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BW format. | wote this for nyself so it may be a bit hard to understand. :)
BMNis just |ike BMX except it doesn't include the 'WAVE section.

Header :

Typel/ Si ze Descri ption

4 "Buzz"

dwor d nunber of sections

12*31 up to 31 section dir entries

Section dir entry:

Typel/ Si ze Descri ption

4 four-char nane of section
dwor d offset frombegin of file
dwor d size in bytes

Section 'MACH - machi nes
Typel/ Si ze Descri ption

wor d nunber of nachi nes

(first machine - always naster)

asciiz nane

byt e type (0 = naster, 1 = generator, 2 = effect)
asciiz name of DLL if type is 1 or 2

fl oat X coordinate in machines view[ -1..1]

fl oat Y coordinate in machines view [ -1..1]

dwor d size of machine specific data

X data

wor d nunber of attributes

(first attribute)
asciiz key
dwor d val ue

(second attribute)

X state of global paraneters
wor d nunber of tracks
X state of track parameters for each track

(second nachi ne)

Section 'CONN - machi ne connections
Typel/ Si ze Descri ption
wor d nunber of connections

(first connection)

wor d i ndex of source machi ne

wor d index of destination machine
wor d anp

wor d pan

(second connecti on)

Section 'PATT" - patterns for each nachi ne
Typel/ Si ze Descri ption

(first nmachine)

wor d nunber of patterns

wor d nunber of tracks

(first pattern)

asciiz nane
wor d lengt h of pattern in nunber of ticks (rows)
X pattern data

(second pattern)



(second nachi ne)

Section ' SEQU - pattern sequences

Typel/ Si ze Descri ption

dwor d end of song

dwor d begi n of |oop

dwor d end of |oop

wor d nunber of sequences

(first sequence)

wor d i ndex of machi ne

dwor d nunber of events

byt e bytes per event pos

byt e bytes per event (2 if there are nore than 112 patterns)

X event |ist (pos, event, pos, event, pos, event...). events:

00 = nute, 01 = break, 02 = thru
0x10 = first pattern, Ox1l = second pattern, etc.
nsb=1 i ndi cates | oop

(second sequence)

Section 'WAVT" - wavetabl e

Typel/ Si ze Descri ption

wor d nunber of waves

(first wave)

wor d i ndex
asciiz full file nane, e.g. "c:\waves\bl ah. wav"
asciiz nane
f1 oat vol une
byt e flags:
bit 0: Ioop
bit 1: don't save
bit 2: floating point menory format
bit 3: stereo (since 1.2)
bit 4: bidirectional |oop (since 1.2)
bit 7: envel opes follow (since al ph a 14)
if flag bit 7 --------- >
wor d nunber of envel opes
(first envel ope)
wor d Attack time
wor d Decay tine
wor d Sustain |evel
wor d Rel ease tinme
byte ADSR Subdi vi de
byt e ADSR Flags: 0-1 = attack node, 2-3 = rel ease node, 4 = linear decay ,
wor d nunber of points (can be zero) (bit 15 set = envel ope di sabl ed)
(first point)
wor d X
wor d y
byt e flags: bit 0 = sustain
(second point)
(second envel ope)
Ceeeeeeeenoo end of if flag bit 7
byt e nunber of |evels
(first level)
dwor d nunber of sanpl es
dwor d | oop begin
dwor d | oop end
dwor d sanpl es per second
byt e root note

(second | evel )

(second wave)

5 = sustain



Section 'WAVE - wave data
Typel/ Si ze Descri ption

wor d nunber of waves

(first wave)

wor d i ndex of wave
byt e format:

0 - raw 16bit, intel byteorder
dwor d nunber of bytes in all levels

(data for first level)
(data for second I|evel)

(second wave)

Section 'BLAH - song info

Typel/ Si ze Descri ption

dwor d nunber of characters

X raw ascii text (no zero at end)
Section 'PARA - paraneter information for machines

- added in v1.2. This section is not required for loading the song if user
has right versions of all nachines installed. otherw se the infornation
here can be used to convert pattern data to the new fornat.

Typel/ Si ze Descri ption

dwor d nunber of nachi nes

(first nmachine)

asciiz nane

asciiz type (for exanple "Jeskol a Tracker")
dwor d nunber of gl obal paraneters

dwor d nunber of track paraneters

(first paraneter - all global first followed track - paraneters)
see OvachineParaneter in Machinelnterface.h for nore infornation
all fields except "Description" are saved

byt e type
asciiz narme

int m nval ue
int maxval ue
int noval ue
int flags
int def val ue

(second paraneter)

(second nachi ne)

Section 'PDLG - paraneter dialog placenments on screen
- added in vl1.2

byt e flags:
bit 1: dialogs visible

list of positions followed by terninating zero byte:

asciiz nane of machine
W NDOAPLACEMENT  wi n32 wi ndow pl acenent structure (see w n32 docunentati on)

Section "MD" - mdi controller bindings
- added in vl1.2



list of bindings followed by term nating zero byte:

asciiz nane of machine
byt e par anet er group
byt e paraneter track
byt e par anet er nunber
byt e m di channel

byt e mdi controller nunber




11
11
11
11
11
11
11

al l ocated track:

onhkhwnNE

sane LastNote i f note not in pattern
first free with no note in pattern
first free

track with ol dest high note (G6+)
track with ol dest md note (C3+)
track with ol dest note

int m::AlocateTrack(CSequence *pseq, int note)

{

for (int ¢ = 0; ¢ < nunTracks; c++)

{
if (Tracks[c].LastNote == note)
if (pseq !'= NULL)
{
byte *pdata = (byte *)pCB->Get Pl ayi ngRow( pseq, 2, c);
if (*pdata == NOTE_NO
return c;
}
}
}
int best = -1;
for (¢ = 0; ¢ < nunmlracks ; c++)
{
if (Tracks[c]. Voices[Tracks[c].FreeVoi ce”l]. State == CVoi ce: :inactive)
if (pseq !'= NULL)
{
byte *pdata = (byte *)pCB->CGet Pl ayi ngRow( pseq, 2, c);
if (*pdata == NOTE_NO
return c;
}
if (best == -1)
best = c;
}
}
if (best = -1)

return best;

/1 if we got here it means all voices are active
int oldt = -1;

/1 check high
for (c = 0; ¢ < nuniracks; c++)

{
if (Tracks[c].LastNote >= ((6 << 4) + 1)) /11 >= 6
int at = Tracks[c].Voi ces[ Tracks[c ]. FreeVoi ce*1]. Acti veTi ne;
if (at > oldt)
{
oldt = at;
best = c;
}
}
}
if (best = -1)
return best;
/'l check md
for (c = 0; ¢ < nuniracks; c++)
{
if (Tracks[c].LastNote >= ((3 << 4) + 1)) /Il >=C3
int at = Tracks[c]. Voi ces[ Tracks[ c]. FreeVoi ce™1]. Acti veTi ne;
if (at > oldt)
{
oldt = at;
best = c;
}
}
}
if (best I= -1)

return best;

/1 check | ow



for (c = 0; ¢ < nuniracks; c++)

{
int at = Tracks[c]. Voi ces[ Tracks[c]. FreeVoi ce”1]. ActiveTim e;
if (at > oldt)
{
oldt = at;
best = c;
}
}
assert(best !'= -1);
return best;
}
void mex::MdiControl Change(int const ctrl, int const channel, int const val ue)
/1 TADO check channel
if (ctrl = 64) /] 64 = sustain pedal
return;
if (value < 64)
{
CSequence *pseq;
int stateflags = pm ->pCB->Cet St at eFl ags();
if (stateflags & SF_PLAYING && stateflags & SF_RECORD NG
pseq = pm - >pCB- >Get Pl ayi ngSequence( pm - >Thi sMachi ne) ;
el se
pseq = NULL;
int notedelay = pm->pMasterlnfo->PosInTick * 24 / pm ->pMasterlnfo->Sanpl esPerTi ck;
pm - >Sust ai nPedal = fal se;
for (int ¢ =0; ¢ < pni ->nuntracks; c++)
{
if (pm ->Tracks[c].Note != NOTE_NO && pm ->Tracks[c]. Sust ai ned)
pm - >Tracks[ c] . Sust ai ned = fal se;
pm ->M di NoteOr f (¢, pseq, notedel ay);
}
}
}
el se
{
pm - >Sust ai nPedal = true;
}
}

void m::MdiNoteO'f(int ¢, CSequence *pseq, int notedel ay)
Tracks[c]. NoteO f ();
if (pseq !'= NULL)
{ byte *pdata = (byte *)pCB->Cet Pl ayi ngRow pseq, 2, c);
if (notedelay > 0)
{ if (pdata[0] != NOTE_NO
{ if (pdata[2] == 0x0d)
{ int ondelay = pdata[3] >> 1;
pdata[ 2] = OxOb;
pdata[ 3] = (ondelay << 4) | (notedelay >> 1);
el se

pdat a[ 2]

/1 ondel ay
pdata[ 3] =

=0
0x0b;
(notedelay >> 1);
el se

pdat a[ 0]

pdat a[ 2]
pdat a[ 3]

NOTE_CFF;
0x0d;
(byt e) not edel ay;



void m::

el se

pdat a[ 0] = NOTE_CFF;

M di Note(i nt const channel, int c onst value, int const velocity)

/1 TADO check channel

if (value / 12 > 9)

return;

byte n

(((value / 12) -1) << 4) | ((value %12) + 1);

CSequence *pseq;

int stateflags = pCB->Get Stat eFl ags();

if (stateflags & SF_PLAYING && statefl ags & SF_RECORD NG

el se

pseq = pCB->Cet Pl ayi ngSequence( Thi sMachi ne) ;

pseq = NULL;

int notedelay = pMasterlnfo ->PoslnTick * 24 / pMasterlnfo ->Sanpl esPerTi ck;

if (velocity > 0)

{

el se

int ¢c = AllocateTrack(pseq, n);
Tracks[c].Note = n;

Tracks[ c].Velocity = velocity;
Tracks[c]. NoteOn();

if (pseq !'= NULL)

{

byte *pdata = (byte *)pCB->CGet Pl ayi ngRow( pseq, 2, c);

pdata[0] = n;
pdata[ 1] = velocity;
if (notedelay > 0)
{
pdata[ 2] = 0xO0d;
pdat a[ 3] = (byte)not edel ay;
}

for (int ¢ = 0; c < nuniracks; c++)

{
if (Tracks[c].Note == n)
i f (SustainPedal)
Tracks[c] . Sustai ned = true;
el se
M di NoteOf f (¢, pseq, notedel ay);
br eak;
}
}



Date: Fri, 12 Jun 1998 20:12:27 +0300
From Oskari Tammelin <ot @ki.fi>
Subj ect: Re: wavetabl e

At 11:31 AM 6/11/98 -0500, you wrote:
>is it possible for a plug-in to access the sanples in the wavetabl e?

Yep, Jeskola Tracker wouldn't work otherwise (it's just like any other
machine). You can also wite to the wavetable if you want to wite a
nonreal ti me sanpl egenerator or sonething |ike that.

virtual Cnvel nfo const *GetWave(int const i);

virtual CnMvelevel const *GetWavelLevel (int const i, int const |evel);
virtual int Get FreeWave();

virtual bool AllocateWave(int const i, int const size, char const *nane);
virtual CMvelevel const *Get Near est \Wavelevel (int const i, int const note);

In tracker you just need to do this:

CQMavel nfo const *pWave = pCB - >CGet Wave( pst at e - >i ve) ;
CQMavelevel const *pLevel = pCB ->Cet Near est WAveLevel (pstate - >i Wave,
pstate->Note) ;

See the attached file for exanple of witing to wavetable. It's the MD
inporter code of the Tracker.

Cskari Tanmelin .o00o. oskari @wilight3d.com.oCo. http://www tw | ight3d.com

Date: Tue, 16 Jun 1998 03: 18: 37 +0300
From Oskari Tammelin <ot @ki.fi>
Subject: Re: inporting .IT file sanples

At 04:32 PM 6/14/98 -0500, you wrote:

>CQurrently it is nessy - you add the machine, and the nmi::Init() method pops
>open a file dialog to select the .IT file to load sanples from In the
>neant i e

>a mutex | ock error message box pops up.

You shoul dn't show any dialogs in Init().

>What woul d be the correct way to inplenent sonething like this which isn't
>really

>a generator or effect?

>l was thinking the context nenu of the nachine should have an "Inport..."
>command, just |ike the Tracker machi ne does. How do | do that, if possible?

Yep, just i nplement the Conmmand() nethod:

void m::Command(int const i)

{
switch(i)
case 0: Inporthbdul e(); break;
case 1: Anot her Conmand(); break;
}

}

And change last line of MacIinfo to "Inport Mddule... \nAnother comand"

Note that you nust lock the machines if you are changing sonething that the
player thread is using at the same tine. The easiest and safest way to do
is to use the MACH NE_LOCK nacro |ike this:

MACH NE_LOCK  // this constructs a C++ objec t

/1 do sonething..

} /1 <- unlock happens here



Cskari Tanmelin .o00o. oskari @wilight3d.com.oCo. http://wwmv twilight3d.com

Date: Wed, 17 Jun 1998 07:03: 05 +0100
From Oskari Tammelin <ot @ki.fi>
Subj ect: Re: sinple buzz tracker question

At 04:55 PM 6/16/98 +0200, you w ote:

>imtrying to code a sinple buzz tracker. for now it plays sanples nicely
>at their default rate. How do i calculate the playbac k rate according to
>the entered notes and resanple the sanples to this rate in the generator
>code ?? Are there sone build-in functions to do this ?

Rate = 2.0 » (N/ 12.0)

Wiere Nis the note relative to the root note. For exanple if root note is
C-4 then N=1 woul d be C#4 and N=-12 would be C-3.

dsplib provides a resanpler function, so you should use it (see resanple.h
for help). The resanpl er has separate inner loops for all special cases so
it's very efficient.

Cskari Tanmelin .o00o. oskari @twilight3d.com.oCo. http://wwmv twilight3d.com

Date: Fri, 26 Mar 1999 03: 36: 33 +0200
From Oskari Tammelin <ot @ki.fi>
Subj ect: Re: New nachine rel eased: JoyPlug 1

At 06:35 PM 3/25/99 -0600, you wrote:

>JoyPl ug 1 has been rel eased!

>JoyPlug 1 is a joystick-controlled | onwpass resonant filter with

>di stortion. |Instead of preprogramming in your filter data, just
>control it with the joystick, live. The source code is inclu ded as a
>slightly nore conplicated exanpl e of howto wite sonething in Buzz.
>The plugin works with Buzz 1.x and a Wn95 conpatabl e joystick (3

>axi s joystick preffered)

Sounds like a cool machine. | wish | had Wn95 and a joystick. :)
The docunentat i on was very nice too but there were sone wong information.
Here are sone corrections so that people don't get confused.

If there are functions that you don't need (like Setnumiracks and Tick in
your machine) you don't need to inplement themeither.

The range of the signal is -32768..32767 inclusive if you want full dynanc
range without lowering the naster volune. It's not limted to that however.
Machi nes can use nuch larger values if they need to but the user nust
manual Iy lower the anps to avoid c |ipping.

Those were both just minor things but this one is quite inportant: The
'nmode' paraneter in Wrk() tells you what you can do to the sanples for
ef fect machi nes, generators can ignore it.

WM READWRI TE i s the normal node.

WM READ neans you shoul d only read but not wite to the buffer. This
happens when machine is in <thru> node (set in seq editor).

WM WR TE is the opposite. it happens when nmachi ne has no input (in other
words when all input sanples are 0). Machines that generate output even

if there's no input should support this node. That includes reverbs, delays
and even filters.

WM NO O neans there's no input and you shouldn't wite to the buffer.

In all cases, you should run your machine nornally, but not read or wite
to the buffer depending on the node. If your machine's output doesn't
depend on past inputs you should "turn it off" to save cpu tinme when node
is WW.READ or WU NO O Reverbs and del ays shoul d turn thensel ves off after
they haven't had any input for a while (reverb/delay tine ).

Q herwi se the code was fine. Nce work. :)



Cskari Tanmelin .o00o. oskari @wilight3d.com.oCo. http://wwmv twilight3d.com

Date: Fri, 26 Mar 1999 16:55: 38 +0200
From GOskari Tammelin <ot @ki.fi>
Subj ect: Re: New nmachi ne rel eased: JoyPlug 1

At 09:31 AM 3/26/99 +0100, you w ote:

>\Why ?

>This is sonething |'ve never quite understood.

>lsn't it better to have the sane | oad on the conputer
>all the tinme, instead of |oad chan ging?

>| guess not =)

Wiy the hell would it better? Low CPU usage is always better. W are not
tal king about a gane |ike quake where constant FPS rate is usually nore
inportant. For exanple if part A of your song uses a nmachi ne connected to
reverbl and part B uses machi ne connected to reverb2 you think it would be
better to run both reverbs all the tinme? :)

There's anot her reason too. Wien a feedback delay line runs for too |ong
without input it starts to generate floating point exceptions (too snall
nunbers). This nmakes it run around five times slower.

[Yes, the interrupt is nmasked but it's still very slow anyone know the exact nunber of cycles wasted here?]

The machines are turned off when their output is so lowthat it can't be
heard so no-one can notice when it's turned off.

Cskari Tanmelin .o0o. oskari @wilight3d.com.oCo. http://wwmv twilight3d.com

Date: Fri, 09 Apr 1999 07:52:21 +0300
From Oskari Tammelin <ot @ ki.fi>
Subj ect: Re: resanpling with dsplib

>At 03:37 AM 6/19/98 -0500, you wote:

> ' m havi ng sone trouble figuring out howto use the resanpler in dsplib.

>

> f you want to resanple sone data to a given Rate, what do you set Steplnt
>and StepFrac to?

>(or what do you pass to SetStep()?)

>

>Also, what is the difference between the two step nodes?

I was going thru old buzz -dev mails and found this.. Maybe | shoul d have
replied it earlier. :)
Anyway:

Step is the value to add to the sanple read pointer for each sanple. So
Step=2 woul d play the sanple at doubl e speed and Step=2"(1/12) would pl ay
C#3 if the sanple is sanpled at C3.

RSS_ONE neans the resanpl er assunmes Step=1 (happens often with percussive
sanpl es) and doesn't do any resanpling which is o f course much faster.

RSS_CONSTANT neans Step can be anything but stays constant. The resanpl er
doesn't support pitch sliding so there's no RSS | NTERPOLATE node.

SetStep is just a helper function so you don't have to set Steplnt and
StepFrac nmanually. You can use it or not.

Cskari Tanmelin .o0o. oskari @wilight3d.com.oCo. http://wmvtwilight3d.com




Adding skins to your machines is quite easy. Just add these resources to your machine dll:

Resource typename description

Bitmap "skin" bitmap for the machine, size must be 100x50

Bitmap "skinled" "led on" patch bitmap (if not given, default led is used)

"position” "skinledpos" x and y coordinates inside skin bitmap for the led on bitmap (two bytes)
"color"” "textcolor" machine name text color (3 bytes, RGB) (optional, defaults to black)
notes:

-quotes (") are important in the above names!
-The panning bar goes from 2,38 to 97,47 inclusive. Make sure your skin design accounts for this
-font is between y=20 and y=30

Some advices:

- use 256 color bitmaps to save memory

- led can be redrawn quite often so keep it small

- if you want all your machines to use same bitmap, do not include same bitmap in each dll.
instead create another dil and add fo llowing resource to your machine dlls:

Resource typename description

"asciiz""skinref" name of skin dll (for example "Geonik's Skin.dlIl")

this dll should be installed to Buzz \Gear\Skins dir.



Some Hints for BUZZ machine writing (version 0.3)

by vil
Contents General:
I ntroduction/Purpose Own Dialogs
DirectX usage
Generators: Maintaining version compatibility
Generator note pitches the Save/Init functions
Alternate tunings Positions
MIDI playability Stop->Start?
Event mechanism
Effects Accessing wave data on startup

Several separate inputs

Credits
Contacting the author

I ntr oduction/Pur pose

I've just started writing some machines for BUZZ, the first and only published being vMidiOut and vGraphity. In the BUZZ
mailing list there are often questions regarding the machine programming and maybe the desire to have some kind of tutor. I'm
not that expert (yet?) and don't want to or can cover every detail of programming the machines, especially I'm not experienced
with DSP stuff and haven't written an effect machine yet nor used the dsplib of BUZZ. But I've found some things that aren't in
the supplied sources or don't come into sight easily, which | think are worth to be summed up here (some of them are pure
assumptions, marked with an "?"):

Starting the thing seems quite easy, just go as Jeskola explains and use the supplied sources as a start. Visual C++ 6.0 seemsto
work o.k., but the resulting machine DLL's have double the size than compiled with VC 5, so I'm mostly staying with the older
version for the releases (any settings to cure this?).

Generators.

Generator note pitches: You need to know the note format of BUZZ. They are stored as bytes with the higher 4 bits as octave
and the lower 4 hit the note value. The notes are from 1 for C to 0xOc (12) for B (or H in german), the octaves range from 0 to 9.
So the least possible note is 1 for C-0, than it goes 2 for C#O0,... 9 for G#0,0x0a for A-0, 0x0b for A#0 (german B), 0xOc for B-0,
jumpsto 0x11 for C-1 and so on. The formula for a continuous note range from 0 to 96 is

Note = (tv.note>>4)*12+(tv. not e&0x0f) -1;

if tv.note is the name for your BUZZ track note. Special values are O for no note and Oxff for a note off command.
The resulting note may be shifted by octaves (multiples of 12) to get the correct MIDI note, the corresponding frequencies would
be

freq = base_freq* pow 2.0, Note/12.0);
with abase freq=16.3516 Hz for C-0 (-> A-4 = 440 Hz).

Alternate tunings: A bit more complicated are alternate tunings. For vMidiOut | implemented them via pitchwheel commands
(which may sound very bad and only allows monophone MIDI channels), but I've also found an archive with over 1000 scales,
which could be used as standard format for any machines experimenting with this topic. The basic ideaisto fill afloat array of all
127 possible MIDI notes (or for BUZZ some less) with the according frequencies. The scale file contains comment lines (starting
with an "), the scale name, the number of steps sfor awhole scale (for the standard chromatic scale or many othersthisis 12) and
following the intervall between the single steps and the base note of the scale either in cents (100 centsis 1 half tone step) or as
ratio (an octave is 2/1). To fill the frequency array you need additionally a root frequency fO to start the scale with and associate a
MIDI note mO with this frequency. Now just set all frequencies with an index less or equal to mO to fO, and calculate the next s
frequencies from the file. Repeat the last step until you reach the end of your array. Easy, isn't it?




MIDI playability: While | found no way to add a MIDI record option to a generator, the (at least monophonic) playing of a
generator via MIDI should be very easy to implement. Y ou have just to add the mi::MidiMote(int const channel, int const value,
int const velocity) to your code, where value is the midinote this time (no trandation necessary) and velocity the "volume" in the
range from O (for note off) to Ox7f (127), and do in the function just the same stuff you would do in the mi::Tick() option, when a
track note arrives. The main problem is to switch this feature on and off and assign atrack to listen to. For a new machine you
could easily add an attribute, but for existing ones with compatibility in mind, you should add an extra dialog for this.

Effects:

Sever al separate inputsfor an effect machine: BUZZ 2 shall bring the possibility of using several inputs for one effect
without simply mixing them together first. Thisis needed for areal vocoder (not using the wavetable samples) or similar
machines. But we don't have to wait for BUZZ 2 to achieve this and we also don't have to restrict to alimited bandwidth
asin Y nzn's Multiplexer/Demultiplexer (which nonethelessis a nice ideato solve this basic task completely according to
the BUZZ 1 machine interface; and it gave me the idea to avoid the interface for this one):

All machines of the same kind can share global data of the machine dil. So it would be easy to have several ringbuffers
(several -> to alow more than one pair of inputs) of let's say 1k samples. Every machine now has a parameter, telling
which buffer to use, and another, if it shall write to the buffer. A second machine can now use it's own input and the
input from any of the ringbuffers (even from more than one) to do what it wants...

For something like a vocoder this would look like:

(output is set to zero,but also written into ringbuffer N)
input 1 ------- PIRY0 (0070 < g I — |

input 2 vocoder 2--------- > output
(has accessto input 2 and ringbuffer N)

General:

Own dialogs: For communication with the machine (input) you have the attributes, the global and track parameters, the Init/Save
functions and the machine menu (with the command function). As output the supplied MessageBox() just isn't enough, as aren't
the menus in case you want to switch some more parameters. So it's very soon you want to add a DialogBox, but to access
resourcesin the DLL you have to add something like

HI NSTANCE dlI | I nst ance;
mo*p_ni;

BOOL WNAPI Dl | Mai n( HANDLE hMbdul e,
DWORD f dwr eason, LPVA D | pReserved )
{

swi t ch(fdw eason) {

case DLL_PROCESS_ATTACH

/1 The DLL is being mapped into process's address space

/1 Do any required initialization on a per application basis, return FALSE if failed
dl | I nst ance=( H NSTANCE) hMbdul €;

br eak;

case DLL_THREAD ATTACH

/1 Athread is created. Do any required initialization on a per thread basis
br eak;

case DLL_THREAD DETACH:

/1 Thread exits with cleanup

br eak;

case DLL_PROCESS_DETACH

/1 The DLL unnapped from process's address space. Do necessary cl eanup

br eak;

}
return TRUE;
}

SO you can create your dialog with

p_m =this;
Di al ogBox(dl | I nstance, MAKEI NTRESOURCE(| DD DI ALOGL), NULL, ConfigDi al og);



in the Command() function and access your data in your ConfigDialog() message handler with the p_mi function.To find the
BUZZ main window | used the EnumWindows() function, looking for a"- Buzz - " in the title.

