occurred (you've pressed a key) the data is captured and the Main Menu will
reappear. (Using the default values, data capture will appear to be instantan
eous. If you increase the nuMber of spectra or the tiMe between spectra, the
data capture procedure could require up to two Minutes).

Now that there is data in the buffer, we can do an RT60 analysis. First,
however, let's try plotting a spectral surface to get an overall idea of the
nature of the data. Hit "3" and the SPECTRAL SURFACE PLOTTING subMenu will
appear. Again, there are several paraMeters that control the plot output, but
we'll use the default paraMeters, so hit "7", to PLOT SURFACE. The selected
HIRES page (default=2) is cleared, the axes are drawn, and successive spectra
are plotted diagonally across the screen, beginning with the first one received
after the trigger ocurred. If the audio input was froM a source such as the
radio or recorded Music, you'll probably see a series of irregular "hills and
valleys" as the aMplitude in each i/3 octave band rose and fell during the
saMpling period. You can interrupt the plotting process by hitting any key;
hitting any key but "ESC" will resuMe plotting. Hitting ESC while plotting is
interrupted will return to the Menu, leaving the display is its interrupted
state. If plotted to coMpletion, the iMage will rcMain until you hit ESC to
return to the Menu.

It would be nice now to perforM soMe RT60 MeasureMents on the data that's in
the buffer. However, unless you were very lucky, or were actually Monitoring a
reverberation device or chaMber, you probably don't have data in the buffer
that will be recognized by the RT60 routines as a reverb decay. For that reason
on the SPECSYSTEM disk is a block of data previously recorded froM a reverb



device that can be used to dewonstrate the RT60 routines. Return to the Main

Menu by hitting "ESC" and then hit "6". This calls the BASIC routines that
exchange buffer data between the disk and RAM. Answer the proMpts for transfer
direction (DISK TO MEMORY)> transfer data (SPECTRAL BUFFER) and filenaMe to
transfer buffer naMed "REVERB" off the disk. When the disk has finished running
the Main Menu will reappear.

Now hit "4" to select the RT60 reverb display Menu iteM. You will see a set
of axes printed on the HIRES screen and a i KHZ label with a flashing X> signi
fying the next frequency band to be plotted. Hit "D" to draw the curve of
aMplitude vs. tiMe at i kHz over the period of tiMe shown on the horizontal
axis. You should see a flashing curve whose height steadily decreases to the
right (forward in tiMe). Once a curve is drawn you can hit "T" and a subroutine
will ccrlculate the RT60, based on the displayed data, and print it above the
display area. A white line will be superiMposed on the plot to show the deca^
slope used by the calculation subroutine. Hitting any key reactivates the
display. Now hit "N" and use the right and left arrow keys to select a neoi
frequency, and hit "D" to draw new curves. You can fit up to 8 curves at a tiMe
on the display. The "i" and "2" keys will allow you to toggle between the two
HIRES pages. Try experiMenting with the arrow keys, "D", "T", "N", and "R".
Hitting "C" clears the display and begins again with the saMe data, and "ESC"
returns you to the Main Menu.

Since the reverb decay is in the buffer, we could now plot a spectral surface
of this data. Instead, try utilizing the HIRES SCREEN TRANSFER function by hit
ting "6" again froM the Main Menu. The transfer direction reMains the saMe so
use '2' to select HIRES SCREEN IMAGE as the data to be transfered. To avoid
loading the screen data over the residue of the RTA display, use '3' to change
the screen to be used for the transfer; you'll get a brief gliMpse of HIRES page
2 (so you know what you're losing). Now hit '4' to initiate the transfer and
type "REVERB" when proMpted for a filenaMe. The secondary HIRES page will be
displayed and the disk will load the binary file of the stored screen iMage on
top of the previous inage. The prograM will pause for a MOMent after loading the
iMage and then return to the Main Menu. Hitting "5" now allows you to view
either of the HIRES pages by pressing "1" or "2". As usual, "ESC" returns you to
the Main Menu.

To exit the prograM and get back into BASIC, hit "CTRL-C" and type TEXT. If
you have an Autostart ROM, RESET will perforM the saMe function.

That covers the Main functions of the SPECSYSTEM 2.0 package. More details on
the various options, control paroMeters, and specific operation of the software
are covered in the next section. If you had any trouble with the run-through
outlined above, go back and try again, step by step. If your probleM persists,
check the section of this Manual listing SOME COMMON ERRORS to see if yours is
aMong theM.



BASIC DRIVER OPERATIONAL DESCRIPTION

This section decribes the operation of the SPECSYSTEM software in greater de
tail. Figure 3 shows the wain Menu displayed upon entry to 'the prograM. The
various Menu iteMs represent the functional sections of the prograM. The first
four iteMS correspond to the four Main groups of SPECSYSTEM coMMands: RTA,
MAKEBUFFER, SPECSURF, and RT60. The other IteMS correspond to utility functions
that allow disk transfer and HIRES page display. Hitting the nuMerical key
associated with an iteM will branch iMMediately to that section of the prograMj
hitting "RETURN" after the entry is not necessary. Out of range or
are ignored- this is true in general for the entire prograM. Also,
in place of a Menu choice or during display of a HIRES screen will,
return you to the Main Menu.

invalid keys
hitting "ESC"
generally

\\\\\\\\\\\\\\\\\\\\\\\\\\///////////////////////////

EVENTIDE SPECTRUM ANALYZER

SPECSYSTEM 2.0

/

/

\

\

///////////////////////////\\\\\\\\\\\\\\\\\\\\\\\\\\

1  REAL TIME SPECTRUM ANALYSIS

2  CREATE A NEW SPECTRAL DATA BUFFER

3  PLOT A SPECTRAL SURFACE

4  RT60 REVERBERATION DISPLAY

5  DISPLAY HIRES SCREENS

6  BUFFER/SCREEN/DISK TRANSFER

MAKE YOUR CHOICE FROM ONE OF THE ABOVE

Figure 3! MAIN MENU

MENU ITEM is REAL-TIME ANALYSIS

Choosing the first Menu iteM, REAL TIME ANALYSIS, causes the BASIC prograM
to perforM the standard APX coMMond WARMRTA (INIT is executed when the prograM
starts up). All features of the standard RTA display are supported. Refer to the
APX Manual for a list of valid function keys; all other keys are ignored. Since
all operating paraMeters are preserved upon exit froM RTA, it is used to set the
GAIN, RANGE, Mode (AVG, PEAK or FLOAT), and averaging period that are used in
subsequent calls to the MAKEBUFFER and SPECSURF coMMand groups.

8



>>>>>> SPECTRAL DATA BUFFER CREATION <<<<<

i ♦ OF SCANS [ 25 ] SAMPLES

2 SAMPLE INTERVAL [  10 3 MSECS

3 TRIGGER SOURCE CKYBRD]

4 THRESHOLD SLOPE [FALLING]

5 THRESHOLD LEVEL [ 3 ] DB

6 TRIGGER OFFSET [+0 ] SCANS

7 ENABLE TRIGGER

8 RETURN TO MAIN iMENU

CHOOSE ONE FROM THE ABOVE OPTIONS

Figure 4} DATA BUFFER MENU

MENU ITEM ♦ 21 SPECTRAL DATA BUFFER CREATION

Choosing the second Menu iten in Figure 3, CREATE A SPECTRAL DATA BUFFER,
will cause a branch to a BASIC routine that prints the sub-Menu shown in Figure
4, The bracketted iteMS are printed in inverse video, and are the current
values of the paraMeters controlling the MAKEBUFFER subroutines. The values
shown in Figure 4 are those defaulted to when the systeM is initialized.

To change the state of a 'toggle-type' variable such as TRIGGER SOURCE or
THRESHOLD SLOPE just hit the associated nuMeric key, and the label will reflect
the new value. To change a variable with a range of values, such as SAMPLE
INTERVAL, hit the nuMeric key, and then use the unshifted '<' and '>' keys
(actually ',' and '.' respectively) to change the variable up or down by it's
SMQllest increMent (In the case of SAMPLE INTERVAL this increMent value is 10
Milliseconds). By holding down the shift key while changing the variable the
increMent value will be 5 tiMes the unshifted value (or 50 Milliseconds for

SAMPLE INTERVAL). When a variable is increMented past its MaxiMUM legal range,
it will wrap around to its MiniMUM value, and vice versa. Holding down the
REPEAT key when increMenting or decreMenting will save you lots of keystrokes.
When the variable has the desired value, hit any key besides '<' or ')' and the
variable will be set. This Method of setting paraMeter values is consistent
throughout the driver prograM.

The # OF SCANS option allows you to specify the nuMber of spectra to be
captured in the data buffer (and in conjunction with the INTERVAL, the duration
of the saMpling period). This is the total nuMber of spectra that will be
available for subsequent spectral surface display or RT60 analysis. The # OF



SCANS can range froM a MQxiMUM of 120 to a MxniMUM of i spectruM (RT60 display
and analysis requires at least 3 spectra, however).

The SAMPLE INTERVAL option controls how often spectra are captured by BUFF-
MAKER by inserting a variable time delay between SCANs. The niniMUM interval is
iO Milliseconds and the naxiMun is i second (1000 Msec). Ulhen AVG Mode is in
effect, however, the lower liMit becoMes 20 Msec. This is due to the extra tine
required by the SCAN routine to perforM the averaging process.

TRIGGER SOURCE allows you to specify the source of the trigger that causes
MAKEBUFFER to begin saving spectral data in the buffer. The source of the
trigger can be either the keyboard (KEYBRD) or the data itself (AUTO Mode). In
KEYBRD Mode MAKEBUFFER waits for the receipt of a keypress as a trigger signal.
In AUTO Mode MAKEBUFFER generates its own trigger internally when the level of
the signal being Measured crosses a previously defined threshold (the THRESHOLD
LEVEL paraMeter). In addition, the trigger can be specified to occur only if the
signal either falls below or rises above the threshold (the THRESHOLD SLOPE
flag). The filter channel used for level coMparison is the channel (excluding
LEVEL) with the highest aMplitude in the current SCAN. In AUTO Mode, the
keyboard reMains enabled to allow Manual triggering in case the AUTO trigger
conditions aren't Met. Spectra will be saved starting with the first saMple
that EXCEEDED (not equaled) the theshold level in the indicated direction.

THRESHOLD LEVEL sets the level, in dB, used in the AUTO trigger Mode. The
:iegal range of THRESHOLD is i to 47 dB, since levels cannot pass ACROSS 0 or 48
dB, the liMits of the analyzer's dynaMic range.

THRESHOLD SLOPE is a flag indicating a direction, either rising or falling.
In AUTO Mode, the SLOPE indicates whether a trigger will occur as the level of
the filter data rises above the threshold or falls below it (siMilar to the + or

- slope control on a 'scope trigger).

TRIGGER OFFSET allows you to define the point in tiMe at which spectra begin
to be saved in the data buffer. This point is specified as soMe nuMber of
saMple intervals pre- or post-trigger, froM -63 to +63. This Means that the
receipt of a trigger (in both KEYBRD and AUTO Mode) can be used to signify the
start, end, or soMe point in the Middle of a saMpling period. Trigger offsets
are illustrated in Figure 5. Note that the pre-trigger offset is liMited to
either 63 or the total nuMber of spectra that are to be saved (as specified in
the # OF SCANS option), whichever is SMaller.

Shaded areas shau the spectra which were saved in the boffer with different offset specifications.

For each buffer, tSCANS = 10. 1 Spectrun (32 Bytes/Sanple)

Trigger —5
occurs here

J Sonpling
interval -ar-

Sonpling

T"

Trigger —
occurs here i

y/////////A ,cc.rshere6^^g

Trigger
occurs here

\T2ZZL

Offset = 0 (Post) Offset = 2 (Pre) Offset = -2 (Pre) Offset = - 9
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u Choosing the ENABLE TRIGGER Menu iten causes BASIC to execute the BUFFER
coMMQncl. This enables the trigger, as indicated by the printed screen Message
and a blinking "E" in the lower right-hand corner of the screen. Once the trig
ger has occurred (either with a keypress, or with the proper data conditions,)
the "E" will change to a flashing "T" to indicate that spectra are being saved
in the buffer. After the specified nuMber of spectra have been collected,
control is transferred back to BASIC at the Main Menu.

The last iteM, RETURN TO MAIN MENU, is self-explanatoryj it Merely causes
a branch back to the Main Menu without creating a data buffer. Pressing the
"ESC" key instead of any Menu iteM nuMber will have an identical effect.

!  i

I  I

i  '
i  :

>>>>> SPECTRAL SURFACE PLOTTING <<<<

1 ♦ OF SPECTRA TO PLOT I 25 1 SPECTRA

2 PLOT OFFSET C  0 1 SPECTRA

3 RANGE [ 48 ] DB

4 VERTICAL SCALE [ 2 1 LINES/DB

5 PLOT DIRECTION [RIGHT]

6 CURRENT PLOT PAGE [  1 ]

7 BEGIN PLOTTING

8 RETURN TO MAIN MENU

CHOOSE ONE FROM THE ABOVE OPTIONS

I  I
Figure 6! SPECTRAL SURFACE PLOTTING MENU

MENU ITEM 3; PLOT A SPECTRAL SURFACE

Once a buffer of spectral data exists, choosing the next iteM on the Main
Menu, PLOT A SPECTRAL SURFACE, will cause the sub-Menu in Figure 6 to be print
ed. Again, the bracketted values are displayed in inverse video and are the
default values for the associated paraMeters.

I  !

1  I

The first paraMeter, ♦ OF SPECTRA TO PLOT, specifies how Many spectra, out of
the total nuMber saved in the buffer, will be used to plot the spectral surface
(and also the nuMber to use in the RT60 display and calculations). Each tiMe a
new buffer is created, this value is initialized to the total nuMber of spectra
available, so that the default condition is to plot the entire buffer contents.
This paraMeter is also affected by the value of the PLOT OFFSET paraMeter (see
iteM *2) so that the sum of the two does not exceed the total nuMber of spectra
available in the buffer.