Using DirectX: To use any components of DirectX (as
vGraphity for instance uses DDraw) you usually need to
give awindow handle for initializing. If BUZZ itself already
uses DirectX because of the DirectSound driver, you are
forced to use the handle of the main BUZZ window (see last
point), or the initialization will fail. With vGraphity for
instance this causes some inconsistencies with the
associated window being BUZZ but the really targeted
window being that of vGraphity...

Compatible machine versions: To allow future versions of
your machines to be compatible with older, there are some
things to concern just from the beginning. Of course the
global and track data size must not change anymore, also the
default values if possible (but changing them doesn't cause
BUZZ crashes). It is possible to add attributes later to a
machine without, but once the machine has some of them,
they can't be changed anymore (really?), so best you
generally add some more for future use.

Another thing is to implement things and data sizes a bit
generous, even if thisincreases the pattern and song size. A
good idea may be a"method" attribute (asin vMidiOut) or a
similar byte/integer in the patterns (as in Geonik's Omega).
This allows you to redesign your machine a lot, without
losing compatibility. But always keep in mind, that you also
just can give your machine a new name.

Save/lnit: If you begin to use the Save and Init functions,
you should establish your own mechanism to deal with all
data sizes (of current, former and maybe even future
versions), especialy check for an input pointer of zero, to
allow loading of older songs without data at all. | aways
read and write the data size first, followed by some kind of
version indication for the machine a song was written with.
Thisway it would be even possible to say: "Hey, you should
use at least version xxx of this machine, to play this song
correctly.”

Positions: Unfortunately the machine interface doesn't give
you any access to song positions (yet?). The
GetPlayPosition() and GetWritePosition() commands just
start if you press the "Play” button the first time after
loading a song and won't never stop again (with the pause
button). Both count samples and wrap around at 0x800000.
The write position always is a bit ahead, so | guessit's
something like the actual position of data written to the
wave driver, while the play position tells you, what you're
listening to. For the DirectSound and the silent driver they
seem to run smoother (or even continuous?) with a constant
difference (depending on driver settings, especially latency),

while with the standard wave driver they increase in larger
steps and also the difference varies (why this?).

Stop->Start? If there's a Stop() function, shouldn't there be
asimilar start function, too? | guess yes, but there's realy
none implemented yet and also nothing to replace this
missing one: the above position functions run through and
so do the Tick() and Work() functions. But I've heard about
the possibility of hooking the BUZZ play button ;)

Event mechanism: BUZZ has a built-in event mechanism
(based on a 5ms timer?), which should avoid an own timer
for any machine, but sometimes it seemsto be left behind in
favour of the wave output (especially on NT?). The standard
usage would be to call ScheduleEvent(GetWritePos(),data)
in the Tick() function and implement the Event(data)
method. This would give you an event triggered when the
play position reaches the data processed in the above Tick()-
call. There seems to be alimit on the number of events
waiting (at least | had some crashes with many of them), so
I reduced them to one per Tick() in vMidiOut. Y ou also
must not call ScheduleEvent() inthe very first Tick() (where
the last active machine parameters, which always get saved
with the song, are written back to the machine). | guess
there's also a problem with waiting events when closing the
machine (calling the destructor), or at least with accessing
the machine data when processing them.

Accessing wave data on song startup: My vGraphity
concept of storing machine data in the wavetable section has
one disadvantage: on startup (for instance for autoshowing
an image) the machines are loaded and initialized before the
waves are loaded. The easy solution: I've used a 2sec timer
to delay loading anything from the waves. This may cause
difficulties with machines in the song which need alonger
initialization time for themselves or if the listener is very
quick with pressing the play button...

Credits:

Found out some things myself, but others not:

Thanksto Jeskola for the help, especially concerning the
event mechanism (and of course for the source of all this
pleasure -and sometimes trouble- BUZZ).

And to Hagen: hooking the play button isjust atoo fine
ideato let it be unmentioned... I'm still thinking about OCR
for the song position ;)

contact me or mail contributionsto: ( viI) or look at my
Homepage
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Introduction

One of the strengths of Buzz isthat it is possible for any
programmer (assuming access to Visual C++) to extend it
by adding new effects and generators. Unfortunately, the
documentation is currently lacking in some areas. Rather
than complaining, it seemed sensible to make some
documentation up myself - after al, I'd rather have more
updates to Buzz than have the developers waste their time
on perfect documentation.

Thistutoria is not complete. If you know how something is
donethat is not currently in this tutorial (or if you think
something iswrong, or badly explained), please email me at
steve@lurking.demon.co.uk.

Setting up the project

Lock
Unlock
GetWritePos
GetPlayPos
GetAuxBuffer
ClearAuxBuffer
GetFreeWave
AllocateWave
ScheduleEvent
MidiOut
GetOscillatorTable
Envelopes
GetEnvSize
GetEnvPoint
GetNearestWavel evel
Pattern Editing
SetNumberOfTracks
CreatePattern
GetPattern
GetPatternName
RenamePattern
DeletePattern
GetPatternData
SetPatternData
Sequence Editing
Creat uence
DeleteSequence
GetSeguenceData
SetSequenceData

Thistutorial assumes a working knowledge of C++,
including classes and virtual functions.

Tutorial

Programming a Buzz machine is not a particularly complex
programming task. My largest Buzz machine so far has 718
text lines, and around 250 lines of that is straightforward but
repetitive code to generate waveforms efficiently.

Most of the code is very similar for any Buzz machine, and
so thefirst step in a project isto copy the source to one of
the example Buzz machines. Using this as a template will
save alot of typing.

The basic structure of a Buzz machine does take some
getting used to, but alittle work should pay off.

Buzz machines can only be developed (as far as| know) using Microsoft Visual C++ v5.0 onwards. | have tried using Borland

C++ v5.02, but could not find options that worked.



Thisisn't necessarily all that bad. Although | generally prefer Borland C++, Visual C++ does produce cleaner and smaller DLLs.
Asabuzz machineisaDLL, thisis a significant consideration.

To set up asuitable project in Visual C++ 5.0...

Create a new 'Win32 Dynamic-Link Library' project.
Select Project/Settings, and enter the following options...
C/C++ Tab, Category="Code Generation’
Processor: Pentium
Use run-time library: Multithreaded DLL
Calling convention: __fastcall
Struct member allignment: 4 bytes
Link Tab, Category="Input’
Object/library modules: Add 'dsplib.lib'
Additional library path: *..\dsplib'
Select Build/Set Active Configuration, and choose the release configuration
Select Project/Settings, and enter the following options...
C/C++ Tab, Category="Code Generation’
Processor: Pentium
Use run-time library: Multithreaded DLL
Calling convention: __fastcall
Struct member allignment: 4 bytes
C/C++ Tab, Category="Optimizations
Optimizations: Maximize speed
Inline function expansion: Any suitable
Link Tab, Category="Input’
Object/library modules: Add 'dsplib.lib'
Additional library path: *..\dsplib'

= O QO =& B EODNW®SEE EQO =& B B ®BEQO NP

Optimisations should be set up for speed rather than size, because Buzz is areal time system which makes considerable demands
on many systems (My Pentium 166mmx cannot cope with some buzz tunes, so | suppose its time to upgrade again). Even those
with high end Pentium 11 systems can probably achieve more if the code is well optimised. Besides which, Buzz machines tend to
be so small that optimising for size is pointless.

Setting up a basic machine info structure
The main definition of a Buzz machine should be similar to the following example...

CMachi nel nfo const Maclnfo =

Ml GENERATOR, /Il Type

M _VERSI ON, /1 Version

0, /1 Flags

1, /1l m nTracks

MAX_ TRACKS, /1 maxTracks

6, /1l nund obal Par anet ers
2, /1 nunlrackPar anet ers
pPar anet ers, /1 Paraneters

0, I/ numAttributes

NULL, [/ Attributes

#i f def _DEBUG
"Soft Tone 2 (Debug build)", // Nane

#el se
"Soft Tone 2",

#endi f
"Softy2_", /1 Short Nane
"Steve Horne", /] Aut hor
"Optionl\nOption2" /1 Commands

b



The fieldsin this structure are set up as follows...

Type
This field defines whether the machine is an effect or a generator. Use one of the following symbols...

MT_GENERATOR
MT_EFFECT

The MT_MASTER symbol is also available, but it is not clear how or why it should be used.

Version

This should always be set using MI_VERSION. It allows future Buzz versions to identify and work with machines that were
developed for older versions. In Buzz v1.04, MI_VERSION is set to 12, so it looks like quite a few variants already exist.
Flags

Thisfield is normally set to zero, but can use any or all of the following flags (combine flags using the bitwise OR operator)...
MIF_MONO_TO_STEREO

Indicates that the machine converts a mono input to a stereo output. Probably only used for effects.

MIF_PLAYS WAVES

Indicates that the machine plays waves from the wave table. Probably only used for generators.

minTracks

The minimum number of tracks to allow in the pattern editing screen. Seems to be always zero for effects, and always one for
generators.

maxTracks

The maximum number of tracks to allow in the pattern editing screen. Seems to be always zero for effects.

For generators, the maximum setting should be based on the speed of your code - the faster it is, the more tracks it can cope with
inreal time. It should certainly allow at least four or five tracks, so that decent chords can be played.

numGlobal Parameters

The number of global parameters which can be secified for the machine in the pattern editing screen. Refer to the section on
Setting up parameters for more details.

numTrackParameters

The number of track parameters which can be secified for the machine in the pattern editing screen. Refer to the section on
Setting up parameters for more details.

Parameters

Points to an array of parameter definitions. Refer to the section on Setting up parameters for more details.

numAttributes

The number of attributes which can be secified for the machine by right-clicking and selecting ‘Attributes’ in the context menu.
Refer to the section on Setting up attributes for more details.

Attributes

Points to an array of attribute definitions. Refer to the section on Setting up attributes for more details.

Name

The long name for the machine (displayed in the tree view when adding a new machine to a Buzz module). It is normal to use the
C preprocessor to choose a different name for the debug version.

ShortName

The short name for the machine, which is the default name given to an instance of the machine when it is added to a Buzz
module.

Author

Y our route to fame and fortune.

Commands

Thisfield specifies a number of options to add to the right-click context menu for the machine. The menu options are stored in a
single string, with \n' separating the available options.

When one of these options s selected, the Command method of CMachinelnterface is called.

The most common use for thisisto alow customised editing of the machines settings. It is therefore a prefered alternative to
using attributes. Other uses include About boxes and links to authors web sites - though these are probably better handled using
the HTML help file.

Setting up parameters



Parameters are the settings which are defined using the pattern editor in Buzz - the ones that can vary while a Buzz song is
playing.

Global parameters are those on the left of the pattern screen, which only occur once. Track parameters are on the right of the
pattern screen, repeated for each track in the pattern.

Both types of parameter are defined using a structure similar to the following examples...

CWMachi nePar anmet er const paraWorm =

{
pt _byte, [l Type
"Wavef orni, /1 Nanme
" Shape of waveforni, /1 Description
1, /'l M nVal ue
7, !/l MaxVal ue
0, /1 NoVal ue
MPF_STATE, /1 Fl ags
1 /1 Def Val ue
s
CWMachi nePar amet er const paraNote =
{
pt _note, [l Type
"Not e", /1l Name
" Not e", /1 Description
NOTE_M N, /1 M nVal ue
NOTE_OFF, /1 MaxVal ue
NOTE_NQ, /1 NoVal ue
0, /1 Flags
0 /1 Def Val ue
s

Thefields are used as follows...

Type

This defines the range of values for the parameter. The possibilities are...
pt_switch

A single hex digit in the pattern editor, which can be set to '0" or '1".

pt_byte

Two hex digits in the pattern editor, with the maximum range '00' to 'FF.
pt_word

Four hex digitsin the pattern editor, with the maximum range '0000' to 'FFFF'.
pt_note

A note in the pattern editor, e.g. 'C#3".

With note parameters, fields other than the name and description are never changed from the example above.
Name

The name of the parameter.

Description

The description that is displayed in the status bar when the parameter is edited.
MinValue

The minimum value for the parameter.

MaxVaue

The maximum value for the parameter.

NoValue

A value that indicates an unchanged state. This must be outside of the range MinValue to MaxValue. It only appliesif the
MPF_STATE flag is used.

A special value must be designed as a no change value because the tick method recieves a complete set of parameters on each call
- not just the ones that have changed.



Hags
The following flags can be ORed together using the bitwise OR operator...

MPF_WAVE
els

M I5F_STATE Indicates that the parameter is persistent - the value is remembered until it is explicitly ch anged. If thisflag is used,
the NoVaue field must specify a value which indicates no change.

| presume that parameters which don't use MPF_STATE must either act in a one -shot way, or revert immediately to their default
valueif not set. The usual case, however, isto set the MPF_STATE flag.

MPF_TICK_ON_EDIT
v

DefValue
This specifies the default value of the parameter, which normally only applies when the machine is first added to a Buzz module.
It isimportant to ensure that thisis consistent with your machine, as Buzz will not necessarily send this value back in a Tick call.

An array of pointers to the parameter structures is also required, similar to the following...

CWMachi nePar anmet er const *pParameters[] =

{

/1 gl obal parameters

&par aWFor m

&par aAt t ack,
&par aDecay,

&par aEf f ect Low,
&par aEf f ect Hi gh,
&par aDept h,

/1 track paraneters

&par aNot e,

&par aVol ume
1
The machineinfo structure pointsto this array, which in turn references all parameters. The parameters are in the same order that
they will appear in the pattern editor screen.

Finally, classes similar to the following should be set up...
#pragma pack(1)

class gvals // d obal paraneter val ues

{
public:
byte wform
word attack;
word decay;
word effect | ow,
word ef fect _high;
byt e depth;
1
class tvals // Track paranmeter val ues
{
public:
byte not e;
byte vol une;
1

#pragma pack()
These classes are not required, but make the decoding of the parameters much easier.



The Command method

This method is called when one of the context menu options for your machine is selected. A parameter value of zero indicates the
first menu option.

The context menu options ar e specified in the machineinfo structure.

General advice for working with digital signals

Calculating Note Frequencies

The following calculations are useful for converting note numbers to frequencies...

Convert to Hertz
int | _Note = ((tv.note >> 4) * 12) + (tv.note & OxOf) - 70;

Freq = (440.0 * pow (2.0, ((float) | _Note) / 12.0)) / pm ->pMasterlnfo->Sanpl esPer Sec;
Convert to Cycles per Sample
int | _Note = ((tv.note >> 4) * 12) + (tv.note & Ox0f) - 70;

Freq = (440.0 * pow (2.0, ((float) | _Note) / 12.0)) / pm ->pMasterlnfo->Sanpl esPer Sec;
They are based on the common definition of middle A as 440 Hz.

Speed Optimizations

Rather the perform the complete calculation for a partic ular sample before moving on to the next, it is often better to
perform a simple step in the calculation for all samples, buffering the results at each step.

This takes best advantage of the processors instruction cache, and also creates an opportunity to use DSP-libraries which take
advantage of MM X and Pentium-I11 extended DSP-like instruction sets.

Look for opportunities to precalculate values, and therefore move processing from the frequently called Generate
method to the less frequently called Tick, Command and Init methods.

If aparticular calculation changes very dowly, don't calculate for every sample. Calculate every other sample (or
however few you can get away with) to reduce the processor load.
Alternatively, use a simple interpolation to a void calculating a complex function on every step.
Be careful with calculations that can produce rapid variations, however.

When values become very small, disable the processing - calculations on very small values cause exceptions that
drastically reduce performance.

Avoid calling the math.h functions in inner loops.
The CMICallbacks services

M essageBox

Displays a message box, similar to the windows standard version. My guessis that using the standard windows message box at
the wrong time could freeze buzz until it was closed, and as message boxes are so useful for debugging a safe version was
considered useful. But thats just a guess.

GetAuxBuffer

This function returns the address of an auxiliary buffer, which can be used for intermediate processing d uring the
CMachinel nterface::Work function. The address returned is always the same, and is shared by all machines, so the contents must
be assumed to be garbage at the start of the Work function.



A lot of machines will not need an auxiliary buffer, and e ven some quite complex machines will only need the one buffer supplied
above. However, if more buffers are needed, they should be big enough to contain MAX_BUFFER_LENGTH samples.

Clear AuxBuffer

This function clears the buffer referenced by GetAuxBuffer to all zeros.



adpFilter.cpp

<stdio. h>

<string. h>

<stdlib. h>

<assert. h>

<mat h. h>

"..l../Machinel nterface. h"

i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude

#defi ne MAX_TAPS
#define FI LTER_SECTI ONS

typedef struct
unsigned int |ength;
float *history;
doubl e *coef;

} FILTER

typedef struct

doubl e a0, al, a2;
doubl e b0, bl, b2;
} Bl QUAD;

Bl QUAD Pr ot oCoef [ FI LTER_SECTI ONS] ;

/* 2 filter sections for 24 db/oct filter

/* size of filter */
/* pointer to history in filter */
/* pointer to coefficients of f ilter */

/* nunerator coefficients */
/* denom nator coefficients */

/* Filter prototype coefficients,

1 for each filter section */
voi d prewar p(
doubl e *a0, double *al, double *a2,
doubl e fc, double fs)
{
doubl e wp, pi;
pi = (4.0 * atan(1.0));
wp = (2.0 * fs * tan(pi * fc / fs));
*a2 = (*a2) [ (wp * wp);
*al = (*al) / wp;
}
voi d bilinear(
doubl e a0, double al, double a2, /* nunmerator coefficients */
doubl e b0, double bl, double b2, /* denomi nator coefficients */
doubl e *k, /* overall gain factor */
doubl e fs, /* sanpling rate */
doubl e *coef /* pointer to 4 iir coefficients */
)
{
doubl e ad, bd;
ad = (4. * a2 * fs * fs + 2. * al * fs + a0);
bd = (4. * b2 * fs * fs + 2. * bl* fs + b0);
*k *= ad/ bd;
*coef++ = ((2. * bO - 8. * b2 * fs * fs) / bd); /* betal */
*coef++ = ((4. * b2 * fs * fs - 2. * bl * fs + b0) / bd); /* beta2 */
*coef++ = ((2. * a0 - 8. * a2 * fs * fs) / ad); /* al phal */
*coef = ((4. * a2 * fs * fs - 2. * al * fs + a0) / ad); /* al pha2 */
}

voi d szxforn(
doubl e *a0, double *al, double *a2,

doubl e *b0, double *bl, double *b2,
doubl e fc,
doubl e fs,
doubl e *k,
doubl e *coef)
{
prewarp(a0, al, a2, fc, fs);
prewar p(b0, bl, b2, fc, fs);
bilinear(*a0, *al, *a2, *boO,
}

CMachi nePar amet er const par aCut of f

{

pt _word,
"Cutoff",
"CQutoff in Hz",
1,
22050,
65535,
MPF_STATE,
5000

i

CMachi nePar anet er

const paraResonance

pt _word,
" Resonance",
"Resonance in units",
10,
10000,
65535,
MPF_STATE,
10
i

CMachi nePar amet er const *pPar anet er s[ ]

&par aCut of f,
&par aResonance,

i
#pragnma pack(1)

/* nunerator coefficients */
/* denom nator coefficients */
/* Filter cutoff frequency */
/* sanpling rate */
/* overall gain factor */
/* pointer to 4 iir coefficients */

*b2, k, fs, coef);

Il type

11
11

description
M nVal ue
MaxVal ue
NoVal ue

Fl ags

11
11

Il type
11
11
11
11
11

description
M nVal ue
MaxVal ue
NoVal ue

Fl ags

*/



class gval s

{
public:
word cutoff;
wor d resonance;
i
#pragma pack()
Cwvachi nel nfo const Maclnfo =
{
MI_EFFECT, /Il type
M _VERSI ON,
0, Il flags
0, /1 mn tracks
0, /1 max tracks
2, /1 nund obal Par aneters
0, /1 numlrackPar anet ers
pParaneters,
0,
NULL,
#i f def _DEBUG
"asedev a4pFilter01 (Debug build)", /'l nane
#el se
"asedev adpFilter01",
#endi f
"adpFilter", /1 short nane
"ase devel oprment ", /1 aut hor
NULL
i
class m : public CMachinelnterface
public:
m();
virtual ~m();
virtual void Init(CvachineDatal nput * const pi);
virtual void Tick();
virtual bool Wrk(float *psanples, int numsanples, int const node);
virtual char const *DescribeVal ue(int const param int const value);
private:
float iir_filter(float input);
private:
FI LTER iir;
float Cutof f;
float Resonance;
private:
gval s gval;
i
DLL_EXPCRTS
m::m()
{
AttrVals = NULL;
d obal Val s = &gval ;
TrackVal s = NULL;
}
m::~m()
del ete[] iir.coef;
delete[] iir.history;
}

char const *m::DescribeVal ue(int const param int const val ue)

static char txt[16];

swi t ch( param
{

case 0:
sprintf(txt, "%O0fHz", (float)(value));
br eak;
case 1:
sprintf(txt, "%1f", (float)(value / 10.0));
br eak;
defaul t:
return NULL;
}
return txt;

}

void m::Init(CMvachi neDatal nput * const pi)

{
/* Secti

Pr ot oCoef [ 0] . a0
Prot oCoef [ 0] . al
Pr ot oCoef [ 0] . a2
Pr ot oCoef [ 0] . bO
Prot oCoef [ 0] . b1
Pr ot 0oCoef [ 0] . b2

on 1 */

e

5367;

PoroQr

o~No

/* Section 2 */

Prot oCoef[1].a0 =

=
<



}

ProtoCoef[1].al = 0;

ProtoCoef[1].a2 = 0;

Prot oCoef[1].b0 = 1.0;

Prot oCoef [ 1] . b1 = 1.847759;

ProtoCoef[1].b2 = 1.0;

iir.length = FI LTER _SECTI ONS; /* Nunber of filter sections */

/lallocate nenory

iir.coef = (double *) calloc(4 * iir.length + 1, sizeof(double));
iir.history = (float *) calloc(2*iir.length,sizeof(float));

Resonance = 1.0f; /* preset Resonance */
Cutof f = 5000; /* preset Filter cutoff (Hz) */

void m::Tick()

ok ok kK k% E E E ok b bk ok ok ok K % %

doubl e *coef ;

unsi gned nlnd;

doubl e a0, al, a2, b0, bl, b2, k;
bool doit;

doit = fal se;
if (gval.cutoff != paraCutoff.NoVal ue)

Cutoff = (float)(gval.cutoff);
doit = true;

if (gval.resonance != paraResonance. NoVal ue)

Resonance = (float)((gval.resonance) / 10.0);
doit = true;

}
if (doit=true)
k = 1.0;
coef =iir.coef + 1;
for (nind = 0; nind <iir.length; nlnd++)
{
a0 Pr ot oCoef [ nl nd] . a0;
al Pr ot oCoef [ nl nd] . a1;

b0 Pr ot oCoef [ nl nd] . bO;

bl Prot oCoef [nl nd]. bl / Resonance;
b2 = ProtoCoef[nlnd].b2;

szxform &0, &al, &a2, &b0, &1, &b2,
coef += 4;

a2 = ProtoCoef[nlnd].a2;

}
iir.coef[0] = k;

iir_filter - PerformlIIR filtering sanple by sanple on floats

I npl ements cascaded direct formlIl second order sections.
Requires FILTER structure for history and coefficients.
The length in the filter structure specifies the nunber of sections.
The size of the history array is 2*iir ->length.

The size of the coefficient array is 4 *iir->ength + 1 because
the first coefficient is the overall scale factor for the filter.
Returns one output sanple for each input sanple.
array if not previously allocated.

float iir_filter(float input,FILTER *iir)
float input new float input sanple
FILTER *iir pointer to FILTER structure

Returns float value giving the current output.

Al location errors cause an error nessage and a call to exit.

Cutof f, pMasterln fo->SanplesPerSec, &k, coef);

Al ocates history

/lfloat ii
float m::

r_filter(float input, FILTER *iir)
iir_filter(float input)

unsigned int i;
float *histl_ptr,*hist2 ptr;

doubl e *coef _ptr;

float output, new_ hist, historyl, history2;

coef _ptr =iir.coef; /* coefficient pointer */
histl ptr =iir.history; /* first history */
hist2_ptr = histl_ptr + 1; /* next history */

output =(float) (input * (*coef_ptr++));

for (i =0 ; i <iir.length; i+ +)
{
historyl = *histl_ptr;
history2 = *hist2_ptr;
output = (float) (output - historyl * (*coef_ptr++));
new hist = (float) (output - history2 * (*coef_ptr++));

output = ( float) (new hist + historyl * (*coef_ptr++));

/* poles */

/* history val ues */



output = (float) (output + history2 * (*coef_ptr++)); /* zeros */

*hist2_ptr++ = *histl_ptr;
*histl_ptr++ = new_hist;
hist1_ptr++;

hi st2_ptr++;

}

return(output);

bool m::Wrk(float *psanples, int nunsanples, int const node)

{
if (node == WWWRI TE || node == WM.NO O
return fal se;

if (node == W _READ)
return true;

do

{
*psanples = iir_filter(*psanples);
psanpl es++;

} while(--nunsanpl es);

return true;



AMSrcd d- 2nd. cpp

/1 Anplitude Mdul ator SourceCode.

/1 1t shows how to denultiplex two nultiplexed signals
/1 and then performan Anplitude Mdul ation.

/1 Any part of this code can be used freely.

/1 1f any good programer finds a ny big mistake in

/1 this code please tell it tonme. 1'dlike

Il to fix it.

/1 The interesting part is only the m::work() function.

11 Ynzn

#include "mal l oc. h"

#i ncl ude "Machi nel nterface. h"
#include ".. \dsplib\dsplib.h"

CMvachi nePar anet er const paraMdCQutOFf =
{
pt _word,
"MdCut O f ",
"Modul ator Filter QutOorif",
100,
11025,
0,
MPF_STATE,
11025
B

CMvachi nePar anet er const par aResonance =
{

pt _byte,

" Resonance",

"Filter Resonance",

0,

128,

255,
MPF_STATE,
64

IE

CMachi nePar amet er const *pParaneters[] =

&par aMbdCut O f ,
&par aResonance,

i
#pragnma pack(1)
class gvals

{

public:
wor d nodcut of f;
byt e resonance;

i
#pragma pack()

Cwvachi nel nfo const Maclnfo =
{

MI_EFFECT, [/ type

M _VERSIQN, // version
Il flags
, /1l mntracks
, /1l maxtracks
, Il gl obal parans
, Il trackparans
pParaneters, // paranist
0, // attributes
NULL, // attribute list
"DeMux + Anplitude Mdul ation", // nane of the machine
"DeMux+AM', // short nane
"Ynzn", // | amthe creator
NULL // cndl ist

onvo oo

e

/11 always get lost with Cvachinelnfo nenbers. | have to
/1 put those comments. Sorry.

class m:public Cwvachinelnterface

{
public:
mi();
virtual ~m();
virtual void Init(CvachineDatal nput *const pi);
virtual void Tick();
virtual bool Wrk(float *psanples, int nunsanples, int const node);
private:
gval s gval ;
CBWAt ate ModFil t;
CBW&t at e ModRes;
float Mvdcutoff;
fl oat Resonance;
i
DLL_EXPORTS
m::im()
{

d obal Val s = &gval ;
AttrVals = NULL;
TrackVal s = NULL;



}
m::~m()
{
}
void m::Init(CMvachi neDatal nput * const pi)
{
DSP_BW Reset (ModFi I t);
Modcut of f =11025;
Resonance=64;
}
void m::Tick()
if (gval.nodcutoff != paraMbdCut O f. NoVal ue)
{

Mbdcut of f =gval . nodcut of f;
DSP_BW. I ni t Lowpass(MdFilt, Mdcutoff);

}
if (gval.resonance != paraResonance. NoVal ue)
Resonance=gval . r esonance;
DSP_BW | ni t Bandpass(MdRes, Mdcutoff, 4);
}

}
bool m::Wrk(float *psanples, int nunsanples, int const node)
if (node==WM READVRI TE)
float *aux=(float *)malloc(nunmsanp |es);
DSP_Copy( psanpl es, aux, nunsanpl es) ;
DSP_BW Wor k( ModFi | t, psanpl es, nunsanpl es, node);
DSP_BW Wr k( ModRes, aux, nunsanpl es, node);
do{
*psanpl es+=*aux;
aux++;
psanpl es++;

}whi | e( - - nunmsanpl es) ;

return true;

el se

return fal se;
}
/1 That's all folks!
/1 Ynzn

/1 cjan5813@l u-etseth. upc. es




Del ay. cpp

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <stdlib. h>

#i ncl ude <assert.h>

#i ncl ude <mat h. h>

#include "../Mchinelnterface. h"

doubl e const SilentEnough = 1.0 / log(2);
#defi ne MAX_TAPS 8
CMachi nePar anet er const paralLength =

pt _word, Il type

"Length",

"Length in length units", /1 description
1, /1 M nVal ue

32768, /1 MaxVal ue

65535, /1 NoVal ue

MPF_STATE, Il Flags

3

e

#define UNIT_TI CK 0
#define UNIT_NB 1
#define UNI T_SAVPLE 2
#define UNIT_256 3

CMvachi nePar anet er const paraDryThru =
{
pt_switch, Il type
"Dry thru",
"Dry thru (1 = yes, 0 = no)", /'l description
-1, /1 M nVal ue
-1, /1 MaxVal ue
SW TCH_NO, /1 NoVal ue
MPF_STATE, /'l Flags
SW TCH_ON
i

CMachi nePar amet er const paraUnit =

pt _byte, Il type
"Length unit",
"Length unit (0 = tick (default), 1 = ns, 2 = sanple, 3 = 256th of tick)",
0, /1 M nVal ue
3, /1 MaxVal ue
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0
i

CMachi nePar anet er const par aFeedback =

{
pt _byte, Il type
" Feedback",
"Feedback (00 = -100% 40=0% 80 = 100%", /'l description
0, /1 M nVal ue
128, /1 MaxVal ue
255, /1 NoVal ue
MPF_STATE, Il Flags
0x60

i

CMachi nePar amet er const paraWet Qut =

pt _byte, Il type

"Wet out",

"Wet out (00 = 0% 80 = 100%" /'l description
0, /1 M nVal ue
128, /1 MaxVal ue
255, /1 NoVal ue
MPF_STATE, Il Flags

0x30

IE

CMachi nePar anet er const *pParaneters[] =
{
&par aDryThr u,
&par aLengt h,
&paralnit,
&par aFeedback,
&par aWet Qut ,
i
CMachi neAttribute const attrMaxDel ay =
{
"Max Delay (ms)",
1,
1000000,
10000
i
CMachi neAttribute const *pAttributes[] =

&at t r MaxDel ay
i

#pragnma pack(1)



class gval s

public:
byte drythru;
i
class tvals
{
public:
word | ength;
byte unit;
byt e feedback;
byte wetout;
B
class aval s
{
public:
int maxdel ay;
i

#pragma pack()

Cwvachi nel nfo const Maclnfo =

Mr_EFFECT,

M _VERSI ON,
0,

1,

MAX_TAPS,

1,

4,

pPar anet ers,
1,
pAttributes,

#i fdef _DEBUG
"Jeskol a Del ay (Debug build)",

#el se
"Jeskol a Del ay",
#endi f
"Del ay",
"Cskari Tammelin",
NULL
i
class CTrack
{
public:
float *Buffer;
int Length;
int Pos;
fl oat Feedback;
float WetQut;
int Unit;
i

class m : public Cvachinelnterface

public:
m();
virtual ~m();
virtual void Init(CvachineDatal nput * const pi);
virtual void Tick();
virtual bool Wrk(float *psanples,
virtual void SetNunTracks(int const n);
virtual void AttributesChanged();
virtual char const *DescribeVal ue(int const param
private:
void InitTrack(int const i);
voi d Reset Track(int const i);
voi d TickTrack(CTrack *pt, tvals *ptval);
voi d WrkTrack(CTrack *pt, float
private:
int MaxDel ay; /1 in sanples
int 1dleCount; /1 in sanples
int DelayTimne;
bool |dl eMode;
bool DryThru;
private:
int nuniracks;
CTrack Tracks[ MAX_TAPS];
aval s aval ;
gval s gval ;
tvals tval [ MAX_TAPS];
i
DLL_EXPORTS
m::im()
{

d obal Val s = &gval ;

int numsanpl es,

Il type

Il flags
/1 mn tracks
/1 max tracks
/1 nund obal Par anet er s
/1 nuntrackPar anet ers

/1 name

/1 short name
/1 aut hor

int const node);

int const value);

int nunsanpl es, int const node);



Trackvals = tval;
AttrVals = (int *)&aval;

}
m::~m()
for (int ¢ = 0; ¢ < MAX_TAPS; c++)
del ete[] Tracks[c].Buffer;
}
}

char const *m::DescribeVal ue(int const param int const value)
static char txt[16];

swi t ch( param
{

case 1: /1 length
return NULL;
br eak;

case 2: /1 unit

swi t ch(val ue)

case 0: return "tick";
case 1: return "nms";
case 2: return "sanple";
case 3: return "tick/256";
}
br eak;
case 3: /1 feedback
sprintf(txt, "% 1f9%4, (double)(value -64) * (100.0 / 64.0));
br eak;
case 4: /1 wetout
sprintf(txt, "% 1f9%4, (double)value * (100.0 / 128.0));
br eak;
defaul t:
return NULL;
}
return txt;

void m::Init(CvachineDatal nput * const pi)

{
nunmlracks = 1;
DryThru = true
for (int ¢ = 0; ¢ < MAX_TAPS; c++)
{
Tracks[c].Buffer = NULL;
Tracks[c].Unit = UNIT_TICK;
Tracks[c].Length = pMasterlnfo ->Sanpl esPerTick * 3;
Tracks[c].Pos = 0;
Tracks[ c] . Feedback = 0. 3f;
Tracks[c].WtQut = 0;
}
Tracks[O] . vetQut = 0. 3f; !l enable first track
| dl eMbde = true;
I dl eCount = 0;
}

void m::AttributesChanged()

MaxDel ay = (int)(pMasterlnfo ->Sanpl esPerSec * (aval.naxdelay / 1000.0));
for (int ¢ = 0; ¢ < nunilracks; c++)
InitTrack(c);

}
void m::Set Numfracks(int const n)
{
if (nunTracks < n)
{
for (int ¢ = nunTracks; ¢ < n; c++)
I nitTrack(c);
else if (n < nunilracks)
{
for (int ¢ = n; ¢ < nunilracks; c++)
Reset Track(c);
nunmlracks = n;
}
void m::InitTrack(int const i)
{
del ete[] Tracks[i].Buffer;
Tracks[i].Buffer = new float [MaxDel ay];
nenset (Tracks[i].Buffer, 0, MaxDel ay*4);
Tracks[i].Pos = 0;
if (Tracks[i].Length > MaxDel ay)
Tracks[i].Length = MaxDel ay;
}

void m::Reset Track(int const i)



del ete[] Tracks[i].Buffer;

Tracks[i].

Buf fer = NULL;

void m::TickTrack(CTrack *pt, tvals *ptval)

if (ptval -

if (ptval -
{

}

>unit !'= paraUnit. NoVal ue)
pt->Unit = ptval ->unit;

>l ength ! = paralLengt h. NoVal ue)
swi tch(pt ->Unit)

case UNIT_Ms:
pt->Length = (int)(pMasterlnfo ->Sanpl esPerSec * (ptval ->length / 1000.0));
if (pt->Length < 1)
pt->Length = 1;
br eak;
case UNI T_SAMPLE:
pt->Length = ptval ->l ength;
br eak;
case UNIT_TICK:
pt->Length = pMaster!nfo->Sanpl esPerTick * ptval ->length;
br eak;
case UNI T_256:
pt->Length = (pMasterlnfo->Sanpl esPerTick * ptval ->length) >> 8;
if (pt->Length < 1)
pt->Length = 1;
br eak;

if (pt->Length > MaxDel ay)
{

pt->Length = MaxDel ay;

if (pt->Pos >= pt->Length)

if (ptval -
{

}
if (ptval -

}
void m::Tick()

for (int c

/1 find ma
int maxdt
for (¢c =0

}

Del ayTi ne

if (gval.d
}
#pragma optimze ("a'

static void Dowrk(fl

pt->Pos = 0;
>f eedback ! = paraFeedback. NoVal ue)
pt - >Feedback = (float)((ptval ->feedback - 64) * (1.0 / 64.0));

>wet out ! = paraWét Qut . NoVal ue)
pt->WetQut = (float)(ptval ->wetout * (1.0 / 128.0));

= 0; ¢ < nuniracks; c++)
Ti ckTrack(Tracks + c, tval +c);

x delay time slow we know when to stop wasting CPU tine
= 0;
;€ < nuniracks; c++)
int dt = Tracks[c].Length + (int)(SilentEnough / |og(fabs(Tracks [c].Feedback)) * Tracks[c]
if (dt > maxdt)
maxdt = dt;

= maxdt;

rythru !'= SWTCH NO
DryThru = gval .drythru !'= 0;
', on)

oat *pin, float *pout, float *pbuf, int ¢ , double const wetout, double const feedback)

doubl e del ay = *pbuf;
*pbuf ++ = (float) (feedback * delay + *pin++);
*pout ++ += (float)(delay * wetout);

c);

static void DowrkNoFB(float *pin, float *pout, float *pbuf, int ¢, dou ble const wetout)

do

{

} while(--
}
{

do

{

} while(--
}

static voi d DoWrkNol

doubl e del ay = *pbuf;
*pbuf ++ = (float) (*pi n++);
*pout ++ += (float)(delay * wetout);

c);

nput (fl oat *pout, float *pbuf, int c, double const wetout, double const feedback)

. Length);



do
{
doubl e delay = *pbuf;
*pbuf ++ = (float) (f eedback * del ay);
*pout ++ += (float)(delay * wetout);
} while(--c);

static void DowrkNol nput NoFB(fl oat *pout, float *pbuf, int c, double const wetout)

do
{
doubl e del ay = *pbuf;
*pbuf ++ = 0;
*pout ++ += (float)(delay * wetout);
} while(--c);
}
static void Dowr kNol nput NoQut put (fl oat *pbuf, int c, double const feedback)
{
do
{
*pbuf = (float)(*pbuf * feedback);
pbuf ++;
} while(--c);
}
static void DowrkNoQutput (float *pin, float *pbuf, int ¢, double const feedback)
{
do
{
doubl e del ay = *pbuf;
doubl e dry = *pin++;
*pbuf ++ = (float) (feedback * delay + dry);
} while(--c);
}

static void DowrkNoQut put NoFB(fl oat *psanples, float *pbuf, int c)

nencpy(pbuf, psanples, c*4);

#pragma optinize ("", on)

void m::WrkTrack(CTrack *pt, float *pin, float *pout, int nunmsanples, int const node)
do
{

int count = __mn(nunmsanples, pt ->Length - pt->Pos);

if (count > 0)

{
if (nmbde == WW.NO O
{
if (pt->Feedback != 0)
DoWr kNol nput NoQut put (pt - >Buffer + pt ->Pos, count, pt ->Feedback);
}
else if (nmode == WM WRI TE)
{
if (pt->Feedback != 0)
DoWor kNol nput (pout, pt ->Buffer + pt->Pos, count, pt->WtCQut, pt->Feedback);
el se
DoVWr kNol nput NoFB( pout, pt ->Buffer + pt->Pos, count, pt->WetQut);
}
else if (nmode == WM READ)
{
if (pt->Feedback != 0)
DoWor kNoQut put (pi n, pt ->Buffer + pt ->Pos, count, pt->Feedback);
el se
DoWor kNoQut put NoFB( pi n, pt ->Buffer + pt->Pos, count);
}
el se
{
if (pt->Feedback != 0)
DoWor k(pin, pout, pt ->Buffer + pt->Pos, count, pt->WetQut, pt->Feedback);
el se
DoWor kNoFB( pi n, pout, pt ->Buffer + pt->Pos, count, pt->WetQut);
}
pin += count;
pout += count;
nunmsanpl es -= count ;
pt->Pos += count;
}
if (pt->Pos == pt->Length)

pt->Pos = 0;
} whil e(nunmsanpl es > 0);
}

bool m::Wrk(float *psanples, int nunsanples, int const node)

{



if (node & WM READ)

{
| dl eMbde = fal se;
I dl eCount = 0;
el se
{
if (1dl eMbde)
{
return fal se;
}
el se
{
1 dl eCount += numsanpl es;
if (1dleCount >= Del ayTi ne + MAX_BUFFER_LENGTH)
{
/1 clear all buffers
for (int ¢ = 0; ¢ < nunilracks; c++)
nenset (Tracks[c].Buffer, 0, Tracks[c].Length*4);
| dl eMbde = true;
}
}
}

float *paux = pCB->Get AuxBuffer();

if (node & WM READ)
nencpy(paux, psanples, nunsanpl es*4);

if (!DryThru || !(node & WM READ))
nenset (psanpl es, 0, nunsanpl es*4);

for (int ¢ = 0; ¢ < nunilracks; c++)
Wor kTrack(Tracks + ¢, paux, psanples, nunsanples, node);

return true;



Di stortion.cpp

#i ncl ude <string. h>

#i ncl ude <stdlib. h>

#i ncl ude <assert.h>

#i ncl ude <mat h. h>

#include "../Mchinelnterface. h"

CMachi nePar anet er const paraThreshol d =

pt _word,
"+t hreshol d",
"Positive threshold | evel",
0,
Ooxfffe,
oxffff,
MPF_STATE,
0x200,
B

CMachi nePar amet er const parad anp =

pt _word,
"+cl anp",
"Positive clanp |evel",

oxfffe,
oxffff,
MPF_STATE,
0x1000

i

CMachi nePar amet er const par aNegThreshol d =

{
pt _word,
"-threshol d",
"Negative threshold |evel",
0,
Ooxfffe,
oxffff,
MPF_STATE,
0x200
i

CMachi nePar anet er const paraNegd anp =
{
pt _word,
"-clanp",
"Negative clanp |evel",
0,
Ooxfffe,
oxffff,
MPF_STATE,
0x1000
i

CMachi nePar amet er const par aAnount =

pt _byte,
" Amount ",
" Amount ",
0,
ox7f,
oxff,
MPF_STATE,
ox7f

i

CMachi nePar anet er const *pPar anet er s[]
{

/1 gl obal

&par aThr eshol d,

&par ad anp,

&par aNegThr eshol d,

&par aNegd anp,

&par aAmount
i
CMachi neAttribute const attrSymetric =
"Symetric",
0,
1,
0
i
CMachi neAttribute const *pAttributes[] =
{
&attrSymetric
i

#pragnma pack(1)
class gval s

public:
word threshol d;
word cl anp;
word negt hreshol d;
word negcl anp;
byte anount;

Il type

Il type

/'l description

Il type

Il type

/'l description

Il type

11
/1 MaxVal ue
/1 NoVal ue
/'l Flags

11
/1 MaxVal ue
/1 NoVal ue
Il Flags

11
/1 MaxVal ue
/1 NoVal ue
/'l Flags

11
/1 MaxVal ue
/1 NoVal ue
/'l Flags

/1 description

/1 NoVal ue

11
/1 MaxVal ue

/'l Flags

/'l description
M nVal ue

M nVal ue

/1 description

M nVal ue

M nVal ue

M nVal ue



i
class aval s
{
public:
int symetric;
B
#pragma pack()
Cwvachi nel nfo const Maclnfo =

MT_EFFECT,
M _VERSI ON,

0
0
0
5
0
pParaneters,

pAttri butes,
#i f def _DEBUG

"Jeskola Distortion (Debug build)"

#el se
"Jeskola Distortion",
#endi f
"Dist",
"Cskari Tammelin",
NULL
i

class m : public Cvachinelnterface

int numsanpl es,

Il type

11
11
11
11
11

11

/1 short name

public:
m();
virtual ~m();
virtual void Init(CvachineDatal nput * ¢ onst pi);
virtual void Tick();
virtual bool Wrk(float *psanples,
private:
private:
float Threshol d;
float d anp;
float NegThreshol d;
float Negd anp;
float Amount;
gval s gval ;
aval s aval ;
i
DLL_EXPORTS
m::m()
{
d obal Val s = &gval ;
AttrVals = (int *)&aval;
}
m::~m()
{
}

void m::Init(CMvachi neDatal nput * const pi)
{

Threshold = 65536 * 16.0;
danp = 65536 * 16.0;
NegThreshol d = -65536 * 16.0;
Negd anp = -65536 * 16.0;
Amount = 1.0;

loat)(gval . negthreshold *

flags
mn tracks
max tracks

nun@ obal Par anet er s
nunir ackPar anet er s

nane

int const node);

-16.0);

}
void mi::Tick()
{
if (gval.threshold != paraThreshol d. NoVal ue)
Threshold = (float)(gval.threshold * 16.0);
if (gval.clanp != parad anp. NoVal ue)
Camp = (float)(gval.clamp * 16.0);
if (gval.negthreshold != paraNegThreshol d. NoVal ue)
NegThreshol d = (f
if (gval.negclanp != paraNegd anp. NoVal ue)
Negd anp = (float)(gval.negclamp * -16.0);
if (gval.anount != paraAnount. NoVal ue)
Amount = (float)(gval.amunt * (1.0 / O0x7f));
}

bool m::Wrk(float *psanples, int nunsanp |es,

int const node)

if (node == WWWRI TE || node == WM.NO O

return fal se;

11

11

nane

aut hor



if (node == WM READ || Anount == 0)
return true;

doubl e const drymix =
float const clanp = (
doubl e const threshol
float negcl anp;

doubl e negt hreshol d;

1.0 - Anount;
| oat) (Anount * O anp);

f
d Thr eshol d;

if (aval.symetric)

{
negt hreshol d = -threshol d;
negcl anp = -cl anp;
el se
{
negt hreshol d = NegThreshol d;
negclanp = (float)(Amount * Negd anp);
}

if (drymx < 0.001)

do
{

doubl e const s = *psanpl es;
if (s >= threshol d)
*psanpl es = cl anp;
else if (s <= negthreshol d)
*psanpl es = negcl anp;
psanpl es++;

} while(--nunsanpl es);

}
el se
{
do
{
doubl e const s = *psanpl es;
if (s >= threshol d)
*psanples = (float)(s * drymx + clanp);
else if (s <= negthreshol d)
*psanples = (float)(s * drym x + negcl anp);
psanpl es++;
} while(--nunsanpl es);
}

return true;



Druns. cpp

*
just got an idea how to nake a fast bassdrum al gorithm without use of
trigononetrical functions or |ookup tables
in the inner loop. this one uses only 8 fnuls, 4 fadds...

the algo is easy:

we have two conpl ex nunbers "dr" and "ddr".

"dr" specifies an angular rotation of "da" radians anticlockw se, while
"ddr" specifies a much smaller angul ar

rotation clockwise. now, in the main |oop we just take some third conplex
nunber "r" and continuously nultiply

it by "dr" -- this way we performa continuous rotation. this would
produce a steady sinusoidal waveform (i. e.

constant frequency). now, if we also start multiplying "dr" by "ddr"
whi ch goes the opposite direction, "dr"

will steadily becone smaller (i.e. the rotation angles will get smaller
and thus the frequency smaller too).

what we've got here is simple frequency nodul ation with the frequency
being high at the start and continuously

getting smaller, i.e. the tune starting at a high pitch and ending at a
low one, and that's exactly how bassdrum

sounds are generated.

there are a lot of other ways do nake bassdrum sounds though. sone do it
by filtering white noise starting at a

high cutoff frequency and ending at a |ow one. to give this sound a nore
"natural " touch you nay al so add sone

noi se, perform sone clipping etc.

feel free to experinent! hearing the sane odd 909's all the tine is
getting boring anyway.. we should al ways be

in search of new exciting sounds ;)

btw there are faster algorithms available to cal cul ate steady sinus
wavef orms than the conpl ex exponential one
i use here...

mail me if you want the CSoundl O source too, which is not by ne, but an
adaptation i made fromthe directsound
pl ayback code of stk98 by perry r cook.

(c) 1998 jan narguc aka fontex"k
*/

#i ncl ude <coni o. h>
#i ncl ude <mat h. h>
#include "soundio.h"

const bl ocksi ze = 256;
class cplx

public:
doubl e real;
doubl e i mag;

cplx ()
{

real
i mag

0.0
0.0;

cpl x (doubl e real, double imag)

this->real = real;

this->img = i mg;

H

voi d operator *= (const cplx &c)

{

double tnp = real * c.real - imag * c.inag;
img =real * c.imag + imag * c.real;
real = tnp;

H

void set (double real, double inmag)
this->real = real;

this->img = img;

i

main ()

short *buffer = new short [bl ocksize];
CSound!l O sound (11025, 1, bl ocksize);

const double da = 0.2;
const double dda = -0.00025;

cplx r;
cplx dr;
cpl x ddr;

while (!'kbhit ())

/1 this is the only place that we use trigononetric functions
r.set (1.0, 0.0);

dr.set (cos (da), sin (da));

ddr.set (cos (dda), sin (dda));

for (int n =0; n < 20; n++)



for (int t = 0; t < blocksize; t++)
{

double tnp = 0.0;

if (dr.imag > 0.0)

{

/1 distortion -- sinple clipping
tnp = r.real * 170000.0;

if (tmp < -32767.0) tnp = -32767.0;
if (tmp > 32767.0) tnp = 32767.0;
r *=dr;

dr *= ddr;
}

buffer [t] = tnp;

sound. pl ayBuf fer (buffer);
}
}
}



MB. cpp

/1 M8 Buzz plugin by MAKK makk@nx. de
/1 rel eased on 04-21-99

/1 Thanks rmust go to Robert Bristow -Johnson pbjrbj @iconet.com

/1 a.k.a. robert @udi oheads.comfor his excellent
/1 Cookbook formulas for the filters.
/1 The code is not really speed optin zed

/1 and conpiles with many warnings - i'mto lazy to correct

/1 themall (nostly typecasts).