I  ; 11



PLOT OFFSET is a variable that specifies an offset froM the first spectrun
iiaved in the buffer to the first spectruw to be used in the spectral surface
(and RT60> display. This value and the value of ♦ OF SPECTRA TO PLOT can bf:
Manipulated to plot any subset of the buffer contents. This offset will also be
autOMatically adjusted when altering the ♦ OF SPECTRA TO PLOT paraneter so that
the SUM of the two does not exceed the nunber of spectra available in the
buffer.

RANGE controls whether the top 12, 24 or full 48 dB of spectral data is to
be displayed in the spectral surface plot. RANGE can be used in conjunction with
the SCALE paraMeter (see below) to increase or decrease the display resolution
and "shadow" or "unshadow" spectra froM each other.

SCALE allows you to adjust the vertical scale factor (Multiplier) to 4, 2,
or 1 screen line per dB. Data, will be United autonatically to prevent plottinq
out of the bounds of the HIRES display, but SCALE will be be halved if the
rfUMber of spectra to plot would cause even the liwited data to exceed the
display bounds.

The PLOT DIRECTION paraMeter controls the apparent perspective of the
spectral surface plot to siMulate viewing froM the left or the right. It can
often be useful to plot one perspective on one HIRES screen and the opposite
perspective on the other. Flipping between HIRES pages sinulates rotation of
the 3~diMensional surface.

PLOT PAGE specifies one of the two Apple HIRES screen neMory areas to be
used for the spectral surface display.

BEGIN PLOTTING causes BASIC to execute the SPECSURF coMMand to print the
axes and to begin plotting sequential spectra. You can interrupt the plottinq
process teMporarily by hitting any key. This is useful for viewing spectra that
May be "shadowed" or covered up by subsequent curves. Hitting any key but "ESC"
will cause plotting to resuMe, while "ESC" causes an iMMediate return to BASIC
and the Main Menu, leaving the spectral surface partially coMpleted.

MENU ITEM 4! RT60 REVERBERATION DISPLAY

Referring to Figure 3, the fourth Menu iteM is RT60 REVERBERATION DISPLAY.
The idea here is that we can plot the tiMe vs. aMplitude curves for any of the
32 filter channels using the buffer data, essentially drawing a curve of a
diagonal cross-section of the the spectral surface plot. We can use that buffer
data to calculate the tiMe it would take the level in each channel to decay 60
dB. The variables froM the ♦ OF SPECTRA TO PLOT and PLOT OFFSET iteMS froM the
SPECTRAL SURFACE Menu are operative here also, so that the saMe subset of buffer
data used to plot spectral surfaces are used for RT60 display and calculation.

When you choose the RT60 Menu iten, BASIC executes the RT60 coMMand that
in turn calls subroutines to draw the RT60 axes and to print the labels. The
first available frequency (1 kHZ) is shown next to a flashing "X", and keyboard
is polled for valid coMMand keys. The labelled frequency May be increMented or
decreMented by i/3 octaves to point to the filter channel whose data you want to
plot. Once the proper frequency is selected as the current filter, the RT60 at
that frequency can be calculated. Up to 8 plots nay be Made siMultaneously on
the screen in four HIRES colors, with each plot identified by a frequency label
adjacent to a cursor of the Matching color.
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The following are valid key connands in RT60j

Hitting the right or left arrow keys when the flashing "X" is present
will increwent or decrewent the frequency label froM 1 kHZ through LEVEL
to point to the next filter channel to be plotted. Once plotted, the sawe
keys are used to select the "current" filter froM'the curves that have
already been plotted. The selected curve will then flash, along with the
colored cursor adjacent to the curve's frequency label, allowing you to
distinguish 2 curves that are plotted in the sane HIRES color.

"D" causes a new curve to be Drawn for the frequency denoted by the flash
ing "X". This curve then becones the currently selected one. The "D"
key is only operative when the flashing "X" is present.

"N" calls a routine to create a New plot, flashing the "X" and displaying
the i kHZ label. The new frequency is entered in the first available
(ewpty) label position, or replaces the last one if the screen has been
filled (8 curves already present).

'R" is sinilar to "N", calling a routine to choose a new filter, but uses
the new filter to Replace the currently selected one. The existing curve
is erased once the new filter has been chosen and Drawn. This allows
adding new curves without conpletely filling the screen area.

"T" causes RT60MON to call the routine that calculates the RT60 (reverber
ation Tine) for the currently selected filter. The ti/ie will be displayed
at the top of the screen in seconds or Milliseconds. A white line segnent
will be superinposed on the selected curve. This segnent shows the end-
points and the slope (decay rate) used in the RT60 estimate, allowing you
to see how well this estinate Matches the actual data. If the software is

unable to Make an RT60 deternination, an error Message will be printed.
The display can be reactivated by hitting any key.

"C" clears the display of all curves and begins froM scratch. This is es
sentially a "cold" restart of the RT60 routines.

"i" causes display of HIRES page 1 while "2" causes display of page 2. The
"2" SPECSYSTEM BASIC driver always plots the RT60 display on page i, so page

2 May be used to hold the spectral surface of the data being used in
RT60 analysis. This allows you to coMpare the two forMS of presentation
of the data by flipping the page display back and forth.

"ESC" as usual, returns control to the calling routine, in this case returning
to the BASIC driver's Main Menu.

Any other keys, or keys that are not currently valid, will be ignored.

Uhen BASIC first executes RT60 after the creation of a new buffer, there are
no existing curves to display, so the display is started 'cold'. After plotting
soMe curves and exiting RT60, reentry will cause the display to restart where it
left off on the last exit. "C" can then be used if you want to start froM
scratch with a clean display. Changing the # OF SPECTRA TO DISPLAY or PLOT
OFFSET paraMeters will cause a cold start, as will (naturally) creating a new
data buffer. Plotting a spectral surface on HIRES page i, which will erase any
existing RT60 display, also causes RT60 to cold-start.

13



MENU ITEM 5: VIEW HIRES PAGES

IteM 5 froM the Main Menu allows you to view the two HIRES screen pages. This
is accoMplished straightforwardly froM BASIC with POKEs to the Apple's "soft
switches" that control graphic Modes and page selection. Choosing this Menu iteM
will iMMediately display HIRES page i, and hitting the "l"'Or "2" keys will
display the respective page. If no display has been created yet on the selected
page you'll Most likely see garbage instead of a coherent iwage, Hitting "ESC"
in this HIRES display Mode returns you to the Main Menu.

>>>>> SCREEN/BUFFER/DISK TRANSFER <<<<

1. TRANSFER DIRECTION FROM: C DISK ]

TO: CMEMORYJ

2. TRANSFER DATA EHIRES SCREEN IMAGE]

3. HIRES TRANSFER PAGE El]

4. CATALOG / TRANSFER

5. RETURN TO MAIN MENU

CHOOSE ONE FROM THE ABOVE OPTIONS

Figure 7: DATA TRANSFER MENU

MENU ITEM 6: SCREEN/BUFFER/DISK TRANSFER

Choosing iteM 6 froM the Main Menu, SCREEN/BUFFER/DISK TRANSFER, branches to
the BASIC code that transfers spectral data buffers and HIRES screen iMages in
RAM to binary type files on the disk, or vice versa. This Means that you can.
capture data now and leave analysis to a later tiMe, store Many exanples of data
you want to coMpare, or store and recall the RESULTS of analysis, i.e., spectral
surface and RT60 plots. This subMenu is shown in Figure 7.

TRANSFER DIRECTION, the first iteM on the subMenu, should be self—explana
tory: this controls whether data will be transfered froM disk to MeMory (the
default) or froM MeMory to disk.

TRANSFER DATA allows you to choose whether spectral data captured by the
analyzer or HIRES screen iMage data plotted by SPECSYSTEM will be involved in
the transfer. The default is to transfer HIRES data. If the transfer is of
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spectral data frow MeMory to disk; but no buffer yet exists* a warning will be
I  be printed? "CAUTION- BUFFER DOESN^T EXIST YET".

HIRES TRANSFER PAGE specifies the source or destination page for HIRES screen
)  transfers. When selecting one page or the other you will get a brief gliwpse of
I  the inage currently on the chosen screen, and a prowpt will confirM which page

has been selected,

1  CATALOG/TRANSFER is used to initiate the transfer process. Choosing this
option causes a disk catalog to be printed. You are then prompted for the file
name to be used in the transfer. If you hit the space bar, or any other non-

I  alpha key, you'll be returned to the submenu; otherwise you will be expected to
!  enter a valid filename. All filenames of spectral data buffers are saved to the

disk with a ".BUF" suffix to allow you to identify them when looking at a disk
,  directory. Likewise all filenames of HIRES screen images are saved with a ".SCR"
I  appended to them. These suffixes are OPTIONAL when entering a filename and will

be automatically appended if you leave them off. Care must be taken in disk to
memory transfers that the rest of the filename actually corresponds to a file

j  on the disk. Since Integer BASIC allows no error trapping, a fatal error will
:  result (you'll have to restart the program) if DOS issues a FILE NOT FOUND

error message. In Applesoft you will be returned to the menu. Once you've
entered a valid filename the disk will whir a moment as DOS completes the

1  trnasfer. If you are transfering a HIRES image onto one of the screens, that
'  screen will be enabled as the transfer takes place.

j  An entire data buffer of 3845 bytes (120 spectra plus some status bytes)
j  is always transferred between the disk and RAM, regardless of how many valid

spectra are actually present in the buffer. This reduces the complexity of the
BASIC code considerably, but means that more disk space is needed for the buffer

i  storage. For this reason it's recommended that you use an otherwise blank disk
when you create your work disk. Each data buffer saved requires 17 disk sectors,
and a fatal error will occur in the Integer BASIC version if you get a DISK

I  FULL error when trying to save buffers to the disk. Likewise with HIRES screens?
each image requires 33 sectors, so be sure there is enough space on the disk to
store the image. With about 410 sectors available on a version 3.3 disk for
buffer and screen storage (once the SPECSYSTEM 2.0 BASIC drivers and machine

i  code have been stored), this space restriction is not too critical, but is some
thing to be aware of.

15



CREATING YOUR OWN DRIVER PROGRAMS

The Main functions of SPECSYSTEM 2.0 can be controlled froM BASIC with high-
level coMMands that are identical in syntax and operation to the coMMands built
into the firMware of the APX card itself. In fact> the saMe firnware routines
are used to interpret the SPECSYSTEM coMMands (and evaluate their argunents).
All the sane rules apply: coMMands can be issued in iMMediate node froM Integer,
Applesoft, or the Monitor or froM within BASIC prograns by enclosing theM in
PRINT R$;"<cOMMand>" stateMents. For More details on coMMand syntax and behavior
see the APX 2S2 Manual.

Like the APX coMMands, these coMMands require that the APX systeM be pre
viously initialized, using the PR#n coMMand. They depend for their operation on
the APX vectors and pointers, so you should ensure the integrity of the APX
systeM before using these coMMands, lest unpredictable things occur. There is
no explicit initialization coMMand for the SPECSYSTEM routines to return para-
Meters to their default values: paraMeter initialization is accoMplished when
the MeMory iMage is loaded froM disk, which is the technique you should use un
less you want to reset each variable explicitly. If you want to use the coMMands
in iMMediate Mode you won't need the BASIC drivers, so just BLOAD the SPECSYSTEM
Machine code. DON'T BRUN IT- it won't execute. As soon as the code is loaded it
is integrated into the rest of the Analyzer structure (assuMing the APX card is
initialized) and you can execute coMMands at will.

Each coMMand explained below corresponds to an iteM on one of the Menus
of the SPECSYSTEM BASIC driver progran. The listing of the prograM in Appendix
♦2 will show that the driver is Just a fancy forMatter, bookeeper and paraMeter
passer. All the "real work" In the prograM is accoMplished by issuing the high-
level coMMands to the SPECSYSTEM Machine language routines. Unfortunately, the
APX coMMand structure doesn't provide a way to exanine the current status of
variables) the SPECSYSTEM driver needs these values for its Menu displays, so
it uses two techniques to keep track of the paraneter values. In soMe cases the
prograM Maintains a BASIC variable in parallel with the SPECSYSTEM variables.
Making sure that both variables are equally affected by the relevant coMMands.
It then needs only to refer to the BASIC variable to know the current value of
the SPECSYSTEM variable. In other cases, the prograM PEEKs at the location of
the SPECSYSTEM variable itself to deterMine its current value. This requires
that the prograM know the address of the variable) these addresses are initial
ized at the beginning of the prograM. The listing of the prograM in Appendix #2
should be studied if you want exaMples of how you Might write your own.

DESCRIPTION OF COMMANDS

BUFFER KBD SLOPE=R/F #SPECTRA=n DIRECTION~L/R
#SCANS=n AUTO TRIGOFF=n PLTOFF=n RT60
INTERVAL THRESH=n SPECSURF SCALE=n APSOFT=ON/OFF

BUFFER This coMMand causes the MAKEBUFFER subroutines to enable th*5
trigger to begin taking saMples. The trigger condition is dependent on the
trigger Mode and possibly the threshold and threshold slope (set with the
coMMands explained below). An inverse video 'E' and 'T' will indicate the
trigger enabled and triggered states, respectively. Control returns to the
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caller when MAKEBUFFER has finished collecting saMples. Issuing this coMfiand
corresponds to choosing iteti 7 (ENABLE TRIGGER) of the SPECTRAL DATA BUFFER
CREATION Menu in the BASIC driver prograM.

♦SCANS=n This coMMand sets the nuMber of SCANs to be perforMed (i.e. ,
nuMber of spectra to be captured in the spectral data buffer) by MAKEBUFFER, The
legal range of the argunent n is 1 to 120. This is the to-tal nuMber of spectra
that will be available for display by SPECSURF or RT60. This coMMand corresponds
to iten 1 of the BUFFER CREATION Menu.

INTERUAL=n This coMMand sets the saMpling interval used by MAKEBUFFER in
Multiples of 10 Milliseconds. If the arguMent n is 50, MAKEBUFFER will wait
500 Milliseconds each tiMe it captures a spectruM in MeMory. The legal range
of the arguMent is 1 to 100. If AUG Mode is enabled and an arguMent of 1 is
entered, the actual interval will be 20 ns (the MiniMUM in AVG Mode) . This
corresponds to iteM 2 of the BUFFER CREATION Menu.

KEYBD This coMMand sets the Manual (keyboard) trigger Mode.