/1 Use t he source for your own plugins if you want, but don't

/1 rip the hol e machine please.
/1 Thanks in advance. MAKK

#i ncl ude <string. h>

#i ncl ude <stdlib. h>

#i ncl ude <assert.h>

#i ncl ude <mat h. h>

#incl ude <float.h>

#include "../Mchinelnterface. h"
#include ".. /dsplib/dsplib.h"

#pragma optimze ("a", on)

#defi ne MAX_TRACKS

#defi ne EGS_NONE 0
#define EGS_ATTACK 1
#def i ne EGS_SUSTAI N 2
#defi ne EGS_RELEASE 3
float *freqTab = new float [ NOTE_MAX+1];
float *coefsTab = new float [4*128*128*8];
float *LFOOscTab = new float [0x10000];
CMachi nePar amet er const paraNote =
pt _note,
" Not e",
"Not e", 11
NOTE_M N,
NOTE_MAX,
oxff,
0,
0
i
CMachi nePar amet er const paraWavel =
{
pt _byte,
" Csclvav",
"QOscillator 1 Wavefornt, I
0,
5,
oxff,
MPF_STATE,
0
i
CMachi nePar amet er const paraPul seWdthl =
pt_byte,
"Pul seW dt h1",
"Oscillator 1 Pulse Wdth",
0,
127,
oxff,
MPF_STATE,
0x40
i
CMachi nePar amet er const paraWave2 =
pt _byte,
"Osc2Vav",
"QOscillator 2 Wavefornt, I
5,
oxff,
MPF_STATE,
0
i
CMachi nePar amet er const paraPul seWdth2 =
{
pt_byte,
"Pul seW dt h2",
"Oscillator 2 Pul se Wdth",
0,
127,
oxff,
MPF_STATE,
0x40
i

CMachi nePar amet er const paraM x =

pt _byte,
"M x",
"Mx Oscl <-> Osc2",

4
Il type
description
Il Mn
/1 Max
/1 NoVal ue
Il Flags
/1 defaul t
Il type
description
Il Mn
/1 Max
/1 NoVal ue
Il Flags
/1 defaul t
Il type
/'l description
Il Mn
/1 Max
/1 NoVal ue
Il Flags
/1 defaul t
/Il type
description
/1 Mn
/1 Max
/1 NoVal ue
/'l Flags
/1 defaul t
Il type
/'l description
/Il Mn
/1 Max
/1 NoVal ue
Il Flags
/1 defaul t
Il type

Il Mn



127,
oxff,
MPF_ STATE,
0x40
i

CMachi nePar anet er const

pt _byte,
"M xType",
"M xType",
8,

oxff,
MPF_STATE,
0

CMvachi nePar anet er const
{ .
pt _switch,
“Sync",

paraM xType =

paraSync =

"Sync: Osc2 synced by Oscl",

SW TCH_OFF,
SW TCH_ON,
SW TCH_NO,
MPF_STATE,
SW TCH_OFF

CMachi nePar anet er const
{

pt_byte,

"Sem Detune",

par aDet uneSemi =

"Sem Detune in Hal fnotes",

0
127,
oxff,
MPF_STATE,
0x40

i

CMvachi nePar anet er const

pt _byte,

"Fi ne Detune",
"Fi ne Detune",
0,

127,

oxff,
MPF_STATE,
0x40

i
CMVachi nePar anet er const

pt _byte,
"dide",
"dide",
0,

127,

oxff,
MPF_STATE,
0

e

CMachi nePar anet er const
{
pt_byte,
" SubCsc\Vav",
"Sub Gscillator
0,
4,
oxff,
MPF_STATE,
0

e

CMachi nePar anet er const
{
pt _byte,
" SubGCscVol ",
"Sub Gscillator
0,
127,
oxff,
MPF_STATE,
0x40
i

CMachi nePar anet er const

pt _byte,
"Vol une",

par aDet uneFi ne=

paradide =

par aSubCsc\Wave =

Wav ef ornt',

par aSubGscVol =

Vol une",

par aVol une =

"Vol une (Sustain-Level)",

0

127,

oxff,
MPF_STATE,
0x40

11

11
11
11
11

11

11

11
11

11

11
11
11
11
11

11

11
11
11
11

11
11
11

11
11

11
11
11

11
11

11
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11
11
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IE

CMachi nePar anet er const par aAEGAt t ackTi ne =

{
pt_byte, Il type
" AEGAt t ack”,
"AEG At tack Tine in ns", /1 description
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
10 /1 defaul t
B
CMachi nePar anet er const par aAEGSust ai nTi me =
{
pt_byte, Il type
" AEGSust ai n",
"AEG Sustain Tine in ns", /'l description
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_ STATE, Il Flags
50 /1 defaul t
i
CMachi nePar anet er const par aAECGRel easeTime =
pt_byte, Il type
" AEGRel ease",
"AEG Rel ease Tine in ns", /1 description
0, Il Mn
127, /Il Max
oxff, /'l NoVal ue
MPF_STATE, /'l Flags
30 /1 defaul t
i
CMVachi nePar anet er const paraFilter Type =
pt_byte, Il type
" FilterType",
"Filter Type ... 0=LP 1=HP 2=BP 3=BR', /1 description
0, /1 Mn
3, /1l Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t
i
CMachi nePar amet er const paraCutoff =
{
pt_byte, Il type
"Cutoff",
"Filter Cutoff Frequency", /'l description
0, /1 Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
127 /1 default
i
CMachi nePar amet er const par aResonance =
pt _byte, Il type
"Res. /Bandw. ",
"Filter Resonance/ Bandw dth", /1 description
0, Il Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
32 /1 default
i
CMachi nePar anet er const par aPEGAtt ackTi ne =
pt_byte, Il type
"PEG Attack",
"PEG Attack Tine", /1 description
0, Il Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t
i
CMVachi nePar amet er const par aPEGDecayTi me =
pt_byte, Il type
" PEG Rel ease",
" PEG Rel ease Tine", /1 description
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t

IE

CMachi nePar anet er const par aPEnvibd =

{
pt_byte, /1 type
" PEnvibd",



"Pitch Envel ope Mdul ation", /1 description

0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0x40 /1 defaul t
B
CMachi nePar anet er const paraFEGAtt ackTi ne =
{
pt _byte, Il type
"FEG Attack",
"FEG Attack Tine", /1 description
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0 /1 defaul t
B
CMachi nePar amet er const par aFEGSust ai nTi me =
pt_byte, Il type
"FEG Sust ai n",
"FEG Sustain Tine", /1 description
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t
i
CMachi nePar anet er const par aFECGRel easeTi nme =
{
pt_byte, Il type
"FEG Rel ease",
"FEG Rel ease Tine", /1 description
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t
i

CMachi nePar anet er const paraFEnviMbd =

pt _byte, Il type
" FEnvMbd",
"Filter Envel ope Mdul ation", /1 description
0, /1 Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0x40 /1 defaul t
i
Il LFCs
CMachi nePar amet er const paralLFOlDest =
pt_byte, Il type
"LFOLDest ",
"LFOL Destination", /1 description
0, /1 Mn
15, /Il Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0 /1 defaul t
i
CMachi nePar anet er const paralLFOlWave =
pt_byte, Il type
" LFOLWav",
"LFOL Wavefornt, /1 description
0, Il Mn
4, /1 Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t
i
CMachi nePar anet er const paralLFOLFreq =
{
pt_byte, Il type
"LFOLFreq",
"LFQOL Frequency", /1 description
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t
i
CMachi nePar amet er const par aLFOLAmount =
pt _byte, Il type
" LFOLAmount *,
"LFOL Anount", /1 description
0, Il Mn
127, /Il Max

oxff, /1 NoVal ue



IE
/1 1fo2

CMachi nePar amet er const par aLFQ2Dest

{

e

CMachi nePar anet er const par aLFC2Wave

IE

CMachi nePar amet er const par aLFC2Fr eq

IE

CMachi nePar amet er const par aLFC2Anmount

{

CMachi nePar amet er const *pPar amet er s[ ]

e

MPE_STATE,
0

pt _byte,

"LFQ2Dest ",

"LFQ2 Destination",
0,

15,

oxff,

MPF_STATE,

0

pt_byte,

" LFC2wav",

"LFQ2 Wavefornt,
0,

4,

oxff,

MPF_ST ATE,

0

pt_byte,
"LFC2Freq”,

"LFC2 Fr equency",
0,

127,

oxff,

MPF_STATE,

0

pt _byte,

" LFC2Amount ",
"LFC2 Amount”,
0,

127,

oxff,
MPF_STATE,

0

&par aNot e,

&par aVavel,

&par aPul seW dt h1,
&par aVave2,

&par aPul seW dt h2,
&par aDet uneSem ,
&par aDet uneFi ne,
&par aSync,

&par aM xType,

&par aM x,

&par aSubOsc\Wave,
&par aSubGsc\Vol ,
&par aPEGAL t ackTi e,
&par aPEGDecayTi ne,
&par aPEnvbd,

&par ad i de,

&par aVol une,

&par aAEGAt t ackTi e,
&par aAEGSust ai nTi ne,
&par aAEGRel easeTi ne,

&par aFi | t er Type,

&par aCut of f,

&par aResonance,

&par aFEGAt t ackTi e,
&par aFEGSust ai nTi ne,
&par aFEGRel easeT i ne,
&par aFEnvMbd,

/1 LFO 1

&par aLFOLDest ,
&par aLFOLWave,
&par aLFOLFr eq,
&par aLFOLAmunt ,
/1 LFO 2

&par aLFQ2Dest ,
&par aLF2Wave,
&par aLFQ2Fr eq,
&par aLFQ2Anount ,

#pragma pack(1)

class tvals

{
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public:
byte Note;
byte Wavel,;
byte Pul seWdthi;
byte Wave2;
byte Pul seWdt h2;
byt e DetuneSem ;
byt e DetuneFi ne;
byte Sync;
byte M xType;
byte Mx;
byte SubOscWave;
byte SubCscVol ;
byt e PEGAttackTi ne;
byt e PEGDecayTi ne;
byt e PEnvMod;
byte Qi de;

byt e Vol une;

byte AEGAttackTi ne;
byt e AEGSust ai nTi ne;
byt e AEGRel easeTi ne;

byte FilterType;
byte Cutoff;

byt e Resonance;
byt e FEGAttackTi ne;
byt e FEGSustai nTi ne;
byt e FEGRel easeTi ne;
byt e FEnvMod;

byte LFOLlDest;
byte LFOlWave;
byte LFOLFreq;
byte LFOLAnpunt;
byte LFQ2Dest;
byte LFQ2Wave;
byte LFQ2Freq;
byte LFQ2Anount;
i

#pragma pack()

Cwvachi nel nfo const Maclnfo =

MT_GENERATOR, Il type

M _VERSI ON,

0, Il flags

1, /'l mn tracks
MAX_TRACKS, /1 max tracks

0, /1 nund obal Par aneters
35, /1 nunilr ackPar anet er s

pPar anet er s,

NULL,
#i f def _DEBUG
"M8 by Makk (Debug build)", /1 nane
#el se
"M by Makk",
#endi f
M, /1 short name
" vakk", /1 aut hor
NULL
i
class m;

class CTrack

{
public:
void Tick(tvals const &v);
void Stop();
void Init();
void Wrk(float *psanples, int nunsanples);
inline float Gsc();
inline float CTrack::Filter( float x);
inline float VCA();
voi d NewPhases();
int MSToSanpl es(doubl e const ms);

public:

N A GsC......

byte Note;

const short *pwavetabl, *pwavetab2, *pwavetabsub;
int SubGscVol ;

bool noisel, noise2;

int Ball, Bal?2;

int MxType;

int Phasel, Phase2, PhaseSub;
int Phl, Ph2;

float centerl, center2;

float Centerl, Center2;

float PhScal elA, PhScal elB;
float PhScal e2A, PhScal e2B;

int PhaseAddl, PhaseAdd2;
float Frequency, FrequencyFrom
/1 Detune

float DetuneSem , DetuneFine;
bool Sync;

/1 dide

bool dide, AideActive;



float dideMil, QideFactor;
int dideTine, dideCount;

/1 PitchEnvMbd

bool PitchMdd, PitchMdActive;
/1 PEG ... AD-Hillkurve

int PEGState;

int PEGAttackTi ne;

int PEGDecayTi ne;

int PEGCount;

float Pitchwmul, PitchFactor;

int PEnvMod;

/1 random generator... rauschen

short r1, r2, r3, r4;
float A dQut; // gegen extrene Knackser/Wertespringe

[ AEG ....... ASR - Hil | kurve
float Vol une;

int AEGState;

int AEGAttackTi nme;

int AEGSust ai nTi ne;

int AEGRel easeTi ne;

int AEGCount;

float Amp;

float AmpAdd;

[ A Filter..........

float *coefsTabOffs; // abhangig vom FilterTyp
int Qutoff, Resonance;

float x1, x2, yl1, y 2;

/1 FEG ... ASR-Hillkurve

int FEnvMod;

nt FEGSt at e;

nt FEGAtt ackTi ne;

nt FEGSust ai nTi ne;

i
i
i
int FEGRel easeTi ne;

int FEGCount;
float Cut;
float CutAdd;
1o LFGs...... .....
/11

bool LFO Gscl;
bool LFO PW,;
bool LFO_Anp;
bool LFO Cut;
112

bool LFO Gsc2;
bool LFO PW2;
bool LFO M x;

bool LFO Reso;

bool LFOLNoi se, LFO2Noi se; // andere Frequenz

bool LFOLSynced, LF2Synced; // zum Songt enpo

const short *pwavetabLFOL, *pwavetabLFQ2;

int LFOLAnount, LFQ2Anount;

int PhaseLFOl, PhaseLFQ2, PhaseAddLFOl, PhaseAddLFQ2;
int LFOLFreq, LFQ2Freq;

/1 RANDOVB

const short *pnoi se;
i nt noi sePhase;

bool RandonM xType;
bool RandomAavel;
bool RandomAave2;
bool RandomAaveSub;

m *pm; // ptr to Machinelnterface

e

class m : public Cvachinelnterface

{
public:
m();

virtual ~m();

virtual void Init(CvachineDatal nput * const pi);

virtual void Tick();

virtual bool Wrk(float *psanples, int nunmsanples, int const node);
virtual void SetNunTracks(int const n ) { nunifracks = n; }

virtual void Stop();

virtual char const *m::DescribeVal ue(int const param int const val ue);
voi d Conput eCoefs( float *coefs, int f, int r, int t);

/1 skal efuncs

inline float LFOFreq( int v);

inline float EnvTinme( int v);

inline float Cutoff( int v);

inline float Resonance( float v);

inline float Bandwi dth( int v);

public:
float TabSi zeD vSanpl eFr eq;
int nunmfracks;
CTrack Tracks[ MAX_TRACKS] ;
tval s tval [ MAX_TRACKS] ;

e

DLL_EXPORTS



/1 Skal i erungsnet hoden
inline float m::CQutoff( int v)

return pow( (v+5)/(127.0+5), 1.7)*13000+30;

inline float m::Resonance( float v)

{ return pow( v/127.0, 4)*150+0.1;

i}nline float m::Bandw dth( int v)

{ return pow( v/127.0, 4)*4+0.1;

}

inline float m::LFOFreq( int v)

i return (pow( (v+8)/(116.0+8), 4) -0.000017324998565270) *40. 00072;

inline float m::EnvTine( int v)

return pow( (v+2)/(127.0+2), 3)*10 000;
}
IR NNy,
/1 CTRACK METHODEN
IR NN RNy,
inline int CTrack:: MSToSanpl es(doubl e const ns)

return (int)(pm ->pMasterlnfo->SanplesPerSec * ns * (1.0 / 1000.0)) + 1; // +1 wg. div durch O

}
void CTrack: : Stop()
{
AEGSt ate = EGS_NONE;
}
void CTrack::Init()
{
noi sel = noise2 = Sync = fal se;
RandonmM xType = fal se;
RandomMvel = fal se;
RandomMve2 = fal se;
Rand omMveSub = fal se;
LFOLNoi se = LFC2Noi se = fal se;
LFOLSynced = LF2Synced = fal se;
AEGSt ate = EGS_NONE;
FEGSt ate = EGS_NONE;
PEGSt ate = EGS_NONE;
r1=26474; r2=13075; r3=18376; r4=31291; // randonGener at or
noi sePhase = Phasel = Phase2 = PhaseSub = PhaseLFOL = PhaseLFQ2 = 0; // Osc starten neu
x1 =x2 =yl =x2 =0;
pnoi se = pni ->pCB->Get Csci | | at or Tabl e( ONF_NO SE) ;
adout = 0;
pwavet abl=pwavet ab2=pwavet absub=pwavet abLFOL=pwavet abLFQ2 =
pm - >pCB- >CGet Gsci | | at or Tabl e( OAF_SI NE) ;
coef sTabOf fs = coefsTab; // Ip
Cutof f = paraCut of f. Def Val ue;
Resonance = par aResonance. Def Val ue;
FEGAt t ackTi me = MSToSanpl es( pm - >EnvTi ne( par aFEGAtL t ackTi ne. Def Val ue) ) ;
FEGSust ai nTi ne = MSToSanpl es( pm - >EnvTi me( paraFEGSust ai nTi ne. Def Val ue) ) ;
FEGRel easeTi ne = MSToSanpl es( pnmi ->EnvTi ne( par aFEGRel easeTi ne. Def Val ue) ) ;
AEGAt t ackTi me = MSToSanpl es( pm ->EnvTi ne( par aAEGAt t ackTi me. Def Val ue) ) ;
AEGSust ai nTi me = MSToSanpl es( pm ->EnvTi me( par aAEGSust ai nTi ne. Def Val ue) ) ;
AEGRel easeTi ne = MSToSanpl es( pmi - >EnvTi me( par aAEGRel easeTi ne. Def Val ue) ) ;
FEnvMbd = 0;
PEGAt t ackTi me = MSToSanpl es( pm - >EnvTi ne( par aPEGAt t ackTi ne. Def Val ue) ) ;
PEGDecayTi me = MSToSanpl es( pm - >EnvTi me( par aPEGDecayTi nme. Def Val ue) ) ;
PEnviMbd = 0;
Bal 1 = 127 - par aM x. Def Val ue;
Bal 2 = paraM x. Def Val ue;
dide = dideActive = fal se;
RandomMvel = RandomMve2 = RandomMveSub = fal se;
SubGscVol = paraSubGscVol . Def Val ue;
Centerl = paraPul seWdt hl. Def Val ue/ 127. O;
Center2 = paraPul seW dt h2. Def Val ue/ 127. 0;
Det uneSenmi = DetuneFine = 1;
Vol ume = (fl oat) (paraVol une. Def Val ue/ 245. 0) ;
LFO Gscl = LFO PW = LFO Amp = LFO Cut = fal se;
LFO Gsc2 = LFO PW = LFO M x = LFO Reso = fal se;
PhaseAddLFOL = PhaseAddLFQ2 = 0;
M xType = 0;
}

void CTrack:: Tick( tvals const &tv)

Il Filter
if( tv.FilterType != paraFilterType. NoVal ue)
coef sTabOffs = coefsTab + ( int)tv.FilterType*128*128*8;
if( tv.Cutoff != paraCutoff.NoVal ue)
Cutof f = tv.CQutoff;
if( tv.Resonance != paraResonance. NoVal ue)
Resonance = tv. Resonance;
Il FEG
if( tv. FEGAttackTi me != paraFE GAttackTi me. NoVal ue)
FEGAt t ackTi me = MSToSanpl es( pm ->EnvTine( tv. FEGAttackTine));
if( tv.FEGSustainTine != paraFEGSustai nTi ne. NoVal ue)
FEGSust ai nTi me = MSToSanpl es( pm ->EnvTi ne( tv. FEGSustai nTine));
if( tv.FEGRel easeTi ne ! = paraFEGRel easeTi me. NoVal ue)
FEGRel easeTi me = MSToSanpl es( pm ->EnvTi ne( tv. FEGRel easeTine));



if( tv.FEnvMdd ! = paraFEnvMbd. NoVal ue)
FEnvMbd = (tv. FEnvMbd - 0x40)<<1;

Il PEG
if( tv.PEGAttackTine != paraPEGAttackTi ne. NoVal ue)
PEGAt t ackTi me = MSToSanpl es( pm - >EnvTi ne( tv. PEGAttackTine));
if( tv.PEGDecayTime != paraPEGDecayTi ne. NoVal ue)
PEGDecayTi ne = MSToSanpl es( pmi - >EnvTi ne( tv. PEGDecayTi me));
if( tv.PEnvMod ! = paraPEnvMbd. NoVal ue) {
if( tv.PEnvMbd - 0x40 != 0)
PitchMbd = true;
el se {
PitchMbd = fal se;
Pi t chMbdActi ve = fal se;

}
PEnvMbd = tv. PEnviMbd - 0x40;
}

if( tv.Mx !'= paraM x. Noval ue) {
Bal 1 127 -tv. M x;
tv.Mx;

}

if( tv.dide != paradide. NoVal ue)
if( tv.d ide == 0) {
dide = fal se;
dideActive = fal se;

el se {
dide = true;
dideTine = tv. dide*10000000/ pm - >pMaster|nfo->Sanpl esPer Sec;
}
/1 SubGCsc

if( tv.SubOscWave ! = paraSubOscWave. NoVal ue)
if( tv.SubOscWave == 4) // random
RandomMveSub = true;

el se {
pwavet absub = pmi - >pCB- >Get Gsci | | at or Tabl e( tv. SubGCscWave) ;
RandomMveSub = fal se;
}
if( tv.SubGOscVol != paraSubGscVol . NoVal ue)
SubGscVol = tv. SubGscVol ;

11 PW
if( tv.PulseWdthl != paraPul s eWdthl. Noval ue) {
Centerl = tv. Pul seWdthl/127.0;

}

if( tv.PulseWdth2 != paraPul seW dt h2. NoVal ue) {
Center2 = tv. Pul seWdth2/127.0;

}

/1 Detune
if( tv.DetuneSem != paraDetuneSem .N oVal ue)

Det uneSem (float)pow 1.05946309435929526, tv.DetuneSenm -0x40);
if( tv.DetuneFine != paraDetuneFine. NoVal ue)

Det uneFi ne = (float)pow( 1.00091728179580156, tv.DetuneFine -0x40);
if( tv.Sync !'= SWTCH_NO

if( tv.Sync == SWTCH QN)

Sync = true;

el se
Sync = fal se;

if( tv.MxType != paraM xType. NoVal ue)
if( tv.MxType == 8) // random
RandonM xType = true;
el se {
M xType = tv. M xType;
RandonM xType = fal se;
}

if( tv.Wavel != paraWavel. NoVal ue) { // neuer wert
if( tv.Wavel == OW_NO SE)
noi sel = true;
el se
noi sel = fal se;
if( tv.Wavel == 5) // random
RandomMvel = true;

el se {
RandomMve 1 = fal se;
pwavet abl = pnmi ->pCB->Get Gscil |l ator Tabl e( tv.Wavel);
}
}
if( tv.Wave2 != paraWave2. NoVal ue) { // neuer wert
if( tv.Wave2 == ONF_NO SE)
noise2 = true ;
el se

noi se2 = fal se;
if( tv.Wave2 == 5) // random
RandomMve2 = true;
el se {
RandomMave2 = fal se;
pwavet ab2 = pni->pCB->Get Csci | | at or Tabl e( tv. Wave2);
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if( tv. AEGAttackTi me != paraAEGAtt ackTi me. NoVal ue)
AEGAt t ackTi ne = MSToSanpl es( pm - >EnvTi me( tv. AEGAttackTine));
if( tv.AEGSustainTine != paraAEGSustai nT ine. NoVal ue)

AEGSust ai nTi me

MBToSanpl es( pm - >EnvTi me( tv. AEGSustai nTine));

if( tv. AEGRel easeTi ne ! = par aAEGRel easeTi ne. NoVal ue)
AEGRel easeTi ne = MSToSanpl es( pm - >EnvTi me( tv. AEGRel easeTine));
if( tv.Volume != paraVol une. Noval ue)

Vol urre

= (float)(tv. Vol une/ 245.0);

if( tv.Note !'= paraNote. NoVal ue) { // neuer wert
Note = tv. Note;
if( (Note >= NOTE_.MN) && (Note <= NOTE_MAX)) { // neue note gesetzt

FrequencyFrom = Frequency;
Frequency = freqTab[ Note];

/1 RANDOVB

i f( RandonmM xType) {
M xType = (unsi gned) pnoi se[ noi sePhase++] % 8;
noi sePhase &= Ox7ff;

}

i f( RandomMveSub) {
pwavet absub = pm - >pCB- >Get Gsci | | at or Tabl e( (unsi gned) pnoi se[ noi sePhase++] % 4);
noi sePhase &= Ox7ff;

}

i f( RandomMavel) {
pwavet abl = pmi ->pCB->Get Csci |l | at or Tabl e( (unsi gned) pnoi se[ noi sePhase++] % 4);
noi sePhas e &= Ox7ff;

}

i f ( RandomMave2) {
pwavet ab2 = pm ->pCB->CGet Gsci | | at or Tabl e( (unsi gned) pnoi se[ noi sePhase++] % 4);
noi sePhase &= Ox7ff;

}
if( dide) {
dideActive = true;
if( Frequency > FrequencyFron)
dideMul = pow 2, 1.0/dideTine);
el se
dideMul = pow 0.5, 1.0/QideTine);
dideFactor = 1;
dideCount = (int)(log( Frequency/FrequencyFron)/log(dideMl));
}
el se

dideActive = fal se;

/1 trigger envel opes neu an...

Il Amp

AEGSt at e = EGS_ATTACK;

AEGCount = AEGAtt ackTi ne;

AmpAdd = Vol ume/ AEGAL t ackTi ne;

Amp = 0; //AnpAdd; // fange bei 0 an

/1 Pitch

if( Pitchvd) {
PitchMbd Active = true;
PEGSt ate = EGS_ATTACK;
PEGCount = PEGAtt ackTi ne;
PitchMmul = pow( pow( 1.01, PEnvMbd), 1.0/PEGAttackTine);
PitchFa ctor = 1.0;

}
el se
Pi t chMbdActi ve = fal se;
Il Filter
FEGState = EGS ATTACK;
FEGCount = FEGAtt ackTi ne;

Cut Add = ((fl oat)FEnvMod)/ FEGAt t ackTi ne;
Cut = 0.0; // fange bei 0 an

} else
if( tv.Note == NOTE_OFF)
AEGState = EGS_NONE; // note aus
}
I LFO ...........
/1 LFOL

if( tv.LFOLDest
{

LFO Gscl = LFO PW =
switch( tv.LFOLDest)

case 0:
case 1:

case 2:

case 3:

case 4:

case 5:

case 6:

I = paralLFOLDest . NoVal ue)

LFO Amp = LFO CQut = fal se;
{

...none

LFO Gscl = true;
br eak;

LFO PW = true;
br eak;

LFO Amp = tru e;
br eak;

LFO CQut = true;
br eak;

/112
LFO Cscl = true;
LFO PW = true;
br eak;
/1 13
LFO Cscl = true;
LFO Anmp = true;
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br eak;
case 7: // 14
LFO Gscl
LFO_Cut
br eak;
case 8 // 23
LFO PW
LFO_Anp
br eak;
case 9: // 24
LFO PW
LFO_Cut
br eak;
case 10: // 34
LFO_Anp
LFO_Cut
br eak;

case 11: // 123
LFO Oscl
LFO PW
LFO_Anp
br eak;
case 12: // 124

true;
true;

true;
true;

true;
true;

true;
true;

= true;
true;
true;

LFO Cscl = true;

LFO PW
LFO _Cut
br eak;
case 13: // 134

true;
true;

LFO Gscl = true;

LFO_Anp
LFO_Cut
br eak;
case 14: // 234
LFO PW
LFO_Anp
LFO_Cut
br eak;
case 15: // 1234

true;
true;

true;
true;
true;

LFO Gscl = true;

LFO_PWL
LFO_Anp
LFO_Cut
br eak;

}

true;
true;
true;

}
if( tv.LFOLlWave != paralLFOlWave. NoVal ue) {
pwavet abLFOL = pmi - >pCB- >Get OGsci | | at or Tabl e( tv. LFOLWave);

}

if( tv.LFOLWAve =
LFOLNoi se
el se
LFOLNoi se

= OWF_NO SE)
= true;

= fal se;

if( tv.LFOLFreq != paralLFOLFreq. NoVal u e)

if( tv.LFOLFreg>1

16) {

LFOLSynced = true;

LFOLFr eq
}

el se {

= tv.LFOlFreq - 117;

LFOLSynced = fal se;

LFOLFr eq

}
if( tv.LFOLAMount
LFOLAmount = tv. L

i f( LFOLSynced)

el se

Il LFQ2

if( LFOLNoise) //
PhaseAddL!
el se
PhaseAddL!

if( LFOLNoise) //
PhaseAddL!
el se
PhaseAddL!

= tv. LFOLFreq;

! = paraLFOLAmount . NoVal ue)
FOLAnount ;

sanpl e & hold
FOL = (int) (0x200000/(pm ->pMaster| nfo->Sanpl esPer Ti ck<<LFOLFreq));
FOL = (int)((doubl ) 0x200000*2048/ (pni - >pMast er | nf o- >Sanpl esPer Ti ck<<LFOLFreq));

sanpl e & hold
FOL = (int)(pm ->LFOFreq( LFOLFreq)/pm ->pMasterlnfo->Sanpl esPer Sec*0x200000) ;

FOL = (int)(pm ->LFOFreq( LFOLFreq)*pm ->TabSi zeDi vSanpl eFreq*0x200000) ;

if( tv.LFO2Dest != paralLFQ2Dest. NoVal ue)

LFO Gsc2 = LFO Pw2

switch( tv.LFQ2De
case 0: ...none
case 1:
LFO Gsc2
br eak;
case 2:
LFO PW2 =
br eak;
case 3:
LFOMx =
br eak;
case 4:
LFO Reso
br eak;
case 5 // 12
LFO Gsc2
LFO PW2 =
br eak;
case 6: // 13
LFO Osc2
LFOMx =
br eak;
case 7: // 14

= LFOMx = LFO Reso = fal se;
st) {

= true;
true;
true;
= true;

= true;
true;

= true;
true;



LFO CGsc2 = true;
LFO Reso = true;
br eak;

case 8 // 23
LFO PW2 = true;
LFOMXx = true;
br eak;

case 9: // 24
LFO PW2 = true;
LFO Reso = true;
bre ak;

case 10: // 34
LFOMXx = true;
LFO Reso = true;
br eak;

case 11: // 123
LFO CGsc2 = true;

LFO PW2 = tr ue;
LFOMXx = true;
br eak;

case 12: // 124
LFO CGsc2 = true;
LFO PW2 = true;
LFO Reso = true;
bre ak;

case 13: // 134
LFO CGsc2 = true;
LFOMXx = true;
LFO Reso = true;

br eak;

case 14: // 234
LFO PW2 =t rue;
LFOMXx = true;
LFO Reso = true;
br eak;

case 15: // 1234
LFO CGsc2 = true;
LFO PW2 = true;

LFOMx = true;
LFO Reso = true;
br eak;

}

}
if( tv.LFO2Wave != paralLFQ2Wave. NoVal ue) {
pwavet abLFQ2 = pnmi ->pCB->Get Gsci | | ator Tabl e( tv. LFO2Wave) ;
if( tv.LF2Wave == OW_NO SE)
LFC2Noi se = true;
el se
LFQ2Noi se = fal se;
}

if( tv.LFQ2Freq != paralLFQ2Freq. NoVal ue)
if( tv.LFQ2Freq>116) {
LFQ2Synced = true;
LFQ2Freq = tv. LFQR2Freq - 117;

}
el se {
LF®2Synced = fal se;
LFQ2Freq = tv. LFQ2Freq;
}
if( tv.LFQRAmunt ! = paralLFQ2Anount . NoVal ue)

LFQAmount = tv. LFQ2Anount ;

if( LFQ2Synced)
if( LFO2Noi se) // sanple & hold
PhaseAddLFC2 = (i nt)(0x200000/ (pm ->pMaster| nfo->Sanpl esPer Ti ck<<LFC2Freq));
el se
PhaseAddLFC2 = (int) ((doubl e) 0x200000*2048/ (pm - >pMast er | nf o- >Sanpl esPer Ti ck<<LFQ2Freq)) ;
el se
if( LFO2Noi se) // sanple & hold
PhaseAddLFQ2 = (int)(pm ->LFCFreq( LFC2Freq)/pm ->pMasterlnfo->Sanpl esPer Sec* 0x200000) ;
el se
PhaseAddLFC2 = (int)(pm ->LFCFreq( LFCRFreq)*pnm ->TabSi zeD vSanpl eFr eq*0x200000) ;

if( QideActive) {

PhaseAddl = (int)(FrequencyFronmfpm ->TabSizeD vSanpl eFreq*0x10000);

PhaseAdd2 = (int) (FrequencyFrontDet uneSeni *Det uneFi ne*pm - >TabSi zeDi vSanpl eFr eq* 0x10000) ;
el se {

PhaseAddl = (int)(Frequency*pni ->TabSi zeD vSanpl eFreq*0x10000) ;

Phase Add2 = (i nt) (Frequency*Det uneSem *Det uneFi ne*pni - >TabSi zeDi vSanpl eFr eq* 0x10000) ;
}

inline float CTrack:: Gsc()
{

float o, 02;
int Bl, B2;
if( LFOMx) {
B2 = Bal 2 + ((pwavet abLFQ2[ ((unsi gned) PhaseLFC2) >>2 1] *LFQ2Anpunt ) >>15);

if( B2<0)
B2 = 0;
el se
if( B2>127)
B2 = 127;
Bl = 127 -B2;
}
el se {
B1 Bal 1;

B2 Bal 2;



}

/1 oscl
if( noisel) {
short t = rl+r2+r3+r4;
rl=r2; r2=r3; r3=r4; r4=t;
o = (float) ((t*Bl)>>7);
}
el se
o = (float)((pwa vetabl[ Ph1>>16] *Bl)>>7);

/1 osc2

if( noise2) {
short u = rl+r2+r3+r4;
rl=r2; r2=r3; r3=r4; ré=u;
02 = (u*B2)>>7;

el se
02 = (pwavet ab2[ Ph2>>16] * B2) >>7;

switch( M xType)

{

case 0: //ADD
0 += 02;
br eak;

case 1: // ABS
o = fabs(o -02)*2-0x8000;
br eak;

case 2: // ML
0 *= 02*( 1.0/ 0x4000);
br eak;

case 3: // highest anp
if( fabs(o) < fabs(02))

0 = 02;

br eak;

case 4: // lowest anp
if( fabs(o) > fabs(02))

0 = 02;

br eak;

case 5: // AND
o= (int)o & (int)o2;
br eak;

case 6: // R
o= (int)o | (int)o2;
br eak;

case 7: /] XOR
o = (int)o ~ (int)o2;
break;

}

return o + ((pwavet absub[ PhaseSub>>16] * SubCscVol ) >>7) ;

}

inline float CTrack::VCA()

Il EG..
if( ! AEGCount --)
switch( ++AEGSt at e)
{
case EGS_SUSTAI N
AEGCount = AEGSust ai nTi ne;

Amp = Vol une;
AnpAdd = 0.0;
br eak;

case EGS_RELEASE:
AEGCount = AEGRel easeTi ne;
AmpA dd = - Vol une/ AEGRel easeTi ne;
br eak;
case EGS_RELEASE
AEGSt at e
AEGCount
Anp = 0.0;
br eak;

1
EGS_NONE;
-1;

i +

}

Ap +=AnpAdd;
if( LFO_Anp) {
float a =
Amp + (pwavet abLFOL[ ( (unsi gned) PhaseLFOL) >>21] * LFOLAmount ) / (127. 0* 0x8000) ;
if( a<0)
a = 0;
return( a);

el se

return Anmp;

inline float CTrack::Filter( float x)
float vy;

/'l Envel ope
if( FEGState) {
if( !FEGCount --)
switch( ++FEGSt at e)

{
case EGS_SUSTAI N
FEGCount = FEGSust ai nTi ne;
Cut = (fl oat)FEnvMod;
Cut Add = 0.0;
br eak;
case EGS_RELEASE:
FEGCount = FEGRel easeTi ne;



}

Cut Add = ((float) -FEnvMbd)/FEGRel easeTi ne;
br eak;

case EGS_RELEASE
FEGStat e
FEGCount
Qut = 0.0;
Cut Add = 0.0;
br eak;

1
EGS_NONE; // false
-1;

mnan +

}
Cut += Cut Add;

}
Il LFO
/1 cut
int ¢, r;
if( LFO_Cut)
c = Qutoff + Cut + // Cut = EnvhMod
((pwavet abLFOL[ ( (unsi gned) PhaseLFOL) >>21] * LFOLAnount ) >>(7+8) ) ;
el se
c = CQutoff + Qut; // CQut = Envibd
if( c<0)
c =0;
el se
if( c>127)
c = 127;
/1l Reso

if( LFO_Reso) {
r = Resonance +
((pwavet abLFC2[ ( (unsi gned) PhaseLFC2) >>21] * LFQ2Anount ) >>( 7+8) ) ;
if(r <0
r o=

0;
el se
if( r >127)
r = 127;
}
el se

r = Resonance;

int ofs = (( c<<7)+r)<<3;

y = coefsTabOf fs[of s] *x +
coef sTabOf f s[ of s+1] *x1 +
coef sTabOf f s[ of s+2] *x2 +
coef sTabOf f s of s+3] *y1 +
coef sTabOf f s[ of s+4] *y2;

y2=yl;
yl=y;
x2=x1;
X1=x;
return vy;

inline void CTrack: : NewPhases()

if( PitchMbdActive) {
if( dideActive) {

if( LFO Gscl) {
float pf = LFOOscTab[ (pwavet abLFOL[ ( (unsi gned) Phase
Phasel += PhaseAdd1*d i deFact or *Pi t chFact or * pf ;
PhaseSub += PhaseAdd1*d i deFact or * Pi t chFact or *pf / 2;

}

else {
Phasel += PhaseAdd1*d i deFact or*Pit chFactor;
PhaseSub += PhaseAdd1*d i deFact or *Pi t chFact or/ 2;

}
if( LFO_ Gsc2)
Phase2 += PhaseAdd2*d i deFact or *Pi t chFact or

LFQL) >>21] * LFOLAnount >>7) + 0x8000] ;

*LFQOscTab[ ( pwavet abLFQ2[ ( (unsi gned) PhaseLFQ2) >>21] * LFC2Anount >>7) + 0x8000] ;

el se

Phase2 += PhaseAdd2*d i deFactor*PitchFa ctor;
dideFactor *= dideMil;
if( !dideCount --) {

dideActive = fal se;

PhaseAddl = (int)(Frequency*pm ->TabSi zeD vSanpl eFreq*0x10000) ;

PhaseAdd2 = (i nt) (Frequency*DetuneSem *Det uneFi ne* pm

}

}
else { /] kein Qide
if( LFO Gscl) {

- >TabSi zeD vSanpl eFr eq* 0x10000) ;

float pf = LFOCscTab[ (pwavet abLFOL[ ((unsi gned) PhaseLFQL) >>21] * LFOLAnount >>7) + 0x8000] ;

Phasel += PhaseAdd1*PitchFact or *pf;
PhaseSub += PhaseAdd1*Pit chFactor*pf/2;

else {
Phasel += PhaseAdd1*PitchFactor;
PhaseSub += PhaseAdd1*PitchFactor/2;

}
if( LFO_ Gsc2)
Phase2 += PhaseAdd2*Pit chFact or

*LFQOscTab[ ( pwavet abLFQ2[ ( (unsi gned) PhaseLFQR) >>21] * LFC2Anount >>7) + 0x8000] ;

el se
Phase2 += PhaseAdd2*Pi t chFactor;

}

PitchFactor *= Pitchmuil;

if( !PEGCount --)
if( ++PEGState == 2) {// DECAY -PHASE begi nnt
PEGCount = PEGDecayTi ne;
PitchMmul =
else // AD-Kurve ist zu Ende
Pi t chMbdActi ve = fal se;

pow( pow( 1/1.01, PEnvMbd), 1.0/PEGDecayTi ne);



}

else { // kein PitchMd
if( dideActive) {
if( LFO Gscl) {

float pf =
Phasel += Ph
PhaseSub +=
}
el se {

Phasel += Ph
PhaseSub +=

}
if( LFO_ Gsc2)
Phase2 += Ph

aseAdd1*d i deFact or *pf ;
PhaseAdd1*Q i deFact or *pf/ 2;

aseAdd1*d i deFactor;
PhaseAdd1*d i deFact or/ 2;

aseAdd2*d i deFact or

LFQOscTab[ ( pwavet abLFOL[ ( (unsi gned) PhaseLFOL) >>21] * LFOLAmount >>7) + 0x8000] ;

*LFQOscTab[ ( pwavet abLFQ2[ ( (unsi gned) PhaseLFQR) >>21] * LFC2Anount >>7) + 0x8000] ;

el se
Phase2 += Ph
G ideFactor *= dide
if( !'dideCount --)
dideActive
PhaseAddl =
PhaseAdd2 =

el se {

if( LFO GOscl) {
float pf =
Phasel += Ph
PhaseSub +=

}

el se {
Phasel += Ph
PhaseSub +=

}
if( LFO Gsc2)

aseAdd2*d i deFactor;
mul ;
{

= fal se;

(in t)(Frequency*pm ->TabSi zeD vSanpl eFr eq* 0x10000) ;

(i nt) (Frequency*Det uneSem *Det uneFi ne* pm

aseAdd1*pf;
PhaseAdd1*pf/ 2;

aseAdd1;
PhaseAddl/ 2;

Phase2 += PhaseAdd2
*LFQOscTab[ ( pwavet abLFQ2[ ( (unsi gned) PhaseLFQ2) >>21] * LFC2Anount >>7) + 0x8000] ;

el se

Phase2 += PhaseAdd2;

if( Phasel & 0xf8000000) { // neuer
PWL

if( LFOPW) { //LFO_PW Md
centerl =

if( centerl <0)
centerl = O;

dur chl auf ?2?

LFOLAMount / (127. 0*0x8000) ;

el se
if( centerl > 1)
centerl = 1;
else // No LFO
centerl = Centerl;

PhScal elA = 0.5/center1;
PhScal e1B = 0.5/ (1 -centerl);
centerl *= 0x8000000;

11 PW

if( LFOPW) { //LFO_PW Md

- >TabSi zeD vSanpl eFr eq* 0x10000) ;

LFQOscTab[ ( pwavet abLFOL[ ( (unsi gned) PhaseLFOL) >>21] * LFOLAnmount >>7) + 0x8000] ;

Centerl + (float)pwavet abLFOL[ ( (unsi gned) PhaseLFOL) >>21] *

center2 = Center2 + (float)pwavet abLFQ2[ ((unsi gned) PhaseLFQR) >>21] *

if( center2 <0)
center2 = 0;
el se

LFCRAMoUNt / ( 127. 0* 0x8000) ;

if( center2 > 1)
center2 = 1;

Il No LFO

center2 = Center?2;
Ph Scal e2A = 0.5/ center2;
PhScal e2B = 0.5/ (1 -center2);
center2 *= 0x8000000;

el se

/1 SYNC
if( Sync)
Phase2 = Phasel; // !

}

Phasel &= Ox7ffffff;
Phase2 &= Ox7ffffff;
PhaseSub &= Ox7ffffff;

if( Phasel < centerl)
Phl = Phasel*PhScal elA;
el se
Phl = (Phasel -

if( Phase2 < center2)
Ph2 = Phas e2*PhScal e2A;
el se
Ph2 = (Phase2 -

Il LFCs
PhaseLFOL += PhaseAddLFOL;
PhaseLFQ2 += PhaseAddLFQ2;
}

void CTrack: : Wrk( float *psanples,

for( int i=0; i<numsanples;

if( AEGState) {

i++) {

IREN]

center1)*PhScal e1B + 0x4000000;

cent er 2) *PhScal e2B + 0x4000000;

int nunsanpl es)



char const

{

float o = Gsc()*VCA();

*psanpl es++ = Filter(
adaut = o;
}
el se
*psanpl es++ = 0;
NewPhases() ;

adaut + o);

*m :: DescribeVal ue(int const param

static char txt[16];

swi t ch(param{

case
case

case

case

case

case

case

case
case
case
case
case
case
case
case

case

case

case

case

2:
4:

5:

6:

7.

8:

12:
13:
17:
18:
19:
23:
24:
25:

14:
26:

/1 PWL
/1 PW2

I/ anti knack

int const val ue)

sprintf(txt, "% : %", (int)(value*100.0/127),

br eak;
/1 sem detune
if( value == 0x40)
return "+0 hal fnotes";

el se
if( value > 0x40)
sprintf( txt,
el se
sprintf( txt,
br eak;

/1 fine detune
if( value == 0x40)
return "+0 cents";

el se
if( value > 0x40)
sprintf( txt,
el se
sprintf( txt,
br eak;
/1 Sync

if( value == SWTCH ON)
return( "on");

el se

return( "off");
br eak;
/1 M xType

switch( value) {
case 0: return( "add");

case 1: return( "difference");
case 2: return( "mul");

case 3: return( "highest anp "
case 4: return( "lowest anp");
case 5. return( "and");

case 6: return( "or");

case 7: return( "xor");

case 8: return( "randont');

br eak;

}

Il Mx

switch( value) {

case O:return "Gscl";

case 127:return "Gsc2";
defaul t: sprintf(txt, "%%6b:

}

br eak;

/1 Pitch Env
/1 Pitch Env
/'l Anp Env
/'l Anp Env

/'l Anp Env
/1 Filt er Env

/1 Filter Env
/1l Filter Env

100 - (int)(val ue*100. 0/ 127));

"+% hal fnotes", value -0x40);

"% hal fnotes", value -0x40);

"+% cents",

"% cents",

)

(int)((value -0x40)*100.0/63));

(int)((val ue -0x40)*100.0/63));

%%, 100 -(int)(val ue*100.0/127),

(int)(val ue*100.0/127));

sprintf( txt, "%4f sec", EnvTinme( val ue)/1000);

br eak;

/1 PitchEnvMod
/1 Filt ENvMbd

sprintf( txt, "%" , value-0x40);

br eak;

switch( value) {
case 0: return( "l owpass");
case 1: return( "highpass");
case 2: return( "bandpass");
case 3: return( "b andreject")
}

br eak;

/1 LFOLDest
switch( value) {
case 0: return "none";
case 1: return "oscl";
case 2: return "p.w dthl";
case 3: return "vol une";
case 4: return "cutoff";
case 5. return "oscl+pwl"; //
case 6: return "oscl+vol une";

12
/1 13



case 7: return "oscl+cutoff"; // 14
case 8: return "pwl+volu nme"; // 23
case 9: return "pwl+cutoff"; // 24
case 10: return "vol +cutoff"; // 34
case 11: return "ol+pwl+vol ";// 123
case 12: return "ol+pwl+cut";// 124
case 13: return "ol+vo |+cut";// 134
case 14: return "pwl+vol +cut";// 234
case 15: return "all";// 1234
}
br eak;

case 31: // LFQRDest
switch( value) {
case 0: return "none";

case 1: return "osc2";

case 2: return "p.w dth2";

case 3: return "mx";

case 4: return "resonance";

case 5. return "osc2+pw2"; // 12
case 6: return "osc2+mx"; // 13
case 7: return "osc2+res"; // 14
case 8: return "pw2+m x"; // 23
case 9: return "pw2+res"; // 24
case 10: return "mx+res"; // 34

case 11: return "o2+pw2+m x"; // 123
case 12: return "o2+pw2+res"; // 124
case 13: return "o2+m x+res"; // 134
case 14: return "pw2+ni x+res"; // 234
case 15: return "all"; // 1234
}
br eak;
case 10: // SubOsc\Wave
if( value == 4)
return( "randont);
case 1: // OSClwave
case 3: // OsC2wave
case 28: // LFOl\Wave
case 32: // LFQRWave
switch( value) {
case 0: return "sine";
case 1: return "saw';

case 2: return "square";
case 3: return "triangle";
case 4: return "noise";
case 5: return "randont;

}

br eak;

case 29: // LFOLFreq
case 33: // LFQ2Freq
if( value <= 116)
sprintf( txt, "%4f Hz', LFOFreq( value));
el se
sprintf( txt, "% ticks", 1<<(value -117));
br eak;
default: return NULL;

return txt;

PECETEETEEE L nr i rr b n i n i n i n b n iy
/1 MACHI NE | NTERFACE METHCDEN
PEEETEETEEE L nr i n i n b n i n i n iy

m::om()
{
TrackVals = tval;
d obal Val s = NULL;
Attrvals = NULL; /] attributes
}
m::~m()
{
}

void m::Init(CMvachineDatal nput * const pi)
TabSi zeDi vSanpl eFreq = (fl oat)(2048. 0/ pMaster|Info ->Sanpl esPer Sec) ;
for( int i=0; i <MAX_TRACKS; i ++)
Tracks[i].pm = this;
Tracks[i].Init();
}
/'l generate frequencyTab

double freq = 16.35; //cO bis b9
for( int j=0; j<9; j++)

{
for( int i=1; i<=12; i ++)
{
freqTab[j*16+i] = (float)freq;
freq *= 1.05946309435929526; // *27(1/12)
}
}

/'l generate coefsTab
for( int t=0; t<4; t++)
for( int f=0; f<128; f++)
for( int r=0; r<128; r++)

Conput eCoef s( coef sTab+(t*128*128+f *128+r)*8,

f,

r,

t);



/'l generate LFQOscTab
for( int p=0; p<0x10000; p++)
LFQOCscTab[ p] = p ow( 1.00004230724139582, p - 0x8000);

void m::Tick()

for (int i=0; i<nuniracks; i++)
Tracks[i].Tick( tval[i]);

bool m::Wrk(float *psanples, int nunsanples, int const)
bool gotsonething = fal se;

for (int i=0; i<nuniracks; i++) {
if ( Tracks[i].AEGState) {
if ( !gotsonething) {
Tracks[i].Wrk( psanples, nunsanples);
got sonet hing = true;

}
el se {
float *paux = pCB ->Get AuxBuffer();
Tracks[i].Wrk( paux, nunsanples);
DSP_Add( psanpl es, paux, nunsanples);
}
}

return gotsonet hi ng;

void m::Stop()
{

for( int i=0; i<nuniracks; i++)
Tracks[i].Stop();
}

void m:: ConputeCoefs( float *coefs, int freq, int r, int t)

float omega = 2*Pl*Cutof f( freq)/pMasterl nfo->Sanpl esPer Sec;
float sn = sin( onega);
float cs = cos( onega);
float al pha;
if( t<2)
al pha = sn / Resonance( r *(freq+70)/(127.0+70));
el se
al pha = sn * sinh( Bandwidth( r) * om ega/sn);

float a0, al, a2, b0, bil, b2;

switch( t) {
case 0: // LP
b0 = (1 - c¢s)/2;
bl = 1 - cs;
b2 = (1 - c¢s)/2;
a0 = 1 + al pha;
al = -2*cs;
a2 = 1 - alpha;
br eak;
case 1: // HP
b0 = (1 + cs)/2;
bl = -(1 + cs);
b2 = (1 + cs)/2;
a0 = 1 + al pha;
al = -2*cs;
a2 = 1 - alpha;
br eak;
case 2: // BP
b0 = al pha;
bl = 0;
b2 = -al pha;
a0 = 1 + al pha;
al = -2*cs;
a2 = 1 - alpha;
br eak;
case 3: // BR
b0 = 1;
bl = -2*cs;
b2 = 1;
a0 = 1 + al pha;
al = -2*cs;
a2 = 1 - alpha;
br eak;
}
coefs[0] = b0/ ao0;
coefs[1] = bl/ao0;
coefs[2] = b2/ao0;
coefs[3] = -al/a0;
coefs[4] = -a2/a0;