AUTO This coMMand sets the auto (threshold) trigger Mode. The KEYBD
and AUTO coMMands correspond to the options Made available by the TRIGGER SOURCE

;  iteM on the BUFFER CREATION Menu.

U
THRESHOLD=n This coMMand sets the threshold in DB used by the BUFFER coMMand
as the trigger point, when in AUTO Mode. The legal range of the arguMent is 1 to

j  I 47. This is the sane threshold set by iten 4 on the BUFFER CREATION Menu.
LJ

SLOPE=R/F This coMMand sets the threshold slope in auto Mode to Rising
i  j or Falling, indicated by the characters >R' and 'F>, respectively. These 2
L! characters are the only legal arguMents for this coMMond, which corresponds to

iteM 5 on the BUFFER CREATION Menu.

I  ̂ TRIGOFF=n This coMMand sets a positive or negative offset (in SCANs) to
^ the trigger as the point at which MAKEBUFFER routines will begin saving spectral

data. A leading is optional for positive offsets, but a leading (Minus
I  ' sign) is necessary to indicate negative offsets. The legal range of n is -63 to
U +63. This coMMand corresponds to iteM 6 of the BUFFER CREATION Menu.

I  1 SPECSURF This coMMand causes a spectral surface to be plotted on the
i  I selected HIRES page at the specified range (set by the PLTPAGE=n and RANGE=n

coMMands, respectively, as explained in the APX 252 Manual) . Other plot options
include scale, direction, nuMber of spectra to plot, and offset to the first
plotted spectruM. Plotting May be interrupted by pressing any key, or aborted by
hitting *ESC'. On exit, control returns to the caller, though the HIRES page
will reMoin displayed. This coMMand corresponds to iteM 7, BEGIN PLOTTING, of
the SPECTRAL SURFACE PLOTTING Menu.

:tSPECTRA=n This coMMand is used to specify the nuMber of spectra to be
used for spectral surface and RT60 displays. NorMally the displays are created
using all the spectra available in the buffer, but this coMMand, in conjunction
with PLTOFFssn, can be used to create the displays froM any subset of the data in
the buffer. The MaxiMUM legal value for n is the total nuMber of spectra in the
buffer (previously specified by the #SCANS coMMand). The MiniMUM legal value of
n  is i. This coMMand corresponds to iteM i of the SPECTRAL SURFACE Menu.

PLTOFF=n This coMMand allows you to specify an offset froM the first
spectruM available in the buffer to the first spectruM to be displayed by the
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spectral surface and RT60 display routines. The default offset is 0. The PLTOFF
and *SPECTRA coMwands work in conjunction with each other: the plot offset will
be autoMatically adjusted (if necessary) when the ^SPECTRA coMMand is issued, so
that the sum of the two doesn't exceed the total nunber of spectra available in
the buffer. Likewise, the nunber of spectra to display is adjusted when PLTOFF
is issued. The MOxifiUM legal value of PLTOFF is the nuMber of spectra in the
buffer Minus one. This coMMand corresponds to iteM 2 of the SPECTRAL SURFACE
Menu.

SCALE=n This coMMand specifies a vertical Multiplying factor for the
spectral surface display. The only legal values of n are 1, 2 or 4. This coMMancI
corresponds to iteM 3 of the SPECTRAL SURFACE Menu.

DIRECTION=L/R This coMMand causes the spectral surface to plot froM left to
right (L) or right to left <R), The characters 'L' and 'R' are the only legal
arguMents for this coMMand, which corresponds to iteM 4 of the SEPCTRAL SURFACE
Men u.

RT60 This coMMand starts the RT60 display. If there was a previous
display, it will be restarted, or else the selected HIRES screen will be cleared
and the display cold started. See the discussion of MENU ITEM #4: RT60 REVER
BERATION DISPLAY and the list of RT60 function keys in the back of this Manual.

APSGFT=ON/OFF This coMMand tells the SPECSYSTEM 2.0 software whether Integer
or Applesoft graphics routines should be used for the spectral surface and RT60
displays. The default condition is to call Integer BASIC'S routines, which
actually reside in the PrograMMers Aid #1 ROM.
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USING SPECSYSTEM FROM ASSEMBLY LANGUAGE

CAMEAT

Sone knowledge of assembly language progranning
is necessary to understand portions of this

section. EVENTIDE regrets that it cannot provide
support for use of nachine code subroutines

beyond the docuMentation provided in this Manual,
nor can we answer questions over the telephone
regarding this section. If you have a SPECIFIC
question about soMething you feel isn't clear
in the Manual, please write to us and we will
try to help. Ue cannot provide source listings

or support undocuMented features or entry points.

First we will describe soMe of the variables that control operation of the
SPECSYSTEM routines. These variables are usually set by the high-level
SPECSYSTEM coMMands, but an asseMbly language prograM could paroMeterize then
as well. Ue will then discuss briefly the Major subroutine entry points and the
theory of operation of these subroutines.

CONTROL VARIABLES

This section will.discuss the SPECSYTEM 2.0 control variables. Each variable

is listed in Appendix #4! MEMORY USAGE. It May be helpful to refer to this list
during the following discussion. Absolute addresses for each variable as well
as for subroutine entry points are included in that section.

NOSCANS NOSPEC FRSPEC APSFTFLAG

INTRVL SCALE TRIGBYTE VALIDFLAG

NOSPEC XDIR TRIGOFF DEVICE

NOSCANS controls the nuMber of SCANs (spectra) stored in the buffer. This
is the total nuMber of spectra that the spectral surface plotter and the RT60
calculation subroutines will have available to use. In BASIC, NOSCANS is set via
the ♦ OF SCANS Menu iteM. The default value of this variable is 25, and the
range is 1 to 120. The MaxiMUM nuMber is liMited by the aMount of MeMory re
served for the spectral data buffer.

TRIGBYTE is a control byte that deterMines the type of trigger looked for
by the MAKEBUFFER subroutines as a signal to begin filling the buffer. There are
two Manual trigger Modes, and two autoMatic trigger Modes in which the trigger
is derived froM the data being collected. The four Modes are specified according
to the setting of particular bits in the trigger byte as shown belows
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x= don't care

TRIGBYTEs

Threshold in dB froM i to 47

M  V V V V V

Bits 7654 321 0

Threshold trigger =O i x x x x x x~ rising threshold
Threshold trigger =0 0 x x xx x x= falling threshold

Hardware trigger =l x x x x x x O= keyboard
Hardware trigger =1 x 1 1 111 1= other DEVICE

If bit 7 (the MSB) is

MAKER waits for a key to
saving SCAM data. If bit
routines look for a TRUE

(see below) as a trigger
BASIC driver.

set and bits 5 through 0 are NOT all I's, then BUFF-
be pressed on the Apple keyboard as signal to begin
7 and bits 5 through 0 are all set, then MAKEBUFFER
(non-zero) value at the location pointed to by DEVICE
signal. This DEVICE option is not supported by the

If bit 7 is clear, then a trigger is generated internally as the SCAN data
crosses a threshold value specified in dB (1-47) by the 6 least significant
bits. If bit 6 is set, the trigger will be generated as the data rises above the
specified threshold; if bit 6 is clear, it will occur as the data falls below
the threshold. The reference data for the threshold conparison is autowatically
passed by SCAN in MAXFLT as a pointer to the filter with the MaxiMUfi awplitude
(excluding the LEVEL channel). In this trigger Mode the keyboard is still
active as a trigger device.

When used with TRIGOFF (see below), TRIGBYTE's threshold feature can be used
to capture transient signals or trigger on a reverberation decay. The default
value of TRIGBYTE is 128 (keyboard trigger). The legal threshold range is 1 to
47 dB.

TRIGOFF is a variable used as a pre-trigger or post-trigger offset, of a
specified number of SCANs, to the head of the data buffer. When the trigger is
generated, TRIGOFF tells the MAKEBUFFER routines to either wait a nunber of
SCANs equal to the offset before establishing the pointers to the head of the
buffer (post-trigger), or to fix the pointers that sawe nunber of SCANs PRIOR
to the current buffer pointer (pre-trigger). This creates a positive or negative
offset in the buffer fron the occurrence of the trigger to the first spectruM to
be "saved". See Figure 5 for an illustration of trigger offsets.

TRIGOFF; Bi ts

5 LSBits hold the offset, 0 to 63
V  V V V V

7 6 5 4 3 2 1 0

Offset post-trigger; 0 x x
Offset pre-trigger; 1 x x

x= don't care

Clearing bit 7 signifies creating an offset to the head of the buffer after
the occurrence of the trigger, while setting bit 7 signifies an offset before
the trigger. The fiaxinuM offset in either direction is 63 SCANs, but in the
pre- direction the offset is also lifiited by MAKEBUFFER to NOSCANS. The various
bits in TRIGOFF are set froM the sum of variables set by the THRESHOLD Menu
iteM. See the BASIC listing for an exaMple of this technique.

INTRVL is the nuMber of 10 Millisecond intervals between SCANs when

perforMed by MAKEBUFFER. The MiniMUM interval is 10 ms. unless AVG is set by
PKFLAG, which requires at least 15 ms. between SCANs. To preserve statistical

20



MQlxdity, the tine between SCANs nust be at least as long as the inverse
bandwidth of the lowest filter of interest. The legal range of INTRVL is 1 to
iOO, providing SCAN intervals of fron 10 (or 15) ns to 1000 nsj the default
value is 1. INTRVL is paraneterized via the SAMPLING INTERVAL nenu iten.

SCALE is a vertical nultiplier used in SPECSURF to give the desired
vertical scaling to the spectral surface display, causing* vertical conpression
or expansion. The legal values for SCALE are 1, 2, or 4, and correspond directly
to 1, 2, or 4 vertical HIRES screen lines per dB. The default value is 2.

XBIR is a flag that deternines the direction of plotting in SPECSURF.
value of 0 causes the spectral surface to be plotted fron left to right, and a
value of 1 causes plotting fron right to left. This is used to sinulate 2
different visual perspectives of the 3~dinensional surface. 0 and i are the
only legal values) the default is 0.

NOSPEC is the display analog of NQSCANS, holding the nunber of spectra
to be used by the SPECSURF and RT60 routines. NOSPEC is initialized to be equal
to NOSCANS after each new buffer is created, so that the spectral surface and
RT60 routines default to plotting the full anount of data gathered by the
MAKEBUFFER routines. The value of NOSPEC can be altered, however, so that when
used in conjunction with FRSPEC (see below), any subset of the data in the
buffer can be displayed. The legal range for NOSPEC is i to NOSCANS.

FRSPEC is the display analog of TRIGOFF, holding a (positive only) offset
fron the first spectrun saved in the buffer to the first spectrun to be dis
played. FRSPEC is active in the SPECSURF and RT60 routines. FRSPEC can be set
to display NOSPEC nunber of spectra anywhere within the range of NOSCANS. The
legal range of FRSPEC is linited by SPECSURF so that NOSPEC+FRSPEC is less than
or equal to NOSCANS. The default value of FRSPEC is 0.

DEVICE is a pointer, located at. $0-i (the lowest RAM addresses) in
which you can place the address of any device to be used as an alternate trigger
source (see TRIGBYTE). This device will usually be located in the Apple I/O
space between addresses -16384 and -12288 ($C000 to DFFF). A sinple exanple
would be to use the pushbutton on a gane controller, putting its address ($C062)
into the pointer location, LSB first. Pushing the button when MAKEBUFFER was
enabled, with TRIGBYTE =255, would then cause a trigger to occur. Use of this
pointer is not supported by the BASIC driver included in the SPECSYSTEM package.
There is no default address value for this pointer.

VALIDFLAG is a flag used by RT60 to indicate that a successful RT60
determination was made. A user program may check this byte to determine if the
program should attempt a re-try. Logically this byte is inverted) VALIDFLAG= =0
if the RT60 was able to be calculated, and is set equal to 255 if invalid due to
bad data.

APSFTFLAG is a flag passed to the SPECSYSTEM graphics routines that tell
the routines whether they should branch to the built-in Integer or Applesoft

J graphics subroutines for plotting and line-drawing services. The default value
of $00 indicates Integer) $FF indicates Applesoft.
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SUBROUTINE THEORY OF OPERATION

Entry to SPECSYSTEM subroutines can be nade indirectly through a table of
addresses located near the bottoM of the code (refer to Appendix # 4). This
table holds addresses for executing the BUFFER, SPECSURF, and RT60 coMwands.
In addition, there is an address for a routine called CALC that does RT60
deterfiination without graphic output. These routines can be called with an
indirect juMp to the table locations, i.e., JMP ((table address)). Initial
ization, as Mentioned before, is up to the user- there is no built-in function.
The easiest way to reinitialize the systeM is to reload the code iMage froM the
disc. Ulhen running with Applesoft ROMs enabled, the APSFTFLAG described MUST be
set before.calling SPECSURF or RT60,

CREATING THE SPECTRAL DATA BUFFER

As Mentioned previously, BUFFER perforMs the job of creating the buffer of
spectral data in the proper forMot for SPECSURF and RT60. When called, it will
continuously fill a circular buffer with data until receipt of a trigger froM
the specified trigger source, then store NOSCANS nuMber of spectra More, exiting
after writing a header to the buffer that contains status bytes needed by
SPECSURF and RT60.

On entry, BUFFER does soMe initial range checking, and exits if any paraM-
eters are out of bounds. Next it clears the entire buffer to zeros and dis

charges the hold capacitors on the analyzer filter board. It then begins fill
ing the buffer with data froM the analyzer, SCANning, delaying, and checking its
trigger source for a true condition. The circular buffer is 3840 bytes, enough
MeMory for 120 blocks of 32 bytes, 1 byte per filter. BUFFER always keeps track
of CURBUF, the pointer to the block currently being collected) SCAN will always
deposit the logarithMic values of the filter CMplitudes at the address to which
CURBUF points. BUFFER updates this pointer each SCAN until the pointer runs past
the upper boundary of the buffer, at which tiMe it begins filling in the buffer
froM the bottoM again. Between each SCAN there is a a tiMe delay corresponding
to the value of INTRVL to ensure the validity of any subsequent RT60 analysis on
the data

Until the trigger is received, BUFFER checks TRIGBYTE after each SCAN
to see what type of trigger to expect: Manual, autoMotic, or a DEVICE trigger.
Once the trigger is received, BUFFER checks TRIGQFF to see if an offset to
the nuMber of data blocks should be applied when setting the pointer to the
head of the buffer) if the offset is "post-trigger" then BUFFER will SCAN
the specified nuMber of tiMes before setting the pointer. If the offset is-
"pre-trigger" then it subtracts the offset froM the current block pointer and
sets the circular buffer pointer to a block of data
and saved. If TRIGQFF nuMber of SCANs have not yet
is received, the pointer will be left pointing back
If the offset is zero then BUFFER takes the pointer
(CURBUF) and saves it.as a pointer to the head of the circular buffer. This
pointer, BEGBUF, along with copies of INTRVL, NOSCANS and PKFLAG (see the APX
Manual for details of PKFLAG) to the buffer so that this header inforMation re-

Mains with the data in disk/buffer transfers. Appendix #4 details this header
structure explicitly.

that was previously SCANned
taken place when the trigger
into zeroed buffer space,
to the current block

When the NOSCANS nuMber of SCANs have been perforMed, and the valid spectral
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data collected in the buffer, BUFFER will return to the routine that called
it.