M. cpp

/1 MA Buzz plugin by MAKK makk@nx. de

Il released in July 1999

/1 fornulas for the filters by Robert

/1 a.k.a. robert @udi oheads. com

#defi ne

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

#pragma
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne

float *coefsTab = new float [4*128*128*8];
float *LFOOscTab = new fl oat

extern s

CMachi ne
{

IE

CMachi ne
{

IE

CMachi nePar amet er const par aPul seWdthl

IE

CMachi ne
{

IE

CMachi nePar amet er const paraPul seWdth2 =

{

IE

NUMMVES 126

<string. h>

<stdlib. h>

<assert. h>

<mat h. h>

<float. h>

"..l../Machinel nterface. h"
“..l..ldsplib/dsplib.h"

optimze ("a", on)
MAX_TRACKS

EGS_NONE
EGS_ATTACK
EGS_SUSTAI N
EGS_RELEASE

hort waves[];
Par anet er const paraNote =

pt_note,
"Not e",
"Not e",
NOTE_M N,
NOTE_MAX,
0,

0,

0

Par anet er const paraWavel =

pt _byte,

"Oscl Wave",

"QOscillator 1 Wavefornt,
0,

NUMMVES,

oxff,

MPF_STATE,

0

pt_byte,

"Oscl PW,

"Oscillator 1 Pulse Wdth",
127,

oxff,

MPF_STATE,

0x40

Par anet er const paraWave2 =

pt_byte,

"Osc2 Wave",

"QOscillator 2 Wavefornt,
0,

NUMMVES,

oxff,

MPF_STATE,

0

CMachi nePar amet er const paraM x =

{

pt _byte,
"Osc Mx",

"Oscillator Mx (Oscl <-> Csc2)

0,

127,

oxff,
MPF_STATE,
0x40

[ 0x10000] ;

N = O

11

11

11

11

Bri st ow - Johnson pbjr bj @i conet.com

00h=Cscl 7Fh=Csc2",

Il type
description
Il Mn
/1 Max
/1 NoVal ue
Il Flags
/1 defaul t
Il type
description
Il Mn
Max
/1 NoVal ue
Il Flags
/1 defaul t
Il type
11 description
Il Mn
/1 Max
/1 NoVal ue
/Il Flags
/1 defaul t
Il type
description
Il Mn
/1 Max
/1 NoVal ue
/'l Flags
/1 defaul t
Il type
/1 description
Il Mn
/1 Max
/1 NoVal ue
/Il Flags
/1 defaul t
Il type
/1 Mn
/1 Max
/1 NoVal ue
/Il Flags
/1 defaul t



IE

CMachi nePar anet er const paraM xType =

{

pt_byte, Il type
"Osc M xType",
"Cscillator Mx Type", /1 description
0, /Il Mn
7, /1 Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0 /1 defaul t
B
CMachi nePar anet er const paraSync =
{
pt _switch, /Il type
"0Osc2 Sync",
"Oscillator 2 Sync: GOscillator 2 synced by GCscillator 1 ... O=off 1=on",
SW TCH_CFF, Il Mn
SW TCH_ON, /1 Max
SW TCH_NO, /1 NoVal ue
MPF_STATE, /1 Flags
SW TCH_OFF /1 default
i
CMachi nePar amet er const par aDet uneSem =
{
pt _byte, Il type
"Osc2 SeniDet",
"Osci llator 2 Senmi Detune in Halfnotes ... 40h=no detune",
0, /1 Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, /Il Flags
0x40 /1 defaul t
i
CMachi nePar amet er const par aDet uneFi ne=
pt _byte, Il type
"0sc2 FineDet",
"QOscillator 2 Fine Detune ... 40h=no detune",
s /1 Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0x50 /1 defaul t
i
CMachi nePar amet er const paradide =
pt _byte, Il type
"Pitch Qide",
"Pitch Aide ... 00h=no @ide 7Fh=nmaxi rum dide",
0, /1 Mn
127, /1 Max
Ooxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t
i
CMachi nePar anet er const par aSubOsc\Wave =
{
pt_byte, Il type
"SubCsc Wave",
"Sub Gscillator Wavefornt, /'l description
0, Il Mn
NUMMVES - 1, /Il Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0 /1 defaul t
i
CMachi nePar amet er const par aSubOscVol =
pt _byte, Il type
"SubGsc Vol ",
"Sub Gscillator Vol une", /1 description
0, Il Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0x40 /1 defaul t
i
CMachi nePar amet er const paraVol une =
pt_byte, Il type
"Vol une",
"Vol une (Sustain-Level)", /1 description
s Il Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0x40 /1 defaul t

e

CMachi nePar anet er const par aAEGAtt ackTi ne =
{

/1 description

/1 description

/1 description



pt_byte, Il type

"Amp Attack",
"Anplitude Envel ope Attack Tine", /1 description
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
5 /1 defaul t
B
CMachi nePar anet er const par aAEGSust ai nTi me =
pt_byte, /Il type
"Anp Sustain",
"Anpl i tude Envel ope Sustain Tine", /1 description
0, Il Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0x10 /1 defaul t
B
CMachi nePar amet er const par aAEGRel easeTime =
pt_byte, Il type
"Anp Rel ease",
"Anpl i tude Envel ope Rel ease Tine", /1 description
s Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0x20 /1 defaul t
i
CMachi nePar anet er const paraFilter Type =
{
pt_byte, Il type
"Filter Type",
"Filter Type ... O=LowPass24 1=LowPassl1l8 2=LowPassl12 3=H ghPass 4=BandPass 5=BandReject", /1 description
0, Il Mn
5, /1 Max
oxff, /1 NoVal ue
MPF_STATE, /Il Flags
2 /] LP12 /1 default
i
CMvachi nePar anet er const paraCutoff =
pt_byte, Il type
"Filter CQutoff",
"Filter Cutoff Frequency", /1 description
0, /1 Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
32 /1 default
i
CMachi nePar anet er const par aResonance =
pt_byte, Il type
"Filter QBW,
"Filter Resonance/Bandwi dth", /1 description
s Il Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, /1 Flags
32 /1 default
i
CMachi nePar anet er const par aPEGAtt ackTi ne =
{
pt_byte, Il type
"Pitch Attack",
"Pitch Envel ope Attack Tine", /1 description
0, /1 Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
7 /1 defaul t
i
CMachi nePar amet er const par aPECDecayTi ne =
pt_byte, Il type
"Pitch Decay",
"Pitch Envel ope Decay Tine", /1 description
0, Il Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0x0b /1 defaul t
i
CMachi nePar amet er const par aPEnvibd =
pt _byte, Il type
"Pit ch EnvMbd",
"Pitch Envel ope Mdul ation", /1 description
0, /1 Mn
127, /Il Max

oxff, /1 NoVal ue



MPF_STATE, /'l Flags
0x40+32 /1 defaul t
i
CMachi nePar anet er const paraFEGAtt ackTi ne =
{
pt _byte, Il type
"Filter Attack",
"Filter Envel ope Attack Tine", /1 description
0, /Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
7 /1 defaul t
B
CMachi nePar anet er const par aFEGSust ai nTi me =
pt_byte, /Il type
"Filter Sustain",
"Filter Envel ope Sustain Tine", /1 description
s Il Mn
127, /Il Max
oxf f, /1 NoVal ue
MPF_STATE, Il Flags
0x0e /1 defaul t
i
CMachi nePar amet er const par aFECGRel easeTi nme =
{
pt _byte, Il type
"Filter Release",
"Filter Envel ope Rel ease Tine", /1 description
0, Il Mn
127, Il Max
oxff, /1 NoVal ue
MPF_STATE, /Il Flags
0xOf /1 defaul t
i
CMvachi nePar anet er const paraFEnvMbd =
{
pt_byte, /1 type
"Filter EnvhMbd",
"Filter Envel ope Mdul ation ... <40h neg. EnvMbd 40h=no EnvMbd >40h pos. EnvMbd",
0, Il Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0x40+32 /1 defaul t
i
Il LFCs
CMachi nePar amet er const paralLFOLDest =
pt _byte, Il type
"LFOL Dest",
"Low Frequency Gscillator 1 Destination", /1 description
s /1 Mn
15, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t
i
CMvachi nePar armet er const paralFOlWave =
{
pt_byte, Il type
"LFOL Wave",
"Low Frequency Gscillator 1 Wavefornt, /1 description
0, /1 Mn
4, /1 Max
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0 /1 defaul t
i
CMachi nePar anet er const paralLFOLFreq =
{
pt _byte, Il type
"LFOL Freq",
"Low Frequency Gscillator 1 Frequency", /1 description
0, /1 Mn
127, /1 Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 default
i
CMachi nePar anet er const par aLFOLAmount =
pt _byte, Il type
"LFOL Amount™,
"Low Frequency Gscillator 1 Anount", /1 description
s /1 Mn
127, /Il Max
oxff, /1 NoVal ue
MPF_STATE, Il Flags
0 /1 defaul t



/1 1fo2
CMachi nePar amet er const paralLFQ2Dest =

pt_byte,
"LFC2 Dest",
"Low Frequency Gscillator 2 Destination",
0,
15,
oxff,
MPF_STATE,
0
B

CMachi nePar anet er const paralLFQ2Wave =

pt_byte,

"LFC2 Wave",

"Low Frequency GCscillator 2 Wavefornt,
0,

4,

oxff,

MPF_STATE,

0

IE

CMachi nePar anet er const paralLFQ2Freq =
{
pt_byte,
"LFC2 Freq",
"Low Frequency Gscillator 2 Frequency",
0,
127,
oxff,
MPF_STATE,
0
i

CMachi nePar anet er const par aLFCRAmount =

pt_byte,
"LFC2 Amount”,
"Low Frequency Gscillator 2 Anount",
0,
127,
oxff,
MPF_STATE,
0
i

CMachi nePar anet er const paralLFOLPhaseDi ff =

pt _byte,
"LFOL Ph Diff",
"Low Frequency GCscillator 1 Phase Difference: 00h =0°

127,

oxff,
MPF_STATE,
0x40

3
CMachi nePar anet er const paralLFQ2PhaseDi ff =

pt_byte,
"LFQ2 Ph Diff",
"Low Frequency GCscillator 2 Phase Difference: 00h=0°
0,
127,
oxff,
MPF_STATE,
0x40
i

/1 ATTRI BUTES

CMvachi neAttribute const attrLFOLScal eCscl =

{
"LFOL Cscillatorl Scal e",
0,
127,
127
i

CMvachi neAttribute const attrLFOLScal ePWM =

"LFOL Pul seWdthl Scal e",

127,

127
i
CMvachi neAttribute const attrLFOLScal eVol ume =
{

"LFOL Vol une Scal e",

0,

127,

127
i

CMvachi neAttribute const attrLFOLScal eCutoff =

"LFOL Cutoff Scale",

127,

Il type
11
Il Mn
/1 Max
/1 NoVal ue
/Il Flags
/1 defaul t
Il type
11
Il Mn
/1 Max
/1 NoVal ue
/'l Flags
/1 defaul t
Il type
11
/Il Mn
/1 Max
/1 NoVal ue
Il Flags
/1 defaul t
Il type
11
Il Mn
/1 Max
/1 NoVal ue
Il Flags
/1 defaul t
Il type
40h=180° 7Fh=357°",
/1 Mn
/1 Max
/1 NoVal ue
Il Flags
Il type
40h=180° 7Fh=357°",
/1 Mn
/1 Max
/1 NoVal ue
/'l Flags

description

description

description

descri ption



127
IE

CMvachi neAttr i bute const attrLFQ2Scal eCsc2 =

"LFQ2 Cscillator2 Scal e",
0,

127,

127

IE

CMvachi neAttribute const attrLFQ2Scal ePV2 =
{
"LFQ2 Pul seWdth2 Scal e",
0,
127,
127
B

CMvachi neAttribute const attrLFQ2Scal eM x =
"LFO2 M x Scal e",

127,
127
e

CMvachi neAttribute const attrLFQ2Scal eReso =
{
"LFQ2 Resonance Scal e",
0,
127,
127
i

CMVachi neAttribute const *pAttributes[] =
{
&attrLFOLScal eCscl,
&attr LFOLScal ePW,,
&attr LFOlScal eVol une,
&attrLFOLScal eCut of f,
&attrLFQ2Scal eCsc2,
&att r LFQ2Scal ePW2,
&attr LFQ2Scal eM x,
&attr LFQ2Scal eReso

CMachi nePar amet er const *p Paraneters[] = {
&par aWavel,

&par aPul seW dt h1,
&par aVave2,
&par aPul seW dt h2,
&par aDet uneSem ,
&par aDet uneFi ne,
&par aSync,
&par aM xType,
&par aM x,
&par aSubOsc\Wave,
&par aSubCscVol ,

&par aPEGAt t ackTi e,
&par aPEGDecayTi ne,
&par aPEnvMbd,

&par ad i de,

&par aAEGAL t ackTi e,
&par aAEGSust ai nTi ne,
&par aAEGRel easeTi ne,

&par aFi | t er Type,
&par aCut of f,

&par aResonance,

&par aFEGAt t ackTi e,
&par aFEGSust ai nTi ne,
&par aFEGRel easeTi ne,
&par aFEnvMbd,

/1 LFO 1
&par aLFOLDest ,
&par aLFOLWave,
&par aLFOLFr eq,
&par aLFOLAMount ,
&par aLFOLPhaseDi f f,
/1 LFO 2
&par aLFQ2Dest ,
&par aLF2Wave,
&par aLFQ2Fr eq,
&par aLFQ2Anount ,
&par aLF2PhaseDi f f,

&par aNot e,
&par aVol une,

i
#pragnma pack(1)

class gvals

{
public:
byte Wavel;



byte Pul seWdthi;
byte Wave2;

byte Pul seWdt h2;
byt e DetuneSem ;
byt e DetuneFi ne;
byte Sync;

byte M xType;

byte Mx;

byte SubOscWave;
byte SubGCscVol ;
byt e PEGAtt ackTi ne;
byt e PEGDecayTi ne;
byt e PEnvMod;
byte Qi de;

byte AEGAttackTi ne;
byt e AEGSust ai nTi ne;
byt e AEGRel easeTi ne;

byte FilterType;
byte Cutoff;

byt e Resonance;
byte FEGAttackTi me;
byt e FEGSustai nTi ne;
byt e FEGRel easeTi ne;
byt e FEnvMod;

byte LFOLlDest;
byte LFOlWave;
byte LFOLFreq;
byte LFOLAnount;

byte LFOLPhaseDi ff;
byte LFQ2Dest;
byte LFC2Wave;
byte LFQ2Freq;
byte LFQ2Anount;
byte LFQ2PhaseDi ff;

i

class tvals

public:
byte Note;
byte Vol une;

i

class aval s

public:
int LFOLScal eGscl;
int LFOLScal ePW;
i nt LFOLScal eVol ung;
int LFOLScal eCutoff;
int LFO2Scal eGsc2;
int LFO2Scal ePW2;
int LFO2Scal eM x;
int LFO2Scal eReso;

i

#pragma pack()

Cwvachi nel nfo const Maclnfo =

{
MT_GENERATOR, Il type
M _VERSI ON,
0, 11
1, 11
MAX_TRACKS, /1 max tracks
35, /1 nund obal Par aneters
2, /1 nunilr ackPar anet er s
pPar aneters,
8,
pAttributes,
#i f def _DEBUG
"Mt by Makk (Debug build)", /1 nane
#el se
"Mt by Makk",
#endi f
" /1 short nanme
" vakk", /1 aut hor
NULL
i
class m;

class CTrack

{
public:
void Tick(tvals const &v);
void Stop();
void Init();
void Wrk(float *psanples, int nunsanples);
inline int Gsc();
inline float VCA();
inline float CTrack::Filter( float x);
voi d NewPhases();
int MSToSanpl es(doubl e const ms);

public:



N A GsC......
int Phasel, Phase2, PhaseSub;

int Phl, Ph2;
float centerl, center2;
int cl, c2;

fl oat PhScal elA, PhScal elB;
float PhScal e2A, PhScal e2B;

int

bool

PhaseAddl, PhaseAdd2;
float Frequency, FrequencyFrom

/'l Qide

dideActive;

float dideMil, QideFactor;
int dideCount;

/1 PitchEnviod

bool PitchMdActi ve;

/1 PEG ... AD-Hillkurve

int PEGState;

int PEGCount;

float Pitchwul, PitchFactor;

/1 random generator... rauschen

short r1, r2, r3, r4;
float A dQut; // gegen extreme Knackser/\Wertespringe

[ AEG ....... ASR - Hil | kurve
int AEGState;

int AEGCount;

int Vol une;

int Amp;

int AnpAdd;

[ A Filter..........
float x1, x2, yl, y2;

float x241, x242, y241, y242;
int FEGState;

int FEGCount;

float Cut;

float CutAdd;

[ LFGs...........
int PhLFOL, PhLFQ2;

m *pm; // ptr to Machinelnterface

i
class mi : public CMachinelnterface
{
public:
m();
virtual ~m();
virtual void Init(CvachineDatal nput * const pi);
virtual void Tick();
virtual bool Wrk(float *psanples, int nunmsanples, int const node);
virtual void Set NumTracks(int const n) { nunilracks = n;
virtual void Stop();
virtual char const *m::DescribeVal ue(int const param int const val ue);
voi d Conput eCoefs( float *coefs, int f, int r, int t);
/1 skal efuncs
inline float s cal LFOFreq( int v);
inline float scal EnvTine( int v);
inline float scal Cutoff( int v);
inline float scal Resonance( float v);
inline float scal Bandwi dth( int v);
inline int m::MToSanpl es(doubl e const ns);
public:
/1 osC
bool noi sel, noise2;
int SubGscVol ;

float Centerl, Center?2;
const short *pwavetabl, *pwavetab2, *pwavetabsub;

Il Filter

float *coefsTabOffs; // abhangig vom FilterTyp
int Qutoff, Resona nce;
bool db24, db1s;

/1 PEG

int PEGAttackTi nme;

int PEGDecayTi ne;

int PEnvMod;

bool PitchMd;

Il AEG

int AEGAttackTi nme;

int AEGSustai nTi ne;

int AEGRel easeTi ne;

Il FEG

int FEGAttackTi ne;

int FEGSustai nTi ne;

int FEGRel easeTi ne;

int FEnvMod;

/Il dide

bool dide;

int dideTine;

/1 Detune

float DetuneSem , DetuneFine;
bool Sync;

Il LFCs

bool LFOLNoi se, LFC2Noi se; // andere Frequenz
bool LFOLSynced, LFO2Synced; // zum Songt enpo



const short *pwavetabLFOL, *pwavetabLFQ2;
int PhaseLFOl, PhaselLFQ2;

int PhaseAddLFOl, PhaseAddLFQ2;

int LFOLFreq, LFQ2 Freq;

int LFOlLPhaseD ff, LFQ2PhaseDi ff;

/1 Anounts

int LFOLAnount, LFQ2Anount;
int LFOLAnount Gscil;

float LFOLAnount PWL;

i nt LFOLAnount Vol une;

int LFOLAnount Cut of f;

int LFQ2Anount Csc2;

float LFQ2Amount PW2;

int LFQ2Anount M x;

int LFQ2Anount Reso;

float TabSi zeD vSanpl eFr eq;
int nunmfracks;
CTrack Tracks[ MAX_TRACKS] ;

Il LFO

/111

bool LFO Gscl;

bool LFO PW,;

bool LFO Anp;

bool LFO Cut;

112

bool LFO Gsc2;

bool LFO PW2;

bool LFO M x;
bool LFO Reso;

11 CscM x

int Ball, Bal?2;

int MxType;

aval s aval; // attributes

gvals gval; // gl obals
tvals tval [ MAX TRACKS]; // track -vals

IE

DLL_EXPORTS

/1 Skal i erungsnet hoden
inline float m::scal Cutoff( int v)

return (float)(pow (v+5)/(127.0+5), 1.7)*13000+30);
inline float m::scal Resonance( float v)

return (f loat)(pow v/127.0, 4)*150+0.1);
i}nline float m::scal Bandw dth( int v)
i return (float)(pow v/127.0, 4)*4+0.1);
inline float m::scal LFOFreq( int v)

return (float)((pow( (v+8)/(116.0+8), 4) -0.000017324998565270)*40. 00072);
}

inline float m::scal EnvTime( int v)

return (float)(pow (v+2)/(127.0+2), 3)*10000);
}

IR NNy
/1 CTRACK METHODEN

IR NNy,
inline int m::MToSanpl es(double const ns)

return (int)(pMasterlnfo ->Sanpl esPerSec * ns * (1.0 / 1000.0)) + 1; // +1 wg. div durch O

}
voi d CTrack: : Stop()
{
AEGSt ate = EGS_NONE;
}

void CTrack::Init()
{

AEGSt ate = EGS_NONE;

FEGSt ate = EGS_NONE;

PEGSt at e = EGS_NONE;
r1=26474; r2=13075; r3=18376; r4=31291; // randonGener at or
Phasel = Phase2 = Phl = Ph2 = PhaseSub = 0; // Osc starten neu
x1 =x2 =yl =y2 =0; //Filter
X241 = x242 = y241 = y242 = 0; / /Filter

adout = 0;
Ap = 0;
AEGCount = -1,
FEGCount = -1;
PEGCount = -1;

centerl = pm ->Centerl;
center2 = pm ->Center2;
PhScal elA = 0. 5/center1;
PhScal e1B = 0.5/ (1 -centerl);
PhScal e2A = 0.5/ center2;



PhScal e2B = 0.5/ (1 -center2);

cl = center 1*0x8000000;

c2 = center2*0x8000000;
dideActive = fals eg;

Pi t chMbdActi ve = fal se;

Vol ume = par aVol une. Def Val ue << 20;

}
void CTrack:: Tick( tvals const &tv)

if( tv.Volune != paraVol une. NoVal ue)
Vol une = tv. Vol une << 20;

if( tv.Note !'= paraNote . NoValue) { // neuer wert
if( (tv.Note >= NOTE_.MN) && (tv.Note <= NOTE_MAX)) { // neue note gesetzt
FrequencyFrom = Frequency;
Frequency = (float)(16.3516*pow( 2, ((tv. Note>>4)*12+(tv. Not e&0x0f )-1)/12.0));

if( pmi ->dide) {
dideActive = true;
if( Frequency > FrequencyFron)
didemul = (float)pow 2, 1.0/pm ->dideTine);
el se
didemul = (float)pow 0.5, 1.0/pm ->dideTine);
dideFactor = 1;
dideCount = (int)(log( Frequency/FrequencyFrom )/l og(dideMl));
}
el se
dideActive = fal se;

/1 trigger envel opes neu an...
Il Amp
AEGState = EGS_ATTA CK;
AEGCount = pm - >AEGAttackTi ne;
AmpAdd = Vol unme/ pm - >AEGAt t ackTi ne;
Amp = 0; //AnpAdd; // fange bei 0 an
/1 Pitch
if( pm ->PitchMod) {
Pi t chMbdActive = true;
PEGSt ate = EGS_ATTACK;
PEGCount pm - >PEGAt t ackTi ne;
Pitchmul = (float)pow pow 1.01, pm ->PEnvMod), 1.0/pm ->PEGAttackTine);
PitchFactor = 1.0;

}
el se

Pi t chMbdActi ve = fal se;
Il Filter

FEGState = EGS ATTACK;

FEGCount = pmi ->FEGAtt ackTi ne;

Cut Add = ((float)pm ->FEnvMbd)/pm ->FEGAttackTi ne;
Cut = 0.0; // fange bei 0 an

} else
if( tv.Note == NOTE_OFF)
AEGState = EGS_NONE; // note aus
}
if( dideActive) {
PhaseAddl = (int)(FrequencyFrompm ->TabSizeD vSanpl eFreq*0x10000);
PhaseAdd2 = (int)(FrequencyFronfpm ->DetuneSem *pm ->DetuneFi ne*pni - >TabSi zeDi vSanpl eFr eq* 0x10000) ;
}
el se {
PhaseAddl = (int)(Frequency*pni ->TabSi zeD vSanpl eFreq*0x10000) ;
PhaseAdd2 = (int)(Frequency*pnm ->DetuneSem *pni - >Det uneFi ne*pni - >TabSi zeDi vSanpl eFr eq* 0x10000) ;
}
}
inline int CTrack::Gsc()
{
int o, 02
int Bl, B2;

if( pm ->LFOMx) { // LFO-M X
B2 = pni ->Bal 2 + ((pm ->pwavet abLFQ2[ ( (unsi gned) PhLFQ2) >>21] *pni - >LFCR2Anount M x) >>15) ;

if( B2<0)
B2 = 0;
el se
if( B2>127)
B2 = 127;
Bl = 127 -B2;
/1 osc 1

if( pm ->noisel) {
short t = rl+r2+r3+r4;
rl=r2; r2=r3; r3=r4; rda=t;
0 = (t*Bl)>>7;
}
el se
o = (pm ->pwavet abl[ (unsi gned) Ph1>>16] *B1) >>7;

/'l osc2

if( pm ->noise2) {
short u = rl+r2+r3+r4;
rl=r2; r2 =r3; r3=r4; ré4=u;
02 = (u*B2)>>7;

el se
02 = (pm ->pwavet ab2[ (unsi gned) Ph2>>16] * B2) >>7;



}
else { // kein LFO
/1l oscl
if( pm ->noisel) {
short t = rl+r2+r3+r4;
rl=r2; r2=r3; r3=r4; r4=t;
o = (t*pm ->Bal1)>>7;

el se

o = (pm ->pwavetabl[ (unsi gned) Ph1>>16] *pm ->Bal 1) >>7;
/'l osc2
if( pm ->noise2) {

short u = rl+r2+r3+r4;

rl=r2; r2=r3; r3=r4; r4=u;

02 = (u*pm ->Bal 2)>>7;

el se
02 = (pm ->pwavet ab2[ (unsi gned) Ph2>>16] *pni - >Bal 2) >>7;

}
/'l PhaseDependent M xi ng

switch( pm ->M xType)

{

case 0: //ADD
0 += 02;
br eak;

case 1: // ABS
o0 = (abs(o -02)<<1) -0x8000;
br eak;
case 2: // ML
0 *= 02;
o >>= 15;
br eak;
case 3: // highest anp
if( abs(o) < abs(02))
0 = 02;
br eak;
case 4: // lowest a
if( abs(o) > abs(02))
0 = 02;
br eak;
case 5: // AND
0 & 02;
br eak;
case 6: // OR
o |= 02;
br eak;
case 7: /] XOR
0 "= 02;
br eak;