SPECTRAL SURFACE PLOTTING

SPECSURF is the subroutine that plots 3~di«ensional spectral surfaces
on the HIRES screen. It calls three other subroutines to fornat the plot to
optirtize screen usage, draw the labels and axes for the plot (including offset
and tiMing information) and perform a hidden line algorithm. SPECSURF itself
collects the data from the buffer, scales it and plots on the HIRES screen. The
formatting subroutine accepts RANGE, SCALE, NOSPEC and XDIR as variables, and
calculates the vertical and horizontal offsets for each successive plot, the
horizontal step size, and the starting points for the plot and the axes. It
attempts to use as much of the screen as possible, so that shadowing and graphic
discontinuity due to the limited screen resolution are minimized, and the 3
dimensional illusion is enhanced. The subroutine reduces SCALE if RANGE and

NOSPEC indicate that plotting off the screen might occur due to the limited
screen height.

SjPECSURF first does some range checking, exiting if values are found to be
out of range, A ROM-resident routine is then called to set up the desired HIRES
page and another subroutine is called to print the sample interval and mode
(PEAK, AUG or FLOAT) found in the buffer header, the total number of spectra
available to plot, and the number plotted, along with any plot offset introduced
by FRSPEC.

Now SPECSURF finds the first block of data to be displayed by using FRSPEC
as an offset from the head of the circular buffer, It finds each byte
corresponding to a filter amplitude, scales it and truncates it if necessary to
achieve the specified SCALE and RANGE. The resulting value is biased into the
proper screen position and connected with a line to the last point plotted. All
line drawing in the SPECSURF and RT60 routines is done using the graphics
subroutines in either the Programmer's Aid ROM, Applesoft ROMS, or the equiv
alent code on the Language Card. When the line is drawn SPECSURF uses a hidden
line algorithm to determine if there is graphic data from a previous spectrum
that needs to be "shadowed", or erased. If so, it calls a subroutine to erase
the data.

After each spectrum is plotted, SPECSURF checks the Apple keyboard for a
keypress and, if one has occurred, interrupts plotting until it detects another
keypress. If the second key hit is "ESC" then SPECSURF will exit to the program
that called it. If allowed to plot to completion, SPECSURF will redraw the
axes and return to the routine that called it, leaving the plot displayed on
the screen.

RT60 ROUTINES

The RT60 group consists of 3 main subroutines: RTAXES, which draws axes and
legends for the RT60 display, CALC, which does the numerical RT60 estimate on
the data in the buffer, and RT60MGN, the interactive keyboard monitor. The RT60
subroutine entry point jumps directly into RT60MON, RT60MON can plot up to 8
different time vs, amplitude curves for filter data in 4 HIRES colors. RT60MON
manages the curves by creating an 8 element buffer that holds the indices to the
filters (from 0 to 3i) currently on the screen. When RT60MON is first called
(coldstarted) it calls RTAXES to clear this buffer and to set up the screen for
the display. It then begins polling the keyboard for valid command keys. On
subsequent entries RT60MON checks to see if the FRSPEC or NOSPEC parameters have
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been altered or the screen erased since it was last exited, and coldstarts it
self if they havej otherwise it continues froM the state in which it was left
when "ESC" was pressed. After calling CALC, RT60MON checks the VALIDFLAG
returned be CALC, and prints an error Message if CALC couldn't deterMine the fl
RT60. If it was successful, RT60MON prints the RT60 and draws a white line ^ !
over the data curve that shows the decay slope extrapolat.ed by CALC fron the
data. ^

RTAXES calls ROM routines to set up the selected HIRES page and draws and
labels the RT60 axes. It divides the horizontal axis into at least NOSPEC-i

divisions (usually More, due to liMited horizontal screen resolution), and uses
the buffer header corresponding to the INTRVL to label the axis with Milli
seconds per division as well as the full scale duration. RANGE is not active
here- the data is always scaled to its full range (although the bottoM 3 dB are —
truncated because of the analyzer's liMited resolution).

The CALC subroutine takes the data froM a particular filter that has been
"windowed" with FRSPEC and NQSPEC and, MAKING THE ASSUMPTION THAT THE DATA IS
DERIVED FROM A REVERBERATION DECAY, estiMOtes the tine it would take the level
to fall 60 dB. This process necessarily involves an estinate, since the dynaMic
range of the spectruM analyzer is less than 60 dB. CALC takes the data, finds —
two "valid" data points, and uses the slope (in dB/Msec) of a straight line
connecting thew as the decay rate, extrapolating this rate over 60 dB to calc
ulate the RT60'. Most of the "work" in CALC is finding two good endpoints for the
estiMoted data slope. CALC first finds the MaxiMun aMplitude of the given data,^
and then finds the MiniMUM subsequent to this, and assuMes this is the noise
floor either of the analyzer or of the space being Measured. If these MaxiMa and
MiniMa are not at least 10 dB and 4 saMples apart, then CALC sets VALIDFLAG
=255, and returns to its caller, indicating that the given data did not cover a
wide enough level or tiMe interval to Make a valid slope estiMate. If the two
points do Meet these criteria, CALC checks the internediate points, evaluating
the SMoothness of the decay slope. If there is a "bunp" on this slope of More
than 2 dB then one of the two existing endpoints is discarded and a new moxImum
or MiniMUM is found. The evaluation process is repeated with new points until a
valid data range is found or there are no More points, causing VALIDFLAG to be
set. If the search is successful CALC divides 60 dB by the difference in dB
between the endpoints, and Multiplies this value by the tine interval between
the two, giving the RT60. The tiMe is then printed and VALIDFLAG is cleared to
0.

CALC May be called on its own froM a user prograM to calculate RT6Q without
the graphic output by passing the filter channel nuMber (0 to 31) in CURFILT and ^
retrieving the RT60, in Milliseconds, in 3 hex bytes froM the RAM locations TEMP !
through TEMP+2, LSB through MSB (see Appendix #4 for the location of TEMP).

n

24



APPENDIX #1! SOME COMMON ERRORS

Here are soMe errors coMMonly encountered using the SPECSYSTEMs

Proble«!

Cause!

Pr oblew:

Cause

ProbleMS

Cause:

No bargraph response at all in RTA fiode, at any gain setting.
Make sure you have an audio signal at the proper voltage applied to
the analyzer input. The analyzer is not designed for Microphone level
inputs. Check your audio cabling and connections, and refer to the
analyzer Manual if necessary.

You get a "LANGUAGE NOT AVAILABLE" Message when
the SPECSYSTEM driver.

Use the other version of the SPECSYSTEM driver to

in your Machine or type "FP" or "INT" if you have the
when using the Language Card you Must boot DOS froM a
contains a copy of the language you're using.

trying to LOAD or RUN

Match the language
ROM Card,

disk that

Also,

You get a "FILE NOT FOUND" Message after atteMpting to RUN the BASIC
driver.

Either the BASIC driver prograM or the binary file of Machine language
routines is not on the disk that's in the drive. Make sure you copied
ALL the files froM the SPECSYSTEM disk onto your work disk and that
it's inserted in the default drive.

ProbleM! You get a "FILE NOT FOUND" Message when atteMpting to load a data
buffer or a screen iMage froM the disk.

Causes You probably typed in an incorrect filenaMe for the desired file. Un
fortunately, the Integer BASIC driver cannot recover errors like this.
Make sure you have the naMe spelled as it appears in the catalog. It is
NOT necessary, however, to type the ".BUF" or ".SCR" which is added to
the filenaMe. Restart the prograM with RUN.

ProbleMS The Applesoft driver crashes after having created a spectral buffer.
Causes The Applesoft loader prograM GETDRIVER.SFT was not used to load the

driver, so DOS loaded it into MCMory at Applesoft's default load point
where it conflicts with the area of RAM assigned to the data buffer.
Re-boot the disk and type "RUN GETDRIVER.SFT" to use the loader to load
and run the driver.

ProbleM! The coMputer crashes any tiMe a SPECSYSTEM coMMand is executed (in
iMMediate Mode OR froM the BASIC driver).

Causes The APX card May not be initialized or May no longer be "hooked into"
BASIC. This can happen if the coMputer is RESET or the disk is re
booted. Execute the PR+n coMMand (where n is the slot with the APX

card) and then execute the APX coMMond INIT to reinitialize the analy
zer and integrate it into DOS's input/ output structure. This also
rebuilds the APX vectors which Must be active in RAM Page 3.

There May, of course, be instances when the above descriptions don't fit the
probleM you're experiencing, or the suggested fixes won't relieve the probleM
If the probleM seeMS disk or DOS-related, try running a prograM froM another
disk that you know is good. If the good disk DOESN'T work there May be a probleM
with your, drive or controller card, in which case you should contact your Apple
dealer for further help. Success with the known disk isolates the probleM to a
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bad SPECSYSTEM disk. In the case of a bad worUdisk, try making a new copy (pre- ̂
ferably on a fresh disk). If the problem seeMS to be analyzer-related then try
executing any of the built-in analyzer cownands such as INIT or RTA. If these
coMMands fail then there is probably a hardware probleM with the spectruM

the problem seeMs to point to the original SPECSYSTEM diskanalyzer card. If
or to the analyzer
contact us, Make a
probleM occurs- an
probleM over the phone.

hardware itself, then it's tiMe to call Eventide. Before you
note of the EXACT synptoMS and the conditions under which thu
accurate description May Make it possible to reMedy the
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APPENDIX #2! INTEGER BASIC DRIVER PROGRAM LISTING

This listing is included to show exaMples o-f parameter passing and control
techniques you Might use to write your own BASIC driver. This listing is NOT
an exact copy of the prograw provided on disk: coMMents have been added and
variable naMes expanded here to facilitate your understanding. Due to the
space available for BASIC prograws (see MeMory Map, Appendix #4,) these explan
atory features have been reMoved froM the actual prograM code to conserve
MeMory space.

0 REH SPDRIVER.INT
1 REM BASIC DRIVER PROGRAM FOR SPECSYSTEH 2.0 FOR THE
2 REH EVENTIDE APX252 SPECTRUH ANALYZER FOR APPLE II COMPUTERS
3 REH C0PYRI6HT(C) 1982 BETIDE CLOCKHORKS NYC
4 REH
10 REH INITIALIZE D$=CTRL-D. R$=CTRL-R
15 REH AND LOAD »ttCHINE CODE FROH DISC
18 REH
20 D$= "! R$= " 5 TEXT 5 CALL-936 : VTAB 10 s PRINT 'SPECSYSTEH 2.0 / \m ON-INTIALIZING.
25 PRINT D$;'BLOAD SPCODE'
90 REH
95 REH EQUATE LABaS TO ADDRESSES OF
96 REH \m VARIABLES
98 REH
100 DIM UI(22).A$(25),P$(4),C$(S).B$(2S).L$(7),CH$(36)!C0= 'BLOAD'jL$= "!P$= '.SCR'sBI® 'BUFFER D(KSN»T EXIST YET '
110 G$= " ; "USE '< >» KEYS TO SET ' j CHi= ' CHOOSE ONE FROH THE ABOVE OPTIONS'
115 VARs 24746

• 120 NOSCANSs VAR : INTR^:> VARtl : NOSPEC° WffitZ ; SCAL- VARt3 : FRSPEC= VARtS : TOFF= VARt7 : RTFLAG^ VARt3S : THRSH= 3
130 PKFLAGs 768 : PLTPAG£= 780 : RAN6= 770 : BGBF= 4350 : CURBUF- 8 : 1 : XSCRN^ 1 i RET- 1 : INC= 1 : KEYBRD^ 1 : FAU- 1
140 XPRs 10000 : RSET= 11000 i W' 13000 : TOP= 500 : KBD=: -16384 : KSTB^ -16368 : DIR- 1
150 REH
160 REH INniM.IZE THE ANALYZER CARD
180 REH
200 CAU -936 : VTAB 10 ! DffUT '(MICH AiMLYZER SLOT (1-7)'.K : IF K>8 OR K<1 TI€N GOTO 200
210 PR«K : PRINT R$;'INIT' : PRINT R$;'PAGE- 2' i POKE -16297,0 : P(R(E -16302,0
480 REH
490 REH PRINT THE MAIN l£NU CHOICES HERE
495 REH
500 CAU -936 : VTAB 1
501 PRINT '\\\\\\\\\\\\\\\\\\\V///////////////////'i
502 PRINT '\' { VTAB 2 ! TAB 40 : PRINT '/';
505 PRINT '\ EVENTIDE SPECTRIM ANALYZER /'j
510 PRINT '/ SPECSYSTEH 2.0 X"}
512 PRINT '/' 5 VTAB 5 J TAB 40 i PRINT '\'i
515 PRINT '////////////////////WWWWWWWWWW s '
SI REAL TIHE SPECffiUH ANALYSIS' s VTAB 10 ! PRINT ' 2 CREATE A SPECTRAL DATA BUFFER'
SJ 3 PLOT A SPECTRAL Sl«FACE' ! VTAB 14 : PRINT ' 4 RT60 REVERBERATION DISPLAY' gS 16 ! PRINT ' 5 DISPLAY HIRES SCREENS' s VTAB 18 j PRINT ' 6 SCREEN/WIFFER/DISK TRANSFER'
542 REH PROMPT FIR CHOICE AND OD TO KEY
M3 REH DICTION SUBROUTINE AT KC
^ REH ON KEY, GOTO THE DESIRED SECTION
549 REH
550 POKE 34,20 : CALL -936 s VTAB 22 j PRINT CH$ : KLH= 6 s 60SUB KPR
568 POKE 34,0 ; IF K^ 1 TIEN GOTO 808 : GOTO lOOOKK-l)
793 REH
794 REH CALL TIE SUBROUTIIE FOR
795 REH REAL TIHE ANALYSIS,
797 REH RETURNING TO MAIN km
799 REH
800 POKE CIRBUF,176 { POKE CURBUF+1,3 i PRINT R$j'PAGE= 1' s PRINT ROi'HARHRTA'
810 PRINT R$;'P^= 2' : GOSUB RSET
990 REH
m RQj PRINT THE BUFFER CREATION lEMI
998 REM

1115 SSi !,yTAB 2 : PRINT '»> SPECTRAL DATA BUFFER CREATION ««' 1020 IJfAB 5 : PRINT '1 8 OF SCANS' s VTAB 7 j PRINT '2 SAIffLE INTERVAL'
1030 VTAB 9 ! PRINT '3 TRIGGER SOURCE' s VTAB 11 : PRINT '4 THRESHOLD SLI^E' ; VTAB 13 : PRINT '5 THRESHOLD LEVa'

vfFSI •' TRIGOR' ; VTAB 19 ! PRINT '8 RETURN TO HAIN MENU" 1842 VTAB 5 : TM 32 ! PRINT 'SAMPLES' s VTAB 7 ; TAB 32 s PRINT 'HSECS' ; VTAB 13 ! TAB 32 s PRINT 'DB' ; VTAB 15 s TAB 32
! PRINT 'SCANS'
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i04S J£.PE£K(Pi(FLAG)t8 AND PEEKdNTRVD^ i im POKE (INTRVL)>2

ru«u 34.21 PUTS TEXT UINOOU AT
1648 REH THE B01T0H OF THE SCREEN
164? REN
leSO GOSUB 19S0 : mi 34,21 : CAU -93S : PRINT CHI
1666 KLHs 8 : 60SUB KPR : CALL-936 : GOSUB Ktl66H68e : CAU -936 : IF PEEK(XBD))128 THEN GOTO 1060 : GOTO 1056
1696 REN
1095 REH CHANGE « OF SCANS
1098 REN
1100 PRINT Uli'DESIRED 4 OF SCANS' : HIH^ 120 : aiN= 1 : INC= 1 : RET- PEEK(NOSCANS)
1116 GOSUB # i PRINT RI;'*SCAN&: 'jRET : GOSUB 1650
1120 IF NOT FIN THEN GOTO 1110 : RETURN
1180 REH
1190 REN CHANGE SAHPLING INTERVAL
1195 REN
1200 PRINT • "jUlj'INTERVAL IN HSEC" ! POKE 50,63
1210 tR.INs 100 : lilNs 1 : 1NC= 1 i RET» PEEK(INTRVL)
1220 GOSUB W : VTAB 7 : TAB 24 : PRINT " ̂RETtlOi : Al» ' ' t IF RET<10I TO Al= " " i PRINT Al
1230 IF NOT FIN THEN GOTO 1220 : POKE 56,25? : PRINT RI;'INTERVAL= 'jRET : RETIBIN
1290 REN
1290 REN SET TRIGGER NODE HERE
1295 REH
1300 KEYBRD:: HOT KEYBRD : Al= 'KEYBRD' : IF NOT KEY6RD THEN A$« 'AUTO" : PRINT RI}A$ : RETURN
1389 9£}f

1385 REN IN AUTO NODE, SCT THRESHOLD SLOPE
1390 REN '
1400 FALL= HOT FALL : Al= 'F' t IF NOT FAU THEN Al= 'R' s PRINT Rlj'SLOPEs 'jAI s RETURN
1470 REN
1480 REN IN AUTO NODE, SET THRESKIO LEVEL
1490 REN
1500 PRINT ' 'jUlt'THRESINO LEVEL' : ULIN= 47 i aiN^ 1 : INO 1 : RET^ THRSH : POKE 50,63
1518 GOSUB m : VTAB 13 : TAB 24 : PRINT ' ';RETj' ' : IF NOT FIN TISN GOTO 1510
1520 THRSHs RET ; PRINT Rli'TlOlEStt^ 'sTHRSH : POKE 50,255 : RETWIN
1510 REN
1596 REN SET TIC TRIGGER OFFSET FRON ̂63
1595 REN TO -(« OF SCANS IN BUFFER)
1596 REN
1600 X= PE£K()N)SCANS)-1 : IF X>63 THEN X- 63
1665 PRINT Ulj'A POSITIVE OR fCG-ATIVE OFF^ FRON THE TRIGGER, IN SCANS'
1616 ULIN» 63 : LLIN= -X : INC= 1 ! GOSUB 1650 : RET^^ T
1620 GOSUB BHP : PRINT R$; 'TRIG(?F= '|RET : GOSUB 1650
1630 IF NOT FIN Jm GOTO 1626 : RETURN
1646 REN
1650 POKE 50,63 ! VTAB 5 : TAB 24 ? PRINT ' 'i PEEK (NOSCANS):' ' s T= PEEK(TOFF) : VTAB 15 s TAB 24 .
1666 Al= " : IF T<128 TIEN Al= '♦' s IF T)i27 THEN T= -(T-i28) : PRINT AljT;' ' : POKE 58,255 ; RETURN
1680 REN
1696 REN START TAXING SANPLES
1695 REN
1700 VTAB 22 : PRINT ' TRIGGER IS ENABLED' : VTAB 23 i IF NOT KEYBRD TIEN GOTO 1736
1716 PRINT ' HIT ANY KEY TO BEGIN TAXING S/UfPLES' : GOTO 1756
1736 PRINT 'SAIEUNG HILL KGIN INO THE AHPLITUDE CROSSES THE TRIGGER THRESMLD'}
1746 REN lOE IE ZtLl BUFFNAKER
1750 BUFFLAG= 1 s PRINT Rlj 'BUFFER'
1796 REN
1795 REN RETURN TO NAIN NENU
1800 GOTO RSET
1906 REN
1916 REN THIS SECTION PRINTS TIE
1915 REN CURRENT VARIABLE VALUES II
1920 REN INVERSE VIDEO ON TIE NEIO) PAGE
1925 REN
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1958 POKE 50,63 ! MTAB 7 ; TAB 24 ; X= PEEK(INTRVL)»ifl : PRINT * 'iX}" •; : IF X<ifiOO THEM PRINT • '
1970 VTAB 9 ; TAB 24 ; IF KEYBRD THEN PRINT •KEYBRD' s IF NOT KEYBRD TffiN PRINT • AUTO ■
1975 VTAB 11 : TAB 24 s A$= 'FALLINfi' s IF NOT FAU THEN A$= ' RISING' ! PRINT A$
1980 VTAB 13 : TAB 24 : PRINT ' 'jTIffiSH;' ' : 60SUB 1650
1985 POKE 50,255 : RETURN
1990 REH
1992 REH PRINT THE ICNU FOR DRAUING
1994 REH SPECTRAL SUtFACES
1995 REH
2100 IF NOT BimAG jm GOTO 3068 i X=^ PEEK<4347) : POKE 34,0 : CAU -936 : UTAB 2 ! PRINT ') SPECTRAL DATA PLOTTING <-
2030 VTAB 5 : PRINT '1 # SPECTRA TO PLOT' s TAB 32 s VTAB 5 s PRINT 'SPECTRA' ; VTAB 7 j PRINT '2 PLOT OFFSET';
2640 TAB 32 : PRINT 'SPECTRA' t VTAB 9 : PRINT '3 RANGE':
2042 TAB 32 : PRINT 'DB' : VTAB 11 : PRINT '4 \eTICAL SCALE';
2645 TAB 32 : PRINT 'LINES/DB' ; VTAB 13 : PRINT '5 PLOT DIRECTION' : VTAB 15 : PRINT '6 CURRENT PLOT PAGE'
2056 VTAB 17 : PRINT '7 K6IN PLOTTING' : VTAB 19 : PRINT '8 RETlffiN TO HAIN )OU'
2056 REH
2057 REH PROHPT FOR CMICES, CHECK KEY
2058 REH AND 60 TO APPR(N>RIATE SUBROUTINE
2059 REH
2060 GOSUB 2950 : POKE 34,21 : CAU -936 : PRINT CH$ _
2070 KLH» 8 : GOSUB KPR : CALL-936 : GOSUB Xtl00*2860 : IF PEEK(KBD)<128 im GOTO 2060 : GOTO 2070
2080 REH
2890 REH SPECIFY m I OF SPECTRA TO DISP
2092 REN FROH 0 UP TO THE t IN THE BUFFER
2095 REH
2108 PRINT • ';U$;'THE MJHBER OF ' : TAB 8 : PRINT'SPECTRA TO BE DISPLAYED'
2116 LLIH= 1 : (£lff= PEEKENOSCANS) : INC= 1 : RET= PEEKENOSPEC)
2120 GOSUB 6HP : PRINT R8;'«SPECTRA= ';RET : GOSUB 2258
2130 IF NOT FIN THEN GOTO 2120 : RETIRN
2190 REH
2195 REH ADD AN OFFSET FROH THE FIRST
2196 REH SPEC. SAVED TO m FIRST SPEC.
2197 REH TO K DISPLAYED
2198 REH
2200 PRINT U$;'AN OFFSET FROH THEFIRST SPECTRUM SAVED TO THE FIRST TO BE* :
2205 TAB 15 i PRINT 'DISPLAYED':
2210 aiH^ PEEKEN0SCANS)-1 : aiH= 8 : INC- 1 : RET- PEEKEFRSPEC)
2228 GOSUB Bffi> : PRINT R$;'PLOTOFF» 'jRET : GOSUB 2250
2230 IF NOT FIN TI£N GOTO 2228 i RETURN
2248 REH
2250 POKE 56,63 : VTAB 5 : TAB 25 ; PRINT ' '; PEEK ENOSPEC);' ' : VTAB 7 : TAB 25 : PRINT ' '; PEEK EFRSPEC);' '

3 POKE 50,255 : RETURN
2295 REH
2298 REH SET TIS DISPLAY RANGE IN DB
2299 REH
2300 T= PEEK ERANG ) : IF T- 48 THEN PRINT R$;'RAN6E- 12' : IF TI48 THEN PRINT R$;'RANGE:: ';Tt2 : RETURN
2389 REH
2390 REH SET Tl£ DISPLAY VERTICAL SCALING
2392 R^
2400 T= PEEK ESCAL ) ; IF T= 4 THEN X= 1 : IF T#4 TIEN X= T<2 3 PRINT R$;'SCALE= ';X : RETURN
2490 REH
2495 REH SPECIFY THE RaATIVE PERSPECTIVE
2496 REH
2500 DIR= HOT DIR : A$= 'R'.: IF NOT DIR im A$= 'L' : PRINT R$;'DIRECTION» ■;A$ : RETURN
2590 REH
2595 REH SELECT W HIRES PAGE FOR PLOHING
2598 REH
2600 PRINT R$;'PAG£= ';ABSEPEEKEPLTPA6E}-2)H 3 RETURN
2690 REH
2695 REH CALL W PLOHING SUBROUTM. SETTING
2696 REH TT£ RT60 CELDSTART FLAG IF l^'RE PLOTTIIN:
2697 REH ON PAGE 1 (RT60>S PLOT PAGE)
2698 RQf
2700 PRINT R$;'SPECSU8F'
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2711 m

g  fo n mWoN ESC
27iO IF PEEK(KBD)= 27 im GOTO 2740
2720 IF PEEX{KBD)<i28 THEN GOTO 2720 : POKE XSTB.O
2736 PEEK(KBD) : IF (KM?) AND (KtSO) THEN GOTO 2748 : POKE -i630i+(K-48),8 : GOTO 2710
2740 POKE -16300,0 : POXE-16303,0 : RETURN
2790 REN
2795 REN RETURN TO HAIN MENU
2880 GOTO RSET
2908 REN
2910 REN THIS SECTION HILL PRINT THE
2915 REN CURRENT VARIABLE VALUES
2920 REN IN INVERSE (»( THE HENU PAGE
2938 REN
2950 ?m. 50,63
2955 VTAB 9 : TAB 25 ! PRINT • •; PEEK (RANG )i* ' ! VTAB 11 ! TAB 25 ! PRINT ' 'j PEEK (SCAL )}' '
2968 VTAB 13 ; TAB 25 j IF NOT dIr THEN PRINT ̂ RIGHT' s IF DIR THEN PRINT ' LEFT"'
2965 VTAB 15 s TAB 25 s PRINT ' "} PEEK (PLTPAGE)}" '
2998 GOSUB 2250 : POKE 50,255 : RETURN
2991 REN
2992 REN THIS SECTION CAaS THE RT60
2993 REN mm. ON EXIT, RETURN TO
2994 REN HAIN mi
2996 R^
2997 REN IF NO BUFFER YET (BUFFLAG^ 8)
2998 REN TTSN PRINT ERR )£SS AND RETURN
2999 REN
3180 IF KIFFLAG THEN GOTO 3206 : POKE 34.20 : POKE 50,127 : CAU -936 : VTAB 22 : TAB 4 : PRINT G4)" SORRY, ")B$
3005 FOR X= 0 TO 500 : )OT X : mi -93i : P«(E 34,6 : POKE 50,255 ! GOTO TOP
3108 REN
3118 REN PLOT RT68 ALHAYS ON PGl
3128 REN IF COLD, Tie SET HARNSTARl
3150 REN
3200 PRINT R$}"PAGE= 1" : PRINT R$i"RT66"
3300 PRINT R$;"PA6E- 2" : GOSUB RSH
3990 REN
3995 REN HERE HE CAN TOGGLE BETHEEN
3996 REN VIEHING HIRES PGl OR PG2
3997 REN HITH THE "l" AND "2" KEYS
3999 REN
4000 POKE -16304,8 : POKE -16297,0 : POKE -16300,0
4018 KLN= 2 : GOSUB KPR : ?m -16301tK,0 : GOTO 4011
4994 REN
5994 REN
5992 REN PRINT BUFFER/SCREEN/DISK TRANSFER NENU
5993 REN
5994 REN
5008 CALL -936 ; VTAB 3 : PRINT "»» SCREEN/HJFFER/DISK TRANSFER <«(("
5018 VTAB 7 : PRINT "1 TRIHISFER DIRECTION : FRON" : VTAB 9 : TAB 28 : PRINT "TO"
5028 VTAB 11 : PRINT "2 TRANTER DATA" : VTAB 13 : PRINT "3 HIRES TRANSFER PAGE"
5030 VTAB 15 s PRINT "4 CATALOG/TRAN^" s VTAB 17 s PRINT "5 RETURN TO HAIN MENU"
5040 GOSUB 5900 : POKE 34,21 : CALL -936 : PRINT CH$
5050 KLNs 5 : GOSUB 10088 : GOSUB 50084X1100 : GOTO 5800
5070 REN
5888 REN
5090 REN CHIHIGE TR^FER DIRECTION HERE
5092 REN
5094 REN
SlOO X)e= NOT XNEN : GOSUB 5980 : GOSUB 5970 i RETURN
5195 REN
5196 REN
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5197 REH CHANGE FROM SCREEN TO BUFFER
5198 REH
5199 REH
5206 XSCRN= NOT XSCRN : GOSUB 5900 : GOSUB 5970 : RETURN
5295 REH
5296 REH
5297 REH SNITCH SCREEN PAGES FOR TRANSFER
5299 REH
5299 REH