}
return o + ((pnm ->pwavet absub[ PhaseSub>>16] *pm - >SubOscVol ) >>7);
}

inline float CTrack::VCA()
{
Il EG..
if( ! AEGCount --)

switch( ++AEGState )

{

case EGS_SUSTAI N
AEGCount = pm - >AEGSust ai nTi ne;
Amp = Vol une;
AmpAdd = 0;
br eak;

case EGS_RELEASE:
AEGCount = pmi - >AEGRel easeTi ne;
AmpAdd = - Vol une/ pm - >AEGRel easeTi ne;
br eak;

case EGS RELEASE +
AEGState =
AEGCoun t =
Ap = 0;
br eak;

1
EGS_NONE;
-1;

}
Anp +=AnpAdd;
if( pm ->LFO Amp) {
float a =
Amp + ((pm ->pwavet abLFOL[ ((unsi gned) PhLFQOL) >>21] *pni - >LFOLAnpbunt Vol ume) <<5) ;
if( a<0)
a = 0;
return( a*(1.0/0x8000000));

el se
return Amp*(1.0/0x8000000);

inline float CTrack::Filter( float x)
float y;

/'l Envel ope
if( FEGState) {
if( !FEGCount --)
switch( ++FEGSt ate)

{
case EGS_SUSTAI N
FEGCount = pmi ->FEGSust ai nTi ne;



}

Cut = (float)pm ->FEnvMod;
Cut Add = 0.0;
br eak;
case EGS_RELEASE:
FEGCount = pmi - >FEGRel easeTi ne;
Cut Add = ((float) - pm - >FEnvMbd)
br eak;
case EGS_RELEASE
FEGSt at e
FEGCount
CQut = 0.0;
Cut Add = 0.0;
br eak;

1
EGS_NONE; // false
-1;

mnn +

}
Cut += Cut Add;
}

Il LFO
/1 cut
int c, r;
if( pm ->LFO Cut)
c = pm ->Cutoff + Cut + // Cut = EnvMbd
((pm ->pwavet abLFOL[ ( (unsi gned) PhLFOL) >>21] * pm

el se

c = pm ->Cutoff + Cut; // Cut = EnvMod
if( c<0)

c =0;
el se

if( c>127)

c = 127;

/1l Reso

if( pm ->LFO Reso) {
r = pm ->Resonance +
((pm ->pwavet abLFC2[ ( (unsi gned) PhLFC2) >>21] * pm

if(r <0)
r =0;
el se
if( r >127)
r = 127;
}
el se

r = pm ->Resonance;

int ofs = ((c<<7)+r)<<3;

y = pm ->coefsTabO fs[of s] *x +
pm ->coef sTabOf f s[ of s+1] *x1 +
pm ->coef sTabCOf f s[ of s+2] *x2 +
pm ->coef sTabCOf f s[ of s+3] *y1 +
pm - >coef sTabCf f s[ of s+4] *y2;

y2=yl;
yl=y;
X2=x1;
Xx1=x;
if (!pm ->db24)
return y;
else { /] 24 DB
float y24 = pm ->coefsTabOf fs[ofs]*y +
pm ->coefsTabOr f s[ of s+1] *x241 +
pm ->coefsTabOr f s [ of s+2] *x242 +
pm ->coef sTabOr f s[ of s+3] *y241 +
pm - >coef sTabOf f s[ of s+4] *y242;
y242=y241;
y241=y24;
X242=x241;
x241=y;
if( !'pm ->dbl8)
return y24;
el se
return (y+y24)*0.5;

inline void CTrack: : NewPhases()

if( Pi tchMdActive) {
if( QideActive) {
if( pm ->LFO Gscl) {

float pf = LFOOscTab[(pm ->pwavetabLFOL[ ((unsi gned)PhLFOL) >>21] * pmi

/ pm - >FEGRel easeTi ne;

- >LFQOLAnount Cut of f) >>(7+8) ) ;

- >LFC2Anpunt Reso) >>(7+8) ) ;

Phasel += PhaseAdd1*d i deFact or *Pi t chFact or * pf ;
PhaseSub += (PhaseAdd1>>1)*d i deFact or *Pi t chFact or * pf ;

*Pi tchFactor;

}
el se {

Phasel += PhaseAdd1*d i deFact or

PhaseSub += (PhaseAdd1>>1)*d i deFact or *Pi t chFact or ;
}

if( pm ->LFO Osc2)

Phase2 += PhaseAdd2*d i deFact or *Pi t chFact or

*LFQOscTab[ (pm - >pwavet abLFC2[ ( (unsi gned) PhLFCR2) >>21] * pmi

el se

Phase2 += PhaseAdd2*d i deFact or*Pi t chFact or;

dideFactor *= dideMl;
if( !dideCount --) {
dideActive = fal se;
PhaseAddl = (i nt) (Frequency*pm

- >TabSi zeD vSanpl eFr eq*0x10000) ;

- >LFOLAmount Gsc1>>7) + 0x8000] ;

- >LFQ2Anmount Gsc2>>7) + 0x8000] ;

PhaseAdd2 = (int)(F requency*pm ->DetuneSem *pni - >Det uneFi ne*pni - >TabSi zeDi vSanpl eFr eq* 0x10000) ;

}

}
else { /] kein Qide
if( pm ->LFO Gscl) {

float pf = LFOOscTab[ (pm ->pwavetabLFOL[ ((unsi gned)PhLFOL) >>21] *pmi

Phasel += PhaseAdd1*PitchFact or *pf;
PhaseSub += (PhaseAdd1>>1)*Pi t chFact or *pf ;

- >LFOLAmount Gsc1>>7) + 0x8000] ;



}

el se {
Phasel += PhaseAdd1*PitchFactor;
PhaseSub += (PhaseAdd1>>1)*PitchFactor;

}
if( pm ->LFO Gsc2)
Phase2 += PhaseAdd2*Pit chFact or
*LFQOscTab[ (pm - >pwavet abLFC2[ ( (unsi gned) PhLFC2) >>21] *pmi - >LFQ2Anpunt Gsc2>>7) + 0x8000] ;
el se
Phase2 += PhaseAdd2*Pi t chFactor;
}

PitchFactor *= Pitchmil;

if( !PEGCount --)
if( ++PEGState == 2) {// DECAY -PHASE begi nnt
PEGCount = pm ->PEGDecayTi ne;
Pi tchmul = pow( pow( 1/1.01, pni ->PEnvMd), 1.0/pni ->PEGDecayTi ne);

else // AD-Kurve ist zu Ende
Pi t chMbdActi ve = fal se;
}

else { // kein PitchMd
if( dideActive) {
if( pm ->LFO Gscl) {
float pf = LFOOscTab[(pm ->pwavetabLFOL[ ( (unsi gned) PhLFOL) >>21] *pm - >LFOLAnpunt Gsc1>>7) + 0x8000] ;
Phasel += PhaseAdd1*did eFactor*pf;
PhaseSub += (PhaseAdd1>>1)*Qd i deFact or *pf ;

else {

Phasel += PhaseAdd1*d i deFactor;

PhaseSub += (Ph aseAdd1>>1)*d i deFactor;
}
if( pm ->LFO Gsc2)

Phase2 += PhaseAdd2*d i deFact or

*LFQOscTab[ (pm - >pwavet abLFC2[ ( (unsi gned) PhLFC2) >>21] *pmi - >LFQ2Anount Gsc2>>7) + 0x8000] ;

el se

Phase2 += PhaseAdd2*d i deFactor;
dideFactor *= dideMil;
if( !dideCount --) {

dideActive = false;

PhaseAddl = (int)(Frequency*pm ->TabSi zeD vSanpl eFreq*0x10000) ;

PhaseAdd2 = (int)(Frequency*pm ->DetuneSem *pnmi - >Det uneFi ne*pni - >TabSi zeDi vSanpl eFr eq* 0x10000) ;

el se {
if( pm ->LFO Gscl) {
float pf = LFOOscTab[(pm ->pwavetabLFOL[ ((unsi gned) PhLFOL) >>21] *pmi - >LFOLAnpunt Gsc1>>7) + 0x8000] ;
Pha sel += PhaseAddl1*pf;
PhaseSub += (PhaseAdd1>>1)*pf;

el se {
Phasel += PhaseAddi;
PhaseSub += (PhaseAdd1>>1);

if( pm ->LFO Gsc2)
Phase2 += PhaseAdd2
*LFQOscTab[ (pm - >pwavet abLFC2[ ( (unsi gned) PhLFC2) >>21] *pmi - >LFQ2Anount Gsc2>>7) + 0x8000] ;
el se
Phase2 += PhaseAdd2;

if( Phasel & Oxf8000000) { // neuer durchlauf ??
/1 PW

if( pm ->LFO PW) { //LFO_PW Md
centerl = pm ->Centerl + (float)pm ->pwavet abLFOL[ ((unsi gned) PhLFOL) >>21] *
pm - >LFOlAnpunt PW;
if( centerl <0)
centerl = O;
el se
if( centerl > 1)
centerl = 1;

}
else // No LFO
centerl = pm ->Centerl;
PhScal elA = 0.5/centerl;
Ph Scal elB = 0.5/ (1-centerl);
cl = center1*0x8000000;
11 PW
if( pm ->LFO PW) { //LFO_PW Md
center2 = pm ->Center2 + (float)pm ->pwavet abLFQ2[ ((unsi gned) PhLFQ2) >>21] *
pm - >LFQ2Anpount PW2;
if( center2 <0)
center2 = 0;
el se
if( center2 > 1)
center2 = 1;

}
else // No LFO
center2 = pm ->Center2;
PhScal e2A = 0.5/ center2;
PhScal e2B = 0.5/ (1 -center2);
c2 = center2* 0x8000000;

/1 SYNC
if( pm ->Sync)
Phase2 = Phasel; // !
}

Phasel &= Ox7ffffff;
Phase2 &= Ox7ffffff;



}

PhaseSub &= Ox7ffffff;

if( Phasel < cl)
Phl = Phasel*PhScal elA;

el se

Phl = (Phasel -

if( Phase2 < c2)
Ph2 = Phase2*PhScal e2A;

el se

Ph2 = (Phase2 -

11

LFGs
PhLFOL += pmi - >PhaseAddLFOL;
PhLFQ2 += pni - >PhaseAddLFC2;

void CTrack: : Wrk( float *psanples,

for( int i=0; i<nunsanples;
if( AEGState) {
*psanpl es++
adaut = o;
}
el se
*psanpl es++
NewPhases() ;
}
}
11
Tl DESCRI PTI ON
L

char const *m::DescribeVal ue(int const param

{

c1) *PhScal e1B + 0x4000000;

c2) *PhScal e2B + 0x4000000;

int nunsanpl es)

i++) {

float o = Gsc()*VCA ();

static char *M xTypeTabl[ 9]
" add"

"di fference",
“mul ",
"hi ghest anmp",
"l owest anp",
"and",

“or

"xor",
“randont };

static char

"oscl+pwl”,
"oscl+vol une",
"oscl+cutoff",
" pwl+vol une",
"pwl+cut of f*,
"vol +cutof f",

= Filter( AddQut + 0);

= 0;

= {

*LFOLDest Tab[ 16] = {
"none",
"oscl",
"p.widthl",
"vol une",
"cutoff",

/112

/1 13
/1114
/1 23
/1 24
/1 34

"ol+pwl+vol ", // 123
"ol+pwl+cut",// 124
"ol+vol +cut",// 134
"pwl+vol +cut”,// 234

“all"/] 1234

h

static char *LFOMveTab[5] = {
"sine",
"saw',
"square",
“triangle",
"randont',

h

static char *LFQ2Dest Tab[ 16] = {
"none",
"osc2",
"p. width2",
"mox",
"resonance",
"osc2+pw2", // 12
"osc2+m x", // 13
"osc2+res", // 14
“pw2+m x", [/ 23
"pw2+res", [/ 24
"mx+res", // 34
"o2+pw2+mi x", // 123
"o2+pw2+res", // 124
"02+m x+res", // 134

" pw2+mi x+res”, //

vall"

I

11 1234

234

static char *FilterTypeTab[6] = {
"l owpass24",
"l owpass18",
"l owpass12",
"hi ghpass",
"bandpass",
"bandreject" };

#i ncl ude "waves/wavenane.in c"

I/ anti

int const val ue)

knack



static char txt[16];

swi t ch(param {

case 0: // OSClwave
case 2: // OsC2wave
case 9: // SubGCsc\Wave
return( wavenanes|val ue]);
br eak;
case 1: // PW
case 3: // PW
sprintf(txt, "% : %", (int)(value*100.0/127),
100 -(int)(val ue*100.0/127));
br eak;
case 4: // sem detune
if( value == 0x40)
return "+0 hal fnotes";
el se
if( value > 0x40)
sprintf( txt, "+% halfnotes", value -0x40);
el se
sprintf( txt, "% halfnotes", value -0x40);
br eak;
case 5: // fine detune
if( value == 0x40)
return "+0 cents";
el se
if( value > 0x4 0)
sprintf( txt, "+% cents", (int)((value -0x40)*100.0/63));
el se
sprintf( txt, "% cents", (int)((value -0x40)*100.0/63));
br eak;
case 6: // Sync
if( value == SWTCH Q\)
return( "on");
el se
return( "off");
br eak;
case 7: I/ M xType
return M xTypeTabl[ val ue] ;
br eak;
case 8: // Mx
switch( value) {
case O:return "Gscl";
case 127:return "GCsc2";
default: sprintf(txt, "%%6: %9%46, 100 - (int)(value*100.0/127),
(int)(val ue*100.0/127));
}
br eak;
case 11: // Pitch Env
case 12: // Pitch Env
case 15: // Amp Env
case 16: // Amp Env
case 17: // Anp Env
case 21: // Filter Env
case 22: // Filter Env
case 23: // Filter Env
sprintf( txt, "%4f sec", scal EnvTi ne( val ue)/1000);
br eak;
case 13: // PitchEnvMd
case 24: // Filt ENvMd
sprintf( txt, "%", value -0x40);
br eak;
case 18: //FilterType
return FilterTypeTab[ val ue];
br eak;
case 25: // LFOLDest
return LFOLDest Tab[ val ue];
br eak;
case 30: // LFQRDest
return LFQ2Dest Tab[ val ue] ;
br eak;
case 26: // LFOl\Wave
case 31: // LFQ2Wave
return LFOMveTabl[ val ue] ;
br eak;
case 27: // LFOLFreq
case 32: // LFQ2Freq
if( value <= 116)
sprintf( txt, "%4f Hz', scal LFOFr eq( value));
el se
sprintf( txt, "% ticks", 1<<(value -117));
br eak;
case 29: //LFOlPhaseDiff
case 34: //LFQ2PhaseDiff
sprintf( txt, "%°", value *360/128);
br eak;
default: return NULL;
return txt;

PEEETILTEEE L n i rr b nr b r b n i n i n iy
/1 MACH NE | NTERFACE METHCDEN
PEOLTELTEEE L r i rr b r i n i n i n i n iy

m::

mi ()



d obal Val s = &gval ;

t);

TrackVal s = tval;
AttrVals = (int *)&aval;
}
m::~m()
{
}
void m::Init(CVachi neDatal nput * const pi)
{
TabSi zeDi vSanpl eFreq = (fl oat)(2048. 0/ pMaster|Info ->Sanpl esPer Sec) ;
Il Filter
coef sTabOffs = coefsTab; // LowPass
Cutof f = paraCut of f. Def Val ue;
Resonance = par aResonance. Def Val ue;
db24 = db18 = fal se;
11 PEG
PEGAt t ackTi me = MSToSanpl es( scal EnvTi ne( par aPEGAt t ackTi me. Def Val ue) ) ;
PEGDecayTi ne = MSToSanpl es( scal EnvTi ne( paraPEGDecayTi ne. Def Val ue) ) ;
PEnvibd = 0;
Il FEG
FEGAt t ackTi me = MSToSanpl es( scal EnvTi ne( par aFEGAt t ackTi me. Def Val ue) ) ;
FEGSust ai nTi me = MSToSanpl es( scal EnvTi me( par aFEGSust ai nTi m e. Def Val ue) ) ;
FEGRel easeTi ne = MSToSanpl es( scal EnvTi me( par aFEGRel easeTi ne. Def Val ue) ) ;
FEnvMbd = 0;
11 AEG
AEGAt t ackTi me = MSToSanpl es( scal EnvTi me( par aAEGAt t ackTi ne. Def Val ue) ) ;
AEGSust ai nTi ne = MSToSanpl es( scal En vTi ne( paraAEGSust ai nTi me. Def Val ue) ) ;
AEGRel easeTi ne = MSToSanpl es( scal EnvTi ne( par aAEGRel easeTi nme. Def Val ue) ) ;
pwavet abl = pwavet ab2 = pwavetabsub = waves;
noi sel = noise2 = Sync = fal se;
LFOLNoi se = LFC2Noi se = fal se;
LFOLSynced = LF2Synced = fal se;
PhaseLFOL = PhaselLFQ2 = 0;
pwavet abLFOL = pwavet abLFQ2 = pCB ->Get Gsci | | at or Tabl e( OAF_SI NE) ;
Det uneSemi = DetuneFine = 1.0;
PhaseAddLFOL = PhaseAddLFQ2 = 0;
SubCscVol = paraSubGscVol . Def Val ue;
/1 Pul seWdth
Centerl = (float)(paraPul seWdthl. Def Val ue/ 127.0) ;
Center2 = (float) (paraPul seW dth2. Def Val ue/ 127. 0) ;
LFOLAmount = LFQRAmount = 0;
LFOLPhaseDi ff = paralLFOLPhaseD ff. Def Val ue<<(9+1 6);
LFC2PhaseDi ff = paralLFOLPhaseDi f f . Def Val ue<<(9+16);
11 CscM x
Bal 1 = 127 - par aM x. Def Val ue;
Bal 2 = paraM x. Def Val ue;
M xType = 0;
LFO Gscl = LFOPW = LFO Anp = LFO Qut = fal se;
LFO Gsc2 = LFO PW2 = LFO M x = LFO Reso = fal se;
for( int i=0; i<MAX_TRACKS; i ++)
{
Tracks[i].pm = this;
Tracks[i].Init();
}
/'l generate coefsTab
for( int t=0; t<4; t++)
for( int f=0; f<128; f++)
for( int r=0; r<128; r++)
Conput eCoef s( coef sTab+(t*128*128+f *128+r)*8, f, r,
/'l generate LFQOscTab
for( int p=0; p<0x10000; p++)
LFOOscTab[p] = pow( 1.00004230724139582, p - 0x8000);
}

void m::Tick()

Il Filter

if( gval.FilterType != paraFilterType. NoVal ue)
if( gval.FilterType == 0){ //LP24

el se {

db18 = fal se;
db24 = true;

coef sTabOffs = coef sTab;

if( gval .FilterType == 1){ //LP24
db18 = true;
db24 = true;
coef sTabOffs = coef sTab;
}
el se {
db18 = fal se;
db24 = fal se;

coef sTabOf fs = coefsTab + (int)(gval.Fi

I terType-2)*128*128*8;



}

if( gval.Cutoff != paraCutoff.NoVal ue)
Cutoff = gval.Cutoff;

if( gval.Resonance != paraResonance. NoVal ue)
Resonance = gval . Resonance;

Il FEG
if( gval.FEGAttackTi me ! = paraFEGAtt ackTi ne. Noval ue)

FEGAt t ackTi me = MSToSanpl es( scal EnvTi ne( gval . FEGAt t ackTi ne));
gval . FEGSust ai nTi ne ! = par aFEGSust ai nTi nme. NoVal ue)

FEGSust ai nTi me = MSToSanpl es( scal EnvTi ne( gval . FEGSust ai nTi ne) ) ;
gval . FEGRel easeTi ne ! = par aFEGRel easeTi ne. NoVal ue)

FEGRel easeTi me = MSToSanpl es( scal EnvTi me( gval . FEGRel easeTine) ) ;
if( gval.FEnvMod ! = paraFEnvMbd. NoVal ue)

FEnvMb d = (gval . FEnvMbd - 0x40) <<1;

if

if

/1 PEG
if( gval.PEGAttackTi ne ! = paraPEGAttackTi ne. Noval ue)

PEGAt t ackTi me = MSToSanpl es( scal EnvTi ne( gval . PEGAt t ackTi ne));
if( gval.PEGDecayTi ne ! = paraPEGDecayTi ne. NoVal ue)

PEGDecayTi me = MSToSanpl es( scal EnvTi ne( gval . PEGDecayTi ne));

if( gval.PEnvMod ! = paraPEnvMbd. NoVal ue) {
if( gval.PEnvMbd - 0x40 !'= 0)
PitchMbd = true;
el se {
Pi tchMd = fal se;
for( int i=0; i<nuniracks; i++)
Tracks[i].PitchMdActive = fal se;

}
PEnvMbd = gval . PEnvMbd - 0x40;

if( gval.Mx != paraM x. NoVal ue) {
Bal 1 127 -gval . M x;
Bal 2 gval . M x;

}

if( gval.dide != paradide. Noval ue)
if( gval.Qide == 0) {
dide = fal se;
for( int i=0; i<nuniracks; i+4)
Tracks[i].dideActive = fal se;

}
el se {
dide = true;
dideTine = gval . @ ide*10000000/ pMasterInfo ->Sanpl esPer Sec;
}
/1 SubGCsc

if( gval.SubCscWave ! = paraSubGscWave. NoVal ue)
pwavet absub = waves + (gval . SubGCscWave<<11);

if( gval.SubGscVol != paraSubGscVol . NoVal ue)
SubGscVol = gval . SubCscVol ;

11 PW
if( gval.PulseWdthl != paraPul seWdthl. Noval ue)
Center1l = gval . Pul seWdthl/127.0;

if( gval.Pul sewdth2 != paraPul seWdth2. NoVal ue)
Center2 = gval . Pul seWdt h2/127.0;

/1 Detune
if( gval.DetuneSem != par aDetuneSem . NoVal ue)
DetuneSem = (float)pow( 1.05946309435929526, gval .DetuneSeni -0x40);
if( gval.DetuneFine != paraDetuneFi ne. NoVal ue)
Det uneFi ne = (float)pow( 1.00091728179580156, gval . DetuneFine -0x40);
if( gval.Sync !'= SWTCH |
if( gval.Sync == SWTCH ON)
Sync = true;
el se
Sync = fal se;

if( gval.MxType != paraM xType. NoVal ue)
M xType = gval . M xType;

if( gval.Wavel != paraWavel. NoValue) { // neuer wert
if( gval.Wavel == NUMMVES)
noi sel = true;
el se {
noi sel = fal se;
pwavet abl = waves + (gv al . Wavel << 11);

}

if( gval.Wve2 != paraWave2. NoVal ue) // neuer wert
if( gval.Wave2 == NUMMVES)
noi se2 = true;
el se {
noi se2 = fal se;
pwavet ab2 = waves + (gval . Wave2 << 11);

Il AEG
if( gval.AEGAttackTi me ! = paraAEGAtt ackTi ne. Noval ue)

AEGAt t ackTi ne = MSToSanpl es( scal EnvTi ne( gval . AEGAt t ackTi ne) ) ;
if( gval.AEGSustainTine != paraAEGSust ai nTi ne. NoVal ue)



AEGSust ai nTi me = MSToSanpl es( scal EnvTi ne( gval . AEGSust ai nTine)) ;
if( gval.AEGRel easeTi ne ! = par aAEGRel easeTi ne. NoVal ue)
AEGRel easeTi ne = MSToSanpl es( scal EnvTi ne( gval . AEGRe |easeTine));

/1 LFOL
if( gval.LFOLDest != paralLFOLDest.NoVal ue) {
LFO OGscl = LFO PWM = LFO Anp = LFO Cut = fal se;
swi tch( gval . LFOlDest) {
case 0: ...none
case 1:
LFO Gscl = true;
br eak;
case 2:
LFO PWL = true;
br eak;
case 3:
LFO Amp = true;
br eak;
case 4:
LFO CQut = true;
br eak;

case 5 // 12

LFO Cscl = true;
LFO_PW = true;
br eak;

case 6: // 13
LFO Cscl = true;
LFO Amp = true;
br eak;
case 7: // 14
LFO Gscl = true;
LFO Qut = true;

br eak;

case 8 // 23
LFO PW = true;
LFO Anmp = true;
br eak;

case 9: // 24
LFO PW = true;
LFO CQut = true;
br eak;

case 10: // 34
LFO Anmp = true;
LFO CQut = true;
br eak;

case 11: // 123
LFO Gscl = true;

LFO PW = true;
LFO Anp = true;
br eak;

case 12: // 124
LFO Gscl = true;

LFO PW = true;
LFO CQut = true;
br eak;

case 13: // 134
LFO Gscl = true;

LFO Anp = true ;
LFO CQut = true;
br eak;
case 14: // 234
LFO PW = true;
LFO Anp = true;
LFO CQut = true;
br eak;

case 15: // 1234
LFO Cscl = true;

LFO PW = true;
LFO Anmp = true;
LFO CQut = true;
br eak;