YPAGFs NAT XPAl^ • CliaiR

5318 F(» X- 0 TO 15 : teCT X : POXE-16297.8 : POKE -16384.8 : POKE -16388tXPAGE.O
5328 CMl -936 i TAB 6 ! POKE 50.127 : PRINT 'PAGE "jXPAGE+lj' SELECTED FOR TRANSFER" i POKE 50,255 : FOR X= 0 TO 380 : NEXT I
5330 POKE -16302,0 : POXE-16380,0 : POXE-163e3,0 : FOR X= 0 TO 400 : NEXT X : RETURN
5395 REH
5396 REH
5397 REH DO THE TRMtSFER
5398 REH
5399 REH
5400 IF (XSCRN OR BUFFLAG OR XHEH) THEN GOTO 5404 ! CALL -936 : POKE 50,127
5462 PRINT "CAN'T TRANSF£R-";B$jG$ : POKE 50.255 i FOR X» 0 TO 1000 i NEXT X : RETURN
5404 POKE 34,1 s CAU -936 s PRINT Dli'CATALOG"
5406 PRINT • " 5 PRINT 'ENTER THE FILENAHE TO ffi" ! PRINT "ITO FOR THE TRANSFER s "j \
5410 IF PEEK(KBD)<128 THEN GOTO 5410
5415 IF PEEK(KBD)>192 AND PEEK(KBD)<219 THEN GOTO 5420 : POKE KSTB,0 : RETURN
5426 INPUT Al i T= LEN(A$) \ IF T<5 THEN A$(T+1)= ?% s T= LEN(A$)
5430 IF AI(T-3J)# P$ THEN A$(T+1)= P$
5446 IF XSCRN Tie GOTO 5480
5442 REN
S446 REH HERE IF NIFFER TRANSFER
5447 REH STRItSS HOLD CHD,FILENAHE,ADDRESS
sHsreh
5458 PRINT "" : P(H(E 58,127 i TAB 4 : PRINT " TRANSFERRING SPECTRM. DATA BUFFER " : POKE 50,255
5455 PRINT D«;C$;A$:",A4345";LI : IF NOT XISH Tie RETURN
W56 R^
5457 REH IF TRANSFERING IN NEU BUFFER, SET HEN
5458 REH (NUIIABLES, CLEAR RT60 FLAG, kl BUFFER FLAG
S59 REH
5468 POKE NOSCANS, PEEK (4349) : POKE NOSPEC.PEEK(4349) : POKE ITR(H., PEEK (4348)
5465 POKE PKFLAG, PEEK (4347) i PRINT RI;"PERI0D= ";PEEX (4346)+l
5470 m£ RTFLAG,0 : niFFLAG= 1 : RETURN
5472 REH
5474 REH
5476 REH Ml IF SCREEN TRANSFER
5478 REH
5479 REH
S48I IF NOT XHEH THEN GOTO 5490 1 POKE -16304J : POKE -16300*XPAGy[ : GOTO 5492
5490 PRINT " " : POKE 50,127 : TAB 5 : PRINT ̂  TRANSFERRING HIRES SCREEN IHA6E " : POKE 50,255
5492 PRINT D$;C$}A$i",A"(8192t(XPA6Et8192)iL$ : IF NOT XHEH Tie RETURN
5495 FOR X- 0 TO loto : X i POKE -163^3,8 : POKE -16306,0 : IF NOT XPAGE Tie POKE RTaAG,e i RETURN
5496 REH
5497 REH HERE ON EXIT
5498 REH
5500 GOTO RSET
5896 REN
5890 REH THIS PRINTS THE HENU VARIABLES
5890 REN IN INVERSE VIDEO MID UPDATES STRINGS
5890 REH
5906 POKE 58,63 i VTAB (7t2«XHEH) ! TAB 31 i PRINT "HEHORY" : VTAB (9-2«Xie) : TAB 31 : PRINT " DISK "
5910 VTAB 11 : TAB 22 : IF NOT XSCRN Tie PRINT " SPECTRAL BUFFER " : IF XSCRN Tie PRINT "HIRES SCREEN IMAGE"
5938 VTAB 13 s TAB 32 I PRINT " "jXPAGE+li" " 1 POKE 56.255
5948 IF XSCRN TffiN L$s ■.L8192" : IF XSCRN THEN P$= ".SCR"
5950 IF lOIT XSCRN THEN L<= ".L3847" 1 IF NOT XSCRN THEN P$= ".Biff"
5966 IF XHEH Tie C$= "BLOAD^ : IF XffiH Tie L$= "" : IF NOT Xie Tie C$= "BSAVE" ; RETURN
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5962 REH
5962 Rgi PRINT CAUTION KESSAGE
Im irWu OR XSCRN OR BUFRAG THEN RETURN s CAa-936 ! TAB 6 : POKE 50.127j PRINT.'CAUTION'
5988 POKE 50,255 ; VTAB 22 s TAB 13 s PRINT '- 'jB$ : FOR X= 0 TO 560 ! NEXT X ; RETURN
9998 REN
?991 REN THIS SUKIOUTINE CHECKS FOR
^92 REN A NUNERICAL KEY PRESSED
^93 REN AND RETURNS IS THE KEY IS '
9994 REN HITHIN THE LINIT OF KLN
9^5 R^
IIOOO K= PEEK (KBD) 5 IF K<177 AND K#155 THEN GOTO KPR 5 POKE KSTB,8 s K= K-176 i IF K>KLH AND K#-21 TJffN GOTO KPR
10010 IF K«-21 TICN RETISN
10991 REN
11991 REN AN ESCAPE KEY PRESSED
18992 REN UILL FAR INTO THIS
10993 REN SUHIOUTINE UHICH POPS
10994 REN THE RETURN ADDRESS AN(>
10995 REN JUIffS BACK TO THE )£)NJ
10996 R^
11081 POKE 34,0 : POKE -16300,8 : POKE -16303,0 ! POP : GOTO TOP
12990 REN
12992 REN THIS SECTIIHI RECEIVES UPPER AND LONER UNITS,
12994 REN AN INCREIOT VALI£. MU) RETININS A 'FINISHED' FLAG
12996 REN AND A RETURN VARIABLE.
12998 REN
13061 FIN» 0 : K= PEEK(KBD) : IF K<128 THEN RETURN
13020 IF K#172 THEN GOTO 13030 : RET» RET-INC : IF RET<LLIH TIEN RET= llIN t GOTO 13080
13031 IF K4174 THEN GOTO 13640 : RET» RETfINC : IF REDULIN TIEN RET- LLIN : GOTO 13886
13041 IF Ktl88 TIEN GOTO 13056 : RET= RET-(5tINC) : IF RET<LLIN THEN RET= ULIN : GOTO 13080
13050 IF K6190 THEN GOTO 13060 : RET- RET+(5<INC) : IF RET>ULIN THEN RET= LLIN t GOTO 13080
13066 IF K4172 AND K6174 AND K«i88 AND Ktl90 THEN FIN= 1
13070 IF FIN AND K>176 AND K<186 THEN RETURN
13080 PIKE KSTfi,0 : RETlffiN
IN*6
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APPENDIX #3! APPLESOFT BASIC DRIVER PROGRAM LISTING

This listing is included to show exanples of paraweter passing and control
techniques you Might use to write your own BASIC driver. This listing is NOT
an exact copy of the progran provided on disks coMMents have been added and
variable naMes expanded here to facilitate your understanding. Due to the
space available for BASIC prograMs (see Mewory nap, Appe-ndix ♦4,) these explan
atory features have been reMoved froM the actual progran code to conserve
newtory space.

6 REH SPDRIVER.SFT
1 REH APPLESOFT SPECSYSTEH 2.0 DRIVER FOR THE
2 REH OOTIDE APX252 SPECTRUH ANALYZER FOR APPLE II COHPUTERS
3 REN COPYRIGHTCC) 1982 EVENTIDE aOCKUORKS NYC
4 REH

10 REH INITIALIZE Di=CTRL-D. R$=CTRL-R
15 REH m LOAD HACHINE CODE FROH DISC
18 REN
20 D$=" s R$»" 5 HOME ! VTAB 10 s PRINT 'SPECSYSTEH 2.0 / HANS ON-INITIALIZINC...'
36 PRINT D$}'«.OAD SPCODE'
90 REN
95 REH SET VARIABLES AND ERUATE ADDRESSES
96 REH IF USER VARIABLES
98 REH
106 G$=" 5 C$s'BSAVE' s P$='.SCR' s B$='K1FFER DOESN»T EXIST YET"
lie U$='USE '< >' KEYS TO SET ■ s CH$=' CWIOSE 0« FROH Tiff ABO« OPTICHIS"
US VM~24746
128 SCAHS=V/« ! ITRVL=VARtl s SPEC=VWl+2 i V8CAL=VMIt3 s FRSPEC=VAR+S s TFFST^+7 s i pa.. .
136 PKFLAS=768 i RANC=770 : PLTPA6E=780 s BCHF=435fl s CWlWff=8 ; XHEH=1 s XSCRN=1 ; RET=1 s IV=1 s DIR=1 s KEYBRD=1 s FALL=i
146 KBD::-16384 s KSTB=-16368
156 m ERR GOTO 14008

166 RbI INITIALIZE Tiff ANALYZER CARD 186 REH
280 TEXT s WBff ! VTAB 10 s INPUT 'HHICH jjWLm SLOT UrZ)? " iK s IF K>8 OR K(1 GOTO 286
218 PROK ! PRINT Rlj'INIT" ! PRINT R$j'APSOFT=ON" s PRINT R$;'P^=2'
226 POKE -16302,0 : POKE -16297,6
488 REH
490 REH PRINT Tiff HAIN IffNU CHOICES HERE
495 REH
566 X=FRE(6) ! HONE ! VTAB 1
501 PRINT 'WWWWWWWWWW///////////////////';
582 PRINT '\" 5 VTAB 2 s HTAB 40 s PRINT "/'j
585 PRINT '\ EVENTIDE SPECTRIM ANALYZER /'j
510 PRINT ■/ SPECSYSTEH 2.0 \'j
512 PRINT ■/■ ! VTAB 5 ! HTAB 48 j PRINT "\'j
515 PRINT '///////////////////ANWWWWWWWWW" s ,
528 VTAB 8 ! PRINT ' 1 REAL TINE SPECTRUH ANALYSIS' ! VTAB 18 s PRINT 2 „,CREAT]E A SPECm
538 VTAB 12 i PRINT ' 3 PLOT A SPECTRAL SWFACE' ! VTAB 14 ! PRINT " 4 RT68 REVERBERATION DISPLAY'
535 VTAB 16 s PRINT ' 5 DISPLAY HIRES SCREENS' 5 VTAB 18 5 PRINT ' 6 SCREEN/BUFFER/DISX TRANSFER'
541 REH
542 REH PROHPT FOR CHOICE AND GO TO KEY
543 REH DETECTION SUBROUTINE AT 10080
544 REH ON KEY, GOTO Tiff DESIRED SECTION
549 REH
558 POKE 34,28 : HOHE ; VTAB 22 i PRINT CHI : KLH=6 : GOSUB 10006
568 POKE 34,8 : ON K GOTO 800,1800,2860,3608,4060,5068 i GOTO 506
793 REH
794 REH CML THE SUBROUTINE FOR
795 REH REAL TIHE ANALYSIS.
797 REH RETlffNIIffi TO HAIN fm
799 RQf
800 POKE CinBUF,176 : POKE CURMfftl,3 : PRINT R$;'PAGE=1' : PRINT R$)'HARKRTA'
810 PRINT R$}'P^=2' : GOSUB 11660 990 REH
?95 REH PRINT Tiff BUFFER CREATION im
998 REH

1000 IKHff : VTAB 2 : PRINT '»» SPECTRAL DATA BUFFER CREATION ««'
1028 VTAB 5 5 PRINT '1 # OF SCWIS' : VTAB 7 s PRINT '2 SAW»LE INTERVAL"
1838 VTAB 9 ! PRINT '3 TRIGGER SOURCE' \ VTAB 11 i PRINT '4 THRESHOLD SLOPE' s VTAB 13 : PRINT '5 THRESHOLD LEVEL'
1848 VTAB 15 : PRINT '6 TRIGGER OFFSET' s VTAB 17 ; PRINT '7 ENABLE TRIGGER" s VTAB 19 ! PRINT '8 RETURN TO HAIN MENU'
1842 VTAB 5 ! HTAB 32 ! PRINT 'SAHPLES' ! VTAB 7 ; HTAB 32 j PRINT 'HSECS' : VTAB 13 ; HTAB 32 s PRINT 'DB' ! VTAB 15 s HTAB 32

! PRINT 'SCANS'
/
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1045 IF PEEK(PXFLA6)<)6 AND PEEXdTRVD-i T}£N POKE (ITRVL),2

fraMTNINDONAT
1048 REH m BOrtM OF THE SCREEN
1049 REH
1050 eOSUB 1950 s POKE 34,21 s HOffi s PRINT CH$ '
1060 KLN^ i GOSUB 10000 ! HONE : ON K GOSUB 1100,1200,1300,1400,1500,1600,1706,1800 : HOME : IF PEEK(KBD)>128 GOTO 1060
1070 GOTO 1050
1096 REH
1095 REH CHANGE 4 SCANS
1098 REH
1100 PRINT UOt'DESIRED « OF SCANS' : UlIH-120 : aiK^l : IV=1 : RET=PEEK(SCANS) : INVERSE
1110 GOSUB 13000 ! PRINT R$;'«SCANSs')RET : GOSUB 1651
1120 IF NOT (FIN) GOTO 1110
1130 RETURN
1180 REH
1190 REH CHAi^ SAHPLING INTERVAL
1195 REH
1200 PRINT ■ "jUOj"INTERVAL IN HSEC s INVERSE , ^
1216 1H.IN»1D6 ! lLiH=1 : 1V»1 : RET=PEEK(ITRVL) : IF PEEK(PKaAG)()0 THEN LLIH=2
1220 GOSUB 13060 J VTAB 7 s HTAB 24 : PRINT ' 'jRETtlO} j A$=' " ! IF RETdOO THEN A$=' ' s PRINT A$
1230 IF NOT (FIN) GOTO 1220
1246 KQRHAL : PRINT R$; 'INTERVAL^'^RET : RETlffiN
1286 REH
1290 REH SET TRIGGER NODE HERE
1295 REH
1300 KEYBRD= HOT KEYBRD : A$= 'KEYNID' : IF NOT KEYBRD Tie Al^ 'AUTO'
1310 PRINT R$;A$ : RETURN
1380 REH
1385 REH IN AUTO NODE, SET THRESKIO SL(H>E
1390 REH
1400 FALL= NOT FAd s Al ='F' 5 IF NOT FAU TffiN A$»'R'
1410 PRINT R$; 'SL(H>E»'}A$ i RETIRN
1476 REH
1480 REH IN AUTO NODE, SET T)«ESH(0 LEVEL
1490 REH
1500 PRINT ' 'lUlj'TlffiESHOLD LEVa' : ULIHM7 ! LLIH=1 s IV=1 : RET=TI«SH { INVERSE
ISIO GOSUB 13000 : VTAB 13 : HTAB 24 : PRINT ' ':RET}' ' : IF IH)T (FIN) GOTO 1510
1520 TIffiSINlET : PRINT R$}'THRESH»';THRSH : NORHA. : RETURN
1580 REH
1596 REH Sn THE TRIGGER OFFSET FROH «63
1595 REH TO -(I OF SCANS IN BUFFER)
1596 REN
1600 X=PEEK(SCANS)-1 : IF X)63 Tie X=63
1665 PRINT U$;'A POSITIVE OR l£G-ATIVE I^SET FROH THE TRIGGER, IN SCANS'
1610 ULIH^3 : LLIH^-X : IV^l : GOSUB 1650 : RET=T
1626 GOSUB 13060 : T=Rn : PRINT R$;'TRI60FF»';T : GOSUB 1650 : IF NOT (FIN) GOTO 1620
1636 RETURN
1540 REN
1650 INVERSE : VTAB 5 : HTAB 24 : PRINT ' 'jPEEK(SCANS)}' ': VTAB 15 : HTAB 24
1660 A$='+' J T=PEEK(TFFST) : IF T)127 TieT=-(T-128) \ A$="
1676 PRINT A$}T}' ' : NORHAL : RETlRiN
1681 REH
1690 REH START TAXING SAHPLES
1695 REH
1706 VTAB 22 : PRINT ' TRIGGER IS ENABLED' : VTAB 23 i IF NOT KEYBRD GOTO 1730
1710 PRINT ■ HIT ANY KEY TO BEGIN TAXING ̂ LES' : GOTO 1756
1736 PRINT 'SAMPLING HILL BEGIN IHe THE AMPLITUDE CROSSES THE TRIGGER THRESHED';
1740 REH HERE HE CALL BUFFHAXER
1750 BlffFLAG=l s PRINT R$}'BUFFER'
1796 REH
1795 REH RETURN TO MAIN MENU
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1800 GOTO iiOeO
i960 REH
1910 REH THIS SECTION PRINTS THE
1915 REH CURRENT VARIABLE VALUES II
1920 REH INVERSE VIDEO ON THE HEMi PAGE
1925 REH
1950 INVERSE ! VTAB 7 5 HTAB 24 s X= PEEKdTRVLXlO s PRINT ' "iXi" "i \ IF XdOO PRINT ' '
1955 VTAB 9 5 HTAB 24 J A$='KEYBRD' \ IF NOT KEYBRD THEN A$=' AOTO "
1960 PRINT A$ ! VTAB 11 s HTAB 24 s A$= "FALUNG' i IF HOT FAd THEN A$=' RISING'
1970 PRINT A$ ! VTAB 13 ! HTAB 24 : PRINT ' ';THRSH;' ' : GOSUB 1650
1980 NORHAL : RETl»N
1996 R^
1997 REH PRINT THE KMJ F(Hl DRAHING
1999 REH SPECTRAL SURFACES
1999 REH
2000 IF NOT BUFFLA6 GOTO 3600
2620 X=PEEK<4347) ! POKE 34,0 ! HOffi ! VTAB 2 s PRINT '»»» SPECTRAL DATA PLOTTING («««'
2930 VTAB 5 J PRINT '1 # SPECTRA TO PLOT' s HTAB 32 ; VTAB 5 ! PRINT 'SPECTRA' ! VTAB 7 s PRINT '2 PLOT OFFSET'S
2040 HTAB 32 s PRINT 'SPECTRA' { VTAB 9 ! PRINT '3 RANGE'!
2042 HTAB 32 : PRINT 'DB' : VTAB 11 : PRINT '4 VERTICM. SCALE':
2045 HTAB 32 i PRINT 'LINES/DB' ; VTAB 13 ! PRINT '5 PLOT DIRECTION' ! VTAB 15 ! PRINT '6 CURRENT PLOT PAGE'
2050 VTAB 17 : PRINT '7 BEGIN PLOHING' : VTAB 19 : PRINT '8 RETURN TO HAIN HENU*
2056 REH
2057 REN PRO»>T FOR CHOICES, CHECK KEY
2658 REH AND GO TO APPR(H>RIATE SUBROUTINE
2059 REH
2066 GOSUB 2950 : POKE 34,21 : HONE : PRINT CH$
2070 KLH=8 : GOSUB 10060 : H(M : ON K GOSUB 2100,2260,2300,2400,2560,2600,2706,2800 : IF PEEK(KBD)<128 GOTO 2060
2072 GOTO 2070
2080 REH
1090 REH SPECIFY SPECTRA TO DISP
2092 REH FROH 0 UP TO Ti€ I IN THE HJFFER
2095 REH
2106 PRINT ' 'iUOj'THE NUMBER ' ! HTAB 8 ! PRINT'SPECTRA TO BE DISPLAYED'
aiO LLIH^l : ULD^EEKCSC^S) : IV=1 : RET^fEEKCSPEC)
2120 G^B 13000 ; PRINT R$}'*SPECTRA=')RET : GOSUB 2250 : IF NOT (FIN) GOTO 2128
2130 RETlNtN
2190 REH
2195 REH ADD AN (H'F^ FR(m THE FIRST
2196 REH SPEC. SAVED TO T)€ FIRST SPEC.
2197 REH TO BE DISPLAYED
2198 REH
2200 PRINT Uti'AN OFFSCT FROM TtSFIRST SPECTRUM SAVED TO THE FIRST TO BE' i HTAB 15 i PRINT 'DISPLAYED.'} s
^10 ULIH=PdX(SCANS)-l ! UIH^O ; IV=1 : RET^EEX(FRSPEC) '
2220 GOSUB 13000 : PRINT R$}'PLOTOFF='} RET : GOSUB 2250 : IF NOT FIN GOTO 2226
2230 RETtKN
2240 REH
1^0 IgpSE ! VTAB 5 ! HTAB 25 ! PRINT ' '} PEEK (SPEC)}' ' 5 VTAB 7 s HTAB 25 s PRINT ' '} PEEK (FR8PEC)}' ' 5 NORMAL ! RETURN
2298 REH SET THE DISPLAY RANGE IN DB
2299 REH
2300 T^: PEEK (RANG ) : IF mS Tie X=12
2310 IF T()48 THEN X=TI2
2320 PRINT R$}'R(^::'}X : RETURN
2389 ROi
2390 REH SET Tie DISPLAY leRTICAL SCALING
2392 REN
2400 T= PEEK (VSCAL ) s IF T=4 THEN X=i
2410 IF T()4 THEN X»TI2
2420 PRINT R$}'SCALE='}X i RETlfllN
2490 REH
2495 REH SPECIFY THE RELATIVE PERSPECTIVE
2496 REH
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250fi DIR= NOT MR s A$='R' ! IF NOT DIR TffiM A$='L'
{NT R$;'DIRECTIONS'jA$ t RETURN

SELECT m HIRES PAGE FOR PLOHING
2598 REN
2608 PRINT R$;'PA6Es')ABS(PEEX(PLTPAGE)-2)H : RETURN
2690 REN
2695 REN CAU THE PLOTTING SUBRQUTM
2698 REN
2700 PRINT R$}'SPECSURF' * H
2701 REN I
2705 REN ON RETURN. ALLQH EITie HIRES PAGE <
2706 REN TO BE MEilED, RETURN TO HAIN HENU ON ESC
2707 REN
2711 IF PEEK (KBD)=27 THEN GOTO 2748 H
2728 IF PEEK (KBD)<128 THEN GOTO 2720
2730 POKE KST6.0 : KsPEEK(XBD) : IF (Ks49) OR (K=58) Tl^ POKE -163Dl«(X-48),8 i GOTO 2710
2740 POKE -1^8,0 : ?m -16383,6 : RETURN
2798 REN -
2795 REN RETURN TO NAIN iSNU
2806 GOTO 11000
2900 REN
2918 REN THIS SECTION HILL PRINT TIE
2915 REN CURRENT VARIABLE VM.UES ^
2920 REN IN INVERSE ON TIE KEIRl PAGE
2930 REN
2958 INVERSE : VTAB 9 s HTAB 25 : PRINT ' 'i PEEK (RANG )i' ' s VTAB 11 : HTAB 25 s PRINT ' 'j PEEK (VSCAL )}' '
2960 VTAB 13 : HTAB 25 ! A$=' LEFT' ! IF NOT DIR TIEN Als^RIGHT' _
2978 PRINT A$ : VTAB 15 : HTAB 25 : PRINT ' PEEK (PLTPAGE)}' ' : GQSUB 2258 : NORNAL : RETURN
2991 REN
2992 REN THIS SECTION CAUS TIE RT68
2993 REN ROUHNE. ON EXIT, RETURN TO
2994 REN HAIN lENU r*
^96 RQf
2997 REN IF NO BUFFER YET (BIEFLA6s8)

RQ1 TIEN PRINT ERR lESS AND RETURN

3801 IF BUFFLAG GOTO 3288 H
1010 POKE 34,28 : HONE : VTAB 22 : HTAB 5 : FLASH : PRINT Glj'SORRY, ')B$ : NORNAL -
3028 m XsO TO 2008 : NEXT ! IffiHE : POKE 34,0 i GOTO 506
3108 REN
3118 REN PLOT RT60 ALHAYS ON P61 ^
3120 REN IF COLD, TIEN SH HARNSTART
3150 REN
3208 PRINT R$t'PAGE=r s PRINT R$i'RT68'
3308 PRINT R$;'PA6Es2' : GOSUB 11080
3990 REN
3995 REN HERE HE m TOGGLE BETUEEN
3996 REN VIEHIN6 HIRES PGl OR P62
3997 REN HITH TIE '1' AND '2' KEYS
3999 REN .
4800 POKE -16364,0 : POKE -16297,8 : POKE -16308.6
4010 XLNs2 : 60^ 10886 : ?m 46361^,8 : GOTO 4810
4994 REN
5994 REN
5992 REN PRINT BUFFER/SCREEN/DISX TRANSFER lENU -
5993 REN
5994 REN
5800 HOIE : VTAB 3 : PRINT '»» SCREEN/BIEFER/DISK TRANSFER (««'
5010 VTAB 7 ! PRINT '1 TRANSFER DIRECTION : FRON' s VTAB 9 i HTAB 28 s PRINT 'TO" ^
5028 VTAB 11 ! PRINT '2 TRANSFER DATA' { VTAB 13 s PRINT '3 HIRES TRANSFER PAGE' H
5030 VTAB 15 : PRINT '4 CATALOG/TRANSFER' s VTAB 17 s PRINT '5 RETURN TO HAIN MENU' ; !
5640 GOSUB 5900 : ?m 34,21 : IE)E : PRINT CHI
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5050 Kl>5 : 60SUB iOOOS i ON X GOSUB 5100,5200,5300,5408,5500 : GOTO 5081
5070 REH
5680 REH
5090 REH CHANGE TRANSFER DIRECTION VBl
5092 REH
5694 REH
5106 imp NOT XHEH : GOSUB 5988 : GOSUB 5996 : RETURN
5195 REH
5196 REH
5197 REH CHANGE FROH SCREEN TO HIFFER
5199 REH
5i^ REH
5208 XSCRN:: NOT XSCRN : GOSUB 5980 : GOSUB 5990 : RETURN
5295 REH
5296 REH _
5297 REH SNITCH SCREEN PAGES FOR TRANSFER
5298 REH
5299 REH

5310 FOR^=0^O NEn^^SEV297.fl \ POKE -16304.0 ! POKE -1630O+XPAGE,O
5320 HOffi { HTAB 6 I FLASH i PRINT "PACt 'iXPAGE+lj' SEIeCTED FOR TRANSFER' s NORHAL s FOR X=0 TO 1908 ! NEXT
5330 POKE -16302,0 : PQKE-16386,6 : POXE-1^03,0 : FOR X^^O TO 2006 : NEXT : RETURN
5395 REH
5396 REH
5397 REH DO TIC TRANSFER
5398 REH
noo on