}

}

if( gval.LFOlWave != paralLFOlWave. NoVal ue) {
pwavet abLFOL = pCB ->Get Gsci | | at or Tabl e( gval . LFOLWave) ;
if( gval.LFOlWave == OWNF_NO SE)
LFOLNoi se = true;
el se
LFOLNoi se = fal se;

if( gval.LFOLFreq != paralLFOLFreq. NoVal ue)
if( gval.LFOLFreq>116) {
LFOLSynced = true;
LFOLFreq = gval . LFOlLFreq - 117,

el se {
LFOLSynced = fal se;
LFOLFreq = gval . LFOLFreq;
}

if( gval.LFOLAmount != paralLFOLAmount . NoVal ue)
LFOLAmount = gval . LFOLAmount ;

i f( LFO1Synced)
if( LFOLNoise) // sample & hold
PhaseAddLFOL = (i nt)(0x200000/ (pMasterlnfo ->Sanpl esPerTi ck<<LFOLFreq));



el se
PhaseAddLFOL = (int) ((doubl e) 0x200000*2048/ (pMasterInfo ->Sanpl esPer Ti ck<<LFOLFreq));

el se
if( LFOLNoise) // sanple & hold
PhaseAddLFOL = (int)(scal LFOFreq( LFOLFreq)/pMasterlnfo ->Sanpl esPer Sec*0x200000);
el se
PhaseAddLFOL = (i nt)(scal LFOFreq( LFOLFreq)*TabSi zeD vSanpl eFr eq*0x200000) ;
/1 LFQ2
if( gval.LF2Dest != paralLFC2Dest. NoVal ue) {
LFO Gsc2 = LFO PW = LFOMx = LFO Reso = fal se;
switch( gval.LFQ2Dest) {
case 0: ...none
case 1:
LFO CGsc2 = true;
br eak;
case 2:
LFO PW2 = true;
br eak;
case 3:
LFOMXx = true;
br eak;
case 4:
LFO Reso = true;
br eak;
case 5 // 12
LFO CGsc2 = true;
LFO PW2 = true;
br eak;
case 6: // 13
LFO CGsc2 = true;
LFOMXx = true;
br eak;
case 7: // 14
LFO Csc2 = tr ue;
LFO Reso = true;
br eak;
case 8 // 23
LFO PW2 = true;
LFOMXx = true;
br eak;
case 9: // 24
LFO PW2 = true;
LFO Reso = true;
br eak;
case 10: // 34
LFOMXx = true;
LFO Reso = true;
br eak;
case 11: // 123
LFO CGsc2 = true;
LFO PW2 = true;
LFOMXx = true;
br eak;
case 12: // 124
LFO CGsc2 = true;
LFO PW2 = true;
LFO Reso = true;
br eak;
case 13: // 134
LFO Gsc2 = true;
LFOMXx = true;
LFO Reso = true;
br eak;
case 14: // 234
LFO PW2 = true;
LFOMXx = true;
LFO Reso = true;
br eak;
case 15: // 1234
LFO Gsc2 = true;
LFO PW2 = true;
LFOMXx = true;
LFO Reso = true;
br eak;
}
}

if( gval.LF2Wave != paralLF2Wave . NoVal ue) {
pwavet abLFQ2 = pCB ->Get Gsci | | at or Tabl e( gval . LFC2Wave) ;
if( gval.LFG2Wave == ONF_NO SE)
LFC2Noi se = true;
el se
LFQ2Noi se = fal se;

}

if( gval.LFQ2Freq ! = paralLFQ2Freq. NoVal ue)
if( gval.LFQ2Freq>116) {
LFQ2Synced = true;
LFQ2Freq = gval . LFQRFreq - 117,

el se {
LF®2Syn ced = fal se;
LFQ2Freq = gval . LFQ2Freq;
}

if( gval.LFQAmunt != paralLFC2Amount . NoVal ue)
LFQ2Amount = gval . LFQ2Anount ;

/1 LFO-Phasen-Differenzen

if( gval.LFOLPhaseDi ff != para LFOLPhaseD ff. NoVal ue)
LFOLPhaseDi ff = gval . LFOLPhaseDi ff << (9+16);

if( gval.LF2PhaseDi ff != paraLFQ2PhaseDi ff. NoVal ue)
LFC2PhaseDi ff = gval . LFO2PhaseDi ff << (9+16);



bool mi:

void mi:

}

void mi:

{

if( LFQ2Synced)
if( LF2Noise) // sanple & hold
PhaseAddLFC2 = (i nt)(0x200000/ (pMasterlnfo ->Sanpl esPerTi ck<<LFC2Freq));
el se
PhaseAddLFQ2 = (int) ((doubl e) 0x200000*2048/ (pMasterlnfo ->Sanpl esPer Ti ck<<LFQRFreq));
el se
if( LFO2Noi se) // sanple & hold
PhaseAddLFC2 = (int)(scal LFOFreq( LFQ2Freq)/pMasterlnfo ->Sanpl esPer Sec*0x200000) ;
el se
PhaseAddLFC2 = (int)(scal LFOFreq( LFQ2Freq)*TabS izeDi vSanpl eFreq*0x200000);

/1 skalierte LFO-Anounts

LFOLAmount Gscl = (LFOLAmount *aval . LFOLScal eGscl) >>7;

LFOLAnount PAL = ( LFOLAnpunt *aval . LFOLScal ePWL/ ( 128. 0% 127. 0* 0x8000) ) ;
LFOLAmount Vol une = (LFOLAnount *aval . LFOLScal eVol une) >>7;

LFOLAmount Cut of f = (LFOLAnount *aval . LFOLScal eCut of f) >>7;

LFC2Amount Gsc2 = (LFCRAmount *aval . LFO2Scal eGsc2) >>7;

LFC2Amount PW2 LFC2Amount *aval . LFO2Scal ePW2/ (128. 0*127. 0* 0x8000) ) ;
LFQ2Amount M x LFC2Amount *aval . LFO 2Scal eM x) >>7;

LFC2Amount Reso = ( LFCRAmount *aval . LFO2Scal eReso) >>7;

= (
=(

/'l TrackParans durchgehen
for (int i=0; i<nuniracks; i++)
Tracks[i].Tick( tval[i]);

:Work(float *psanples, int nunmsanples, int const)
bool gotsonething = fal se;

for ( int i=0; i<nuniracks; i++) {
if ( Tracks[i].AEGState) {
Tracks[i].PhLFOL = PhaseLFOL + i*LFOLPhaseDiff;
Tracks[i].PhLFQ = PhaseLFQ2 + i *LFO 2PhaseDiff;
if ( !gotsonething) {
Tracks[i].Wrk( psanples, nunsanples);
got sonet hing = true;

}

else {
float *paux = pCB ->Get AuxBuffer();
Tracks[i].Wrk( paux, nunsanples);
DSP_Add( psanpl es, paux, nunsanples);

}

}

}

PhaseLFO1 += PhaseAddLFOL* nunsanpl es;
PhaseLFQ2 += PhaseAddLFC2* nunsanpl es;
return gotsonet hi ng;

:Stop()
for( int i=0; i<nuniracks; i++)
Tracks[i].Stop();
: Conput eCoef s( float *coefs, int freq, int r , int t)

float onmega = 2*Pl*scal Cutof f (freq)/pMasterlnfo ->Sanpl esPer Sec;

float sn = (float)sin( onega);
float cs = (float)cos( onega);
float al pha;

if( t<2)

al pha = (float)(sn / scal Resonance( r *(freq+70)/(127 .0+70)));
el se

alpha = (float)(sn * sinh( scal Bandwi dth( r) * onega/sn));

float a0, al, a2, b0, bil, b2;

switch( t) {

case 0: // LP
b0 = (1 - c¢s)/2;
bl = 1 - cs;
b2 = (1 - cs)/2;
a0 = 1 + al pha;
al = -2*cs;
a2 = 1 - alpha;
br eak;

case 1: // HP
b0 = (1 + cs)/2;
bl = -(1 + cs);
b2 = (1 + cs)/2;
a0 = 1 + al pha;
al = -2*cs;
a2 = 1 - alpha;
br eak;

case 2: // BP
b0 = al pha;
bl = 0;
b2 = -al pha;
a0 = 1 + al pha;
al = -2*cs;
a2 = 1 - alpha;
br eak;

case 3: // BR
b0 = 1;
bl = -2*cs;
b2 = 1;
a0 = 1 + al pha;



}

coef s[ 0]
coef s[ 1]
coef s[ 2]
coef s[ 3]
coef s[ 4]

al = -2*cs;

a2

= 1 - alpha;

br eak;

b0/ ao0;
b1/ a0;
b2/ a0;
-al/ a0;
- a2/ a0;



nul . cpp

#i ncl ude <string. h>

#include <stdlib.h>

#i ncl ude <assert.h>

#i ncl ude <mat h. h>

#include "../../Machinelnterface. h"
#include "../../auxbus/auxbus. h"

CMachi nePar amet er const parabumy = { pt_byte,
CMachi nePar anet er const *pParameters[] =
/1 gl obal
&par abunmmy
B
#pragnma pack(1)
class gvals
public:
byte dummy;
B
#pragma pack()
Cwvachi nel nfo const Maclnfo =

MT_EFFECT,
M _VERSI ON,

orooo

pParaneters,
0,
NULL,

#i f def _DEBUG

"Dumy", "Dummy", 0, 127, 255, MPF_STATE, 0 };

Il type

Il flags

/1 mn tracks

/1 max tracks

/1 nund obal Paraneters
/1 nuntrackPar aneters

"Jeskola Mul tiplier (Debug build)", /1 name
#el se
"Jeskola Mul tiplier", /'l nanme
#endi f
"Ml tiplier", /1 short nane
"Oskari Tammelin", /1 aut hor
"Set Channel "
i
class m publ i c CMachi nel nterface
public:
m();
virtual ~m();
virtual void Init(CvachineDatal nput * const pi);
virtual void Tick();
virtual bool Wrk(float *psanples, int numsanples, int const node);
virtual void Command(int const i);
virtual void Save(CMachi neDataQutput * const po);
voi d Di sconnect Aux();
private:
private:
int Channel;
gval s gval ;
i
DLL_EXPORTS
m::m()
{
d obal Val s = &gval ;
}
m::~m()
{
AB_Di sconnect (this);
}
voi d cb(void *user)
{
m *pm = (m *)user;
pm - >Di sconnect Aux() ;
}
#def i ne VERSI ON 1

void m::Init(Cvachi neDatal nput * const
{

pi )

if (pi !'= NULL)



byte ver;
pi - >Read(ver);
if (ver == VERSION)

pi - >Read( Channel ) ;

AB_Connect Qut put (Channel , Macl n fo. Short Name,

if (Channel != -1)
}
el se
{
Channel = -1,
}

}

voi d mi:: Save(CMachi neDat aQut put * const po)
{

po->Wite((byte) VERSI ON);

po->Wi t e( Channel ) ;

*psanples * (1.0 / 32768.0);
*paux++ * (1.0 / 32868.0);

/1 no aux connected or no input, pass signal thru unno dified

}
void m::Tick()
{
}
bool m::Wrk(float *psanples, int nunsanples, int const node)
{
if (Channel !'= -1 & nopde & VW _READ)
{
float *paux = pCB->Get AuxBuffer();
AB_Recei ve( Channel , paux, nunsanples);
do
{
double i =
double a =
double o =i * a
if (0 <-1.0)
o=-1.0;
else if (o> 1.0)
o=10;
*psanpl es++ = (float)(o * 32768.0);
} while(--nunsanpl es);
return true;
el se
{
return node & WV READ;
}
}

void m:: D sconnect Aux()
MACHI NE_LOCK;

Channel = -1,

void m::Comand(int const i)
{
if (i ==0)
AB_ShowEdi t or (NULL, &Channel ,

Macl nf o. Short Name, cb, this);

ch,

this);

/1 note: AuxBuffer and AuxBus are not

related in any way



N nereeds D scretize.cpp

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<stri ng. h>

<stdlib. h>

<assert. h>

<mat h. h>

"../Machinel nterface. h"
“..Inr_lib/nr_lib.h"

CMachi nePar amet er const paraDetail =

{
pt _byte, 11
"Detail",
"Detail", 11
1,
16,
0,
MPF_STATE,
1
B
CMachi nePar anet er const paraSeekRate =
{
pt _word, 11
"Rate",
"Change Rate (half life in ms)",
1,
OXFFFF,
0,
MPF_STATE,
125
i
CMachi nePar ameter const paralnit =
pt _word, 11
“Initial",
"Level [initialise] (0=-200% 8000=0% FFFE=~200% ",
0,
Ooxfffe,
oxffff,
MPF_STATE,
0x8000
i
CMachi nePar amet er const paraTarget =
pt _word, 11
"Target",
"Level [target] (0=-200% 8000=0% FFFE=~200%", [/
Ooxfffe,
oxffff,
MPF_STATE,
0x8000
i
CMachi nePar anet er const *pParameters[] =
{
/1 gl obal
&par abDet ai | ,
&par aSeekRat e,
&paralnit,
&par aTar get
i
#pragnma pack(1)
class gvals
{
public:
byte detail;
word seek_rate;
word initial;
word tar get;
i
#pragma pack()
Cwvachi nel nfo const Maclnfo =
MT_EFFECT, Il type
M _VERSI ON,
0, 11
0, 11
0, 11
4, 11
0, 11
pParaneters,
0,
NULL,
#i f def _DEBUG
"N nereeds Discretize (Debug build)", 11
#el se
"N nereeds Discretize",
#endi f
"Discrete", /1 short nane
"Steve Horne", /1 aut hor
NULL
i
class m public CMvachinel nterface

type
description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
/'l Flags
type
/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
/'l Flags
type
/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
Il Flags
type
description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
/'l Flags

flags

mn tracks

max tracks

nun@ obal Par anet er s
nunir ackPar anet er s

nane

/1 name



{
public:
m();
virtual ~m();
virtual void Init(Cvac hineDatal nput * const pi);

virtual void Tick();
virtual bool Wrk(float *psanples, int nunmsanples, int const node);

private:
private:
int Detail ;
c_Decay_Sinpl e *f_Decay;
I float AttackA
I float AttackB;
I float Target;
I float Current;
gval s gval ;
B
DLL_EXPORTS
m::m()
{
d obal Val s = &gval ;
f_Decay = NULL;
11 AttrVals = (int *)&aval;
}
m::~m()
{
if (f_Decay != NULL) { delete f_Decay; }
}

void m::Init(CMvachi neDatal nput * const pi)
Detail = 1;
f_Decay = new c_Dec ay_Si npl e (pMasterlnfo ->Sanpl esPer Sec) ;

f_Decay->Tick (125, 0, 0);

11 AttackA = pow(2.0, -1000.0 / (((double) pMasterlnfo ->Sanpl esPerSec) * 125.0));
11 AttackB = 1.0 - AttackA
I Target = 0.0;
I CQurrent = 0.0;
}
void m::Tick()
{
if (gval.detail !'= paraDetail.NoVal ue)
{
Detail = gval.detail;
}
f_Decay->Tick (gval.seek_rate, gval.target, gval.initial);
*
if (gval.seek_rate != paraSeekRate. NoVal ue)
{
AttackA = pow(2.0, -1000.0 / (((double) pMasterlnfo ->Sanpl esPerSec) * ((float) gval.seek_rate)));
AttackB = 1.0 - AttackA;
}
if (gval.initial != paralnit.NoVal ue)
Current = ((float) (gval.initial - 0x8000)) / 16384.0;
Target = Current;
}
if (gval.target != paraTarget. NoVal ue)
Target = ((float) (gval.target - 0x8000)) / 16384.0;
}
*/
}

bool m::Wrk(float *psanples, int nunsanples, int const node)

{
if (node == WIWRITE || npde == WI.NO O
return fal se;

if (npde == WM READ)
return true;

float Tnp;

float Tnp2;

float Tnp3;

Tnp3 = ((float) (Detail + Detail));
if (f_Decay->ls_Static ())
{

float |_Level = f_Decay ->Current_Level ();



if (I_Level I=1.0)
{
I | _Level -=1.0;

do
{
Trp

((((*psanpl es) / 65536.0) + 0.5) * Tnp3) + 0.5;
Tmp = (float) ((int) Tnp);

Tnp = ((Tnp / Tnp3) - 0.5) * 65536.0;
Tnp2 = (*psanples) - Tnp;

(*psanpl es) += (Tnp2 * | _Level);
psanpl es++;
} while (--nunsanples);

}

el se
float *I_Aux_Buf = pCB->GetAuxBuffer ();
f_Decay->Overwrite (|_Aux_Buf, nunsanples);
do
{
Tp = ((((*psanples) / 65536.0) + 0.5) * Tnp3) + 0.5;
Tnp = (float) ((int) Tnp);

Tnp = ((Tnp / Tnp3) - 0.5) * 65536.0;
Tp2 = (*psanples) - Tnp;

11 (*psanpl es) += (Tnp2

* (*1 _Aux _Buf - 1.0));
(*psanpl es) += (Tnp2 * (*I

_Aux
_Aux_Buf));

psanpl es++;
| _Aux_Buf ++;

} while (--nunmsanples);

return true;



N ner eeds Fade. cpp

#i ncl ude <string. h>

#i ncl ude <stdlib. h>

#i ncl ude <assert.h>

#i ncl ude <mat h. h>

#include "../Machinelnterface. h"

#include "../nr_lib/nr_lib.h"

NR_LI B_ATTACK_PAR (paraSeekRat e, "Fade Speed", "Fade Speed (half life in ns)")
NR_LI B_AVPLI TUDE16_PAR( paral ni t, "Initial", "Volune [initialise] (0=0% 8000=100% FFFE=~200% ")
NR_LI B_AVPLI TUDE16_PAR(paraTarget, "Target", "Vol une [target] (0=0% 8000=100% FFFE=~200% ")

CMachi nePar anet er const *pParameters[] =

{
/1 gl obal
&par aSeekRat e,
&paralnit,
&par aTar get

i

#pragnma pack(1)

class gval s

{

public:
word seek_rate;
word initial;
word target;

i

#pragma pack()

Cwvachi nel nfo const Maclnfo =

MT_EFFECT, Il type
M _VERSI ON,
0, Il flags
0, /1 mn tracks
0, /1 max tracks
3, /1 nunmd obal Par aneters
0, /1 numlrackPar anet er s
pParaneters,
0,
NULL,
#i f def _DEBUG
"N nereeds Fade v1.0(Debug build)", /1 name
#el se
"N nereeds Fade v1.0", /'l nanme
#endi f
" Fade", /1 short nane
"Steve Horne", /1 aut hor
NULL
i
class m : public Cvachinelnterface
{
public:
mi();
virtual ~m();
virtual void Init(CvachineDatal nput * const pi);
virtual void Tick();
virtual bool Wrk(float *psanples, int numsanples, int const node);
private:
private:

c_Decay_Sinple *f_Level;

gval s gval ;
i
DLL_EXPORTS
m::m()
{
f_Level = NULL;
d obal Val s = &gval ;
11 AttrVals = (int *)&aval;
m::~m()
{
if (f_Level !'= NULL) { delete f_Level; }
}

void m::Init(Cvachi neDatal nput * const pi)

f_Level = new c_Decay_Sinple (pMasterlnfo ->Sanpl esPer Sec);
}

void m::Tick()
{

f_Level ->Tick (gval.seek_rate, gval.target, gval.initial);



bool m::Wrk(float *psanples, int nunsanples, int const node)
if ((mde & WWREAD) == 0) { return false; }

if (node == W _READ)
return true;

return f_Level ->Multiply (psanples, nunsanples);



N ner eeds NRS04. cpp

eg |l onger decay for |ow notes

11

/1 To Do...

11

11 - Broadcast Rx

11 - Handl e detune in twin note command

11 - Update property sheet (if visible) after command received
11

11 - Envel opes

11 - Allow a softy-like envel ope to be configured
11 - Al ow envel ope to vary with note pitch -

11

11 - Filters

11 - Add a property sheet page for filter configuration
11 - Inplement butterworth filters

11 - Add a filter configuration comand

11 - Add filter paraneters to program data

11

11 - Arpegi at eur

11 - ?

11

#i ncl ude <string. h>

#i ncl ude <stdlib. h>

#i ncl ude <stdio. h>

#i ncl ude <assert.h>

#i ncl ude <wi ndows. h>

#i ncl ude <commetrl. h>

#include "../dsplib/dsplib.h"

#include "../dsplib/auxbus. h"

#include "../N nereeds Broadcast Lib/N nereeds Broadcast Lib.h"
#include "../nr_lib/nr_lib.h"

#include "resource. h"

#pragma optimze ("a", on)

#defi ne

float co

NR_LI B_NOTE_PAR

MAX_TRACKS 8
nst oolog2 = 1.0 / l1og(2);

(paraNotelnit,

)
NR_LI B_NOTE_PAR ( par aNot e,

)
NR_LI B_AMPLI TUDE_PAR  (paraVol une,

CMachi ne

IE

#pragma

Par aneter const *pParaneters[] =
/1 gl obal
Il track
&paraNotelnit,

&par aNot e,
&par aVol une

pack(1)

/lclass gvals

114

/1l public
11

11}

word bend;

class tvals

{
public:

i
#pragma

CMachi ne
{

e

class m

byte noteinit;
byte note;
byte vol une;

pack()

Info const Maclnfo =

MI_GENERATOR, M _VERSI ON, 0,
1, MAX_TRACKS,

0, 3, pParaneters,

0, NULL,

"Not e",

"Bend Note",

"Vol une",

/1 mn,

/1 num gl obal pars,

"N nereeds NRS04", "NRS04", "Steve Horne",

"Edit N nereeds NRS04"

class CTrack

{
public:

public:

void Tick(tvals const &v);
void Stop();
void Reset();

bool Generate(float *psanples, int nunsanples);

c_ADSR Track *f_Level ;
c_ADSR2_Track *f_Mod_Level;
c_Pitch_Track *f_Pitch;
c_Frg_To_Phase *f_Frq_To _Phase;

nax tracks

"Not e"

"Bend Note"

"Vol une (0=0% 80=100% FE=~200% ",

/1l type, version,

num trackpars, *pars
/!l numattribs, *attribs

/1 nane,

short nane, author

flags

/1 command nenu

0x80)



c_Frg_To_Phase *f_Frq_To_Phase2;
c_Waveform *f_Waveform // This just duplicates the pointer fromm::f_Wveform
c_Fractal *f_Fractal ; /1 This just duplicates the pointer fromm::f_Fractal

c_Frg_To_Phase *f_Md_Frq_To_Phase;
c_\Waveform *f _Mod_Waveform
c_Fractal *f_Mod_Fractal ;

float f_Md_Buffer [MAX_BUFFER LENGTH; // Used for nodul ator

float f_Buffer [MAX_BUFFER LENGTH); // Used for anplitude
float f_Buffer2 [ MAX_BUFFER LENGTH|; // Used for nodul ator env elope and twin note

CTrack (c_ADSR d obal *p_Level _d obal,
c_ADSR2_d obal *p_Md_Level _d obal ,
c_Pitch_d obal *p_Pitch_d obal )
{
f_Level
f_Mod_Level
f_Pitch

new c_ADSR Track (*p_Level _Qobal);
new c_ADSR2_Tra ck (*p_Mbd_Level _Qd obal);
new c_Pitch_Track (*p_Pitch_Q obal);
f _Frq_To_Phase new c_Frq_To_Phase;
f_Frq_To_Phase2 new c_Frq_To_Phase;
f_Mbd_Frq_To_Phase = new c_Frqg_To_Phase;

f_Level ->Set_Volume (1.0); // Def ault note anplitude

}
~CTrack (void)
{
delete f_Level;
del ete f_Mod_Level ;
delete f_Pitch;
del ete f_Frq_To_Phase;
del ete f_Frq_To_Phase2;
}
mo *pni;
i
#def i ne MAX_PROGRAM NAME 32
#defi ne MAX_PROGRAMB 32

#defi ne MAX_PROGRAM | DS 32

struct c_Program

{
char f_Name [ MAX_PROGRAM NAME] ;
byte f_Waveform
byte f_Depth; float f_Effect_H; float f_Effect_Lo;
byte f_Md_Waveform
byte f_Mdd_Depth; float f_Mdd_Effect_H ; float f_Md_Effect_Lo;
float f_Attack; float f_Decay; float f_Sustain; float f_Rel ease;
float f_Bend;
bool f_Enabl e_Twin; bool f_Fractal _Before; float f_Detune_Senitones; float f_Tw n_Anp;
int f _Channel ;
bool f_Ringnod_Main; bool f_Ri ngnod_Twi n;
bool f_FM Enabl e; float f_FM Level; bool f_FMInternal;
bool f_AM Enabl e; float f_AM Level; bool f_AM|Internal;
bool f_PWM Enabl e; float f_PWM Level; bool f_PWMInternal;

int f_Md_Frq_Type; float f_Md_Frq;

float f_Md_Attack; float f_Md_Decay; float f_Md_Sustain; float f_Mbd_Rel ease;
float f_Mdd_Start; float f_Md_Peak; float f_Md_End;
void Get_FromCQurrent (m *pm);
void Set_As_Current (m *pm);
static int Find (m *pm, char *p_Nane);
static void Fill_Program Conbo (nmi *pm, HWAD hDl g);
static void Fill_I D Conbo (m *pm, HMWD hD g, int f_Curr_Progran;
static void Fill_ID_List (m *pm, HWD hD g);

i

struct c_V2_Program

{

char f_Name [ MAX_PROGRAM NAME] ;

byte f_Waveform

byte f_Depth; float f_Effect_H; float f_Effect_Lo;

byte f_Md_Waveform

byte f_Mdd_Depth; float f_Md_Effect_H ; float f_Md_Effect_Lo;

float f_Attack; float f_Decay; float f_Sustain; fl oat f _Rel ease;

float f_Bend;

bool f_Enabl e_Twin; bool f_Fractal _Before; float f_Detune_Senitones; float f_Tw n_Anp;
int f _Channel ;

bool f_Ringnod_Main; bool f_Ri ngnod_Twi n;

bool f_FM Enabl e; float f_FM Level; bool f_FMInternal;
bool f_AM Enabl e; float f_AM Level; bool f_AMInternal;
bool f_PWM Enabl e; float f_PWM Level; bool f_PWMInternal;

int f_Md_Frq_Type