5408 IF NOT (XSCRN OR BUFFLAS fHk MOD VM HOHE s aASH 5 PRINT G$j"CAN»T TRANSFER- "jBI ; NORHAL ; FOR X=8 TO 1808 : NEXT s RETURN
5402 POKE 34,1 ; HOHE 5 PRINT Dli'CATaOG'
5406 PRINT ■ ■ ! PRINT 'ENTER A I^ILENAffi TO BE' : PRINT 'USED F(» Tffi TRW6SFER ! 'j s
5410 IF PEEK(KBD)(128 GOTO 5410
5415 IF NOT (PEEK(KBD))192 m PEEK(KBD)<219) THEN POKE KSTB,e : RETURN
5428 DffUT ' ';A8 ! IF LEN(A$)<5 THEN A$=A$^$
5430 IF RIGHT$(A$.4)<>P$ TIEN A$=A$+P$
5440 IF XSCRN GOTO 5488
5442 REH _
5446 REH lERE IF BUFFER TRANSFER
5447 REH STRINGS HOLD CHD,FILENAH£,»DRESS
5448 REH
S458 PRINT " : aASH : HTAB 4 : PRINT ' TRANSFERRING SPECTRM. DATA BUFFER ' \ NORHAL
5455 PRINT D$;C$)A$;',A4345';L$ : IF OfflT XHEH) OR XSCRN im RETURN
5456 REH
5457 REH IF TRMtSFERING IN NEV BUFFER^ NEU
5458 REH VARIABLES, CLEM RT68 FLAG, SH BUFFER FLAG
5459 REN _
5466 POKE SCANS, PEEK (4349) : P(»E SPEC,PEEK(4349) : POKE ITRVL, PEEK (4348) : POKE PKFLAG, PEEK (4347)
5478 PRINT R$!'PERI0D=')PEEK(4346)tl : PWE RTFLA6,8 : BUFFLAGsl : RETIRN
5595 REH
5596 REH
5597 REH HERE IF SCREEN TRANSFER
5599 REH
5599 REH
5489 IF rm THEN L$=" s POKE -16384,8 s POKE -16308+XPAGE,8 \ GOTO 5490
5485 L8='.L8192'
5490 IF NOT XHEH THEN PRINT ' ' : FLASH : HTAB 5 i PRINT ' TRANSFERRING HIRES SCREEN IHAGE ' : NORHAL
54^ PRINT D$:Ci:A$j',A'i8192t(XPAGEt8192);L$ : IF NOT M0( im RETURN
5495 FOR X= 8 TO 20(lo : \ POKE -16303,8 t POKE -16308,0 : IF NOT (XPAGE) THEN POKE RTFLA&,0
5496 RETIRN
5497 REH lOE ON EXIT
5498 REH
5506 GOTO 11080
5990 REH
5890 REH THIS PRINTS W. mi VARIABLES
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5890 REH IN INVERSE VIDEO
5890 REH

11 u m ■Sy2§ PRINT 'HIRES SCR]^ IHAK"
5930 VTAB 13 ; HTAB 32 s PRINT ' "jXPAGE+i;' ' : NORHAL
5940 IF XSCRN THEN L$=',18192" ! P$='.SCR'
5958 IF NOT XSCRN THEN L$='.L3847' ! P$='.BUF"
5960 IF XffiH THEN C$='BL0AD' ; L$="
5970 IF NOT XHEH THEN C$«'BSAVE"
5980 RETURN
5982 REH
5984 REH PRINT CAUTION )£SSAGE
5986 REH
5990 IF am OR XSCRN OR HmAG) THEN RETURN
S992 \m : HTAB6 : FLASH : PRINT 'CAUTION-' : NORHAL : VTAB 22 : HTAB14 : PRINT B$ : FOR X=0 TO 1800 : m\ \ RETlffiN
9998 REH
9990 REH
?991 REH THIS SUBROUTDE CHECKS FOR
9992 REH A NUMERICAL KEY PRESSED
9993 REH AND RETURNS IS THE KEY IS
9994 REH WTHIN THE LIHIT OF KLH
9995 REH
iOOBO K- PEEK (KBD) : IF K<177 AND K<>i55 GOTO 10600
10005 POKE KSTB,8 : K:4(-176 i IF K>KLN AND KO-21 GOTO 10000
lOOli IF K<>-2rTO RETURN
10990 REH
10991 REH AN ESCAPE KEY PRESSED
10992 REH UILL FALL INTO THIS
10993 REH SUBROUTINE WICH POPS
10994 REH THE RETIRN ADDRESS AN)
10995 REH JIMPS BACK TO T)£ H£)R1
18996 REH
11000 POKE 34,1 : PffltE -16300,0 i ?m -16303,0 : POP : GOTO 500
12990 REH
12992 REH THIS SECTION RECEIVES UPPER AND LONER LIHITS,
12994 REH AN INCREHENT V)U.I£. AND RETURNS A 'FINISHED' FLAG
12996 REH AND A RETURN VARIABLE.
12998 REH
13000 F1N=0 ! K=PEEK(KBD) : IF K<128 THEN RETWN
13020 IF K^72 TI€N RET=RET-IV : IF REKUIH TIEN RET»IR.IN
13030 IF K=174 TIEN RET=RET^IV : IF RETXIIN TIEN RET=aiH
13040 IF K-188 TIEN Rn^ET-(5tIV) : IF RET<LLIH TIEN RET=ULIN
13050 IF K=i9e THEN RET=RETt(5tIV) : IF Rn>U.IH THEN RET=aiH
13060 IF K<>172 AND K<)174 AND K<>188 m K0196 THEN Fm
13670 IF FIN lUiD K>176 AND K<186 TIEN RETURN
13080 POKE KSTB,0 : RETIRN
13990 REH
13990 REH ERROR HANDLING
13998 REH
14800 POKE-16303,8 : POXE-16306,0 : TEXT
14005 PRINT GO:' ' : I^EEK(222) : IF I<16 AND lOll AND 106 THEN HTAB 16 : FLASH : PRINT 'DOS ERROR' : FOR X=0 TO 4000 : NEXT-

r'NORHAL : GOTO 5000 '
14018 IF I»ll OR 1=6 THEN HTAB 3 : FLASH : PRINT 'UNRECOGNIZED FILENAHE - TRY AGAIN' i NORHAL : FOR X=8 TO 4000 : NEXT : GOTO 5000
14028 IF 1=16 THEN PRINT 'SYNTAX ERROR AT ':PEEK(218)+PEEK(219)0256 : END
14838 IF 1=255 THEN STOP : GOTO 500
14040 NORHAL i RESUHE
IN«0
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APPENDIX *Ai RAM USAGE AND MEMORY MAP

CONTROL VARIABLES

Below is a list of control variables used by the SPECSYSTEM 2.0 routines.
For a coMplete functional explanation of these variables^ see the SUBROUTINE
THEORY OF OPERATION.

VARIABLE ADDRESS RANGE DEFAULT

NAME HEX DECIMAL VALUE

DESCRIPTION

Lj
1  1

1

NOSCANS 60AA 124746
1

1-120 25 # of SCANS perforMed by BUFFER

j

i  INTRVL 60AB ;24747
1

1-100 1 # of 10 Msec intervals between SCANS

SCALE 60AC

1

i 24748
1

i>2,4 2 Spectral surface vertical Multiplier
1
J  XDIR 60AD

1

124749
1

0 p ̂ 0 Indicates perspective of SPECSURF plot

NOSPEC 60AE 124750
1

1-120 25 * of spectra to be displayed

FRSPEC 60AF S24751
1

0-119 0 Offset to first displayed spectruM

j  TRIGBYTE 60B0

t

124752
S

« 128 Signifies trigger type and threshold

TRIGOFF 60B1

1

124753
1

0 Offset to first spectruM after trigger

J  UALIDFLAG 60B3 124755
1

n.a n. a. Return flag indicating RT60 deterMination

APSFTFLAG
1

60B2

1

124754
1

0,
1

255 0 Flags use of Applesoft graphic r0 utines

TEMP, 1,2 4078,
1

116504, 30 to D 1 GL1 These 3 1ocations hold the RT60 in Msecs

9,A 1  5,6 '120,000 after a call to CALC

* See THEORY OF OPERATION.

SUBROUTINE ADDRESS TABLE

The Major subroutines used in SPECSYSTEM 2.0 are accessed through a table
of addresses at the locations shown below. See the THEORY OF OPERATION for

description of these subroutines. The subroutines can be called by JuMping
indirectly to the location listed.

HEX SUBROUTINE

ADDRESS NAME DESCRIPTION

I  608A ; BUFFER

I  608C I SPECSURF
I  608E I RT60

Create spectral data buffer
Plot spectral surface of buffer data
Start interactive RT60 display
Calculate RT60 of buffer data (no graphics)
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ZERO PAGE USAGE

SPECSYSTEM 2.0 uses several zero page locations for pointers into the
spectral data buffer used by the BUFFER, SPECSURF and RT60 coMMands. These
locations are in ADDITION to the ones norwally used by-the.APX 252 systeM (a
list of those locations can be found in the APX nanual). In general, the content
of these locations are only used internal to subroutines, so they nay be used
for tewporary storage by other routines. Sofie locations are used in addition to
these by the Applesoft graphics routines.

HEX

ADDRESS

SOURCE

NAME DESCRIPTION

I  18, 19
I  IE, IF
I  CE, CF
!  00, 01

I  PREBUF

I  ENDBUF
}  STRTBUF

I  DEVICE

Pointer to last SCAN block

Pointer to end block for RT60
Pointer to start block for RT60

Poipter to BUFFER trigger device location

SPECTRAL DATA BUFFER STRUCTURE

This Map outlines the forM of the spectral data buffer. 120 blocks of 32
bytes each are stored sequentially in Mewory. Byte 0 in each block is the 20 HZ
aMplitude, byte 1 is 25 HZ, etc. The buffer is preceded by a short header of
status bytes. Because the buffer is circular, 2 of the header bytes hold the
absolute address of the head of the buffer (first spectruM stored after the
trigger). Spectra are stored in neMory in increasing sequence starting at the
head and wrapping around at the top boundary of the buffer.

HEX ADDRESS DATA DESCRIPTION

$10F9

lOFA
lOFB

lOFC

lOFD

lOFE

FLOAT flag <1 if in FLOAT Mode)
Averaging period <0 if PEAK Mode)
Mode- PEAK or AVERAGE <0 or 1)

Interval beween spectra, in 10 ms. increMents
NuMber of valid spectra in buffer (1 to 120)
LSB Absolute address pointer to head of buffer

II II II II II II II

$1100

IFFF

Spectral data buffer: 120 blocks - 3840 bytes.
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MEMORY MAP

This MSMory nap shows the location of the various SPECSYSTEM 2.0 code and
buffer areas. Notice that the Applesoft BASIC driver is loaded starting at
address $7500 instead of $800, as usual. This is why it's necessary to use a
loader progroM when pulling it into Menory.

HEX ADDRESS DECIMAL ADDRESS

0  1 Zero pg- APPLE variables, APX and SPECSYSTEM pointers ! 0

100 1 SysteM use- stack and GETLN buffer I 256

300 i APX variables and buffers 1 768

400 i LORES and TEXT prihary video page \ 1024

800 {
1
i

Integer BASIC variables (norwal Applesoft load point) 1
1
1

2048

iOFB !
1
1

1
1

1

SPECSYSTEM spectral data buffer - 3845 bytes
1
1

4347

2000 !
1
1

1

1
1

HIRES PRIMARY PAGE
1
1

8192

4000 i
1
1

1
1

1
1

HIRES SECONDARY PAGE J
1
1

16384

6000 ;
1
•

1
1

SPECSYSTEM Machine code- Address table 1
Variable table 1

Executable code 1

24576

7500 {
1
1

SPECSYSTEM BASIC DRIVERS- Applesoft loads up froM here!
{

29952

1
1

95FF !

1
1

Integer loads down froM herel -27137

9600 I
•
1

1
1

1
1

Apple DOS !
1
1

-27136

COOO !
1
•

1

1
1

Apple I/O !
t
1

-16384

CnOO ; APX 2708 EPROM Peripheral ROM area <256 bytes) } —16128

C800 1 APX 2732 EPROM Expansion ROM area (2048 bytes) 5 -14336

DOOO !
1
1

FFFF 1

1
t

Apple ROMs I
1
1

-12288 1
1
1

-1 1
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APPENDIX #5;"a QUICK REFERENCE TO SPECSYSTEM COMMANDS AND RT60 FUNCTION KEYS

SPECSYSTEM 2.0

COMMAND FUNCTION

BUFFER Create a spectral data buffer
i

♦SCANS=n Specify the nuMber of scans in the buffer, froM i to 120 p

INTERVAL=n Specify the interval between SCANs, froM 1 to 100 (xlO ms)
1
1

KEYBD Set the keyboard trigger Mode r*

AUTO Set autonatic (threshold) trigger Mode

THRESH=n Specify the auto trigger threshold in dB, froM 1 to 47
;

SLOPE=R/F Set the auto trigger slope either Rising or Falling

TRIGQFF=n Specify up to +/- 63 SCANs as a trigger offset ;  i

SPECSURF Plot a spectral surface froM the data in the buffer -

#SPECTRA=n Specify ♦ of spectra for SPECSURF and RT60, 1 to the total =1

PLTOFF=n Specify ♦ of the first spectruM to be plotted, 1 to total-1

SCALE=n Set the vertical scale in SPECSURF 1, 2 or 4 lines/dB

DIRECTION=L/R Set SPECSURF's plotting direction either leftward or right

RT60 PerforM RT60 analysis with keyboard control of display

APSOFT=ON/OFF Tell SPECSYSTEM you're using Applesoft rather than Integer

RT60 KEY FUNCTION

"D" Draw the curve of the frequency designated by the flashing "X"
>•<-•• <ieft arrow) decrewent the frequency pointed to by the flashing "X"

OR decrewent through the list of already plotted frequencies

(right arrow) increMent the frequency pointed to by the "X"
OR increMent through the list of already plotted frequencies

"N"

"R"

I11* II

II j II

"2"

find space to plot a New filter channel

Replace the current filter channel with a new one

calculate the RT60 of the currently selected filter channel

display HIRES page i or 2
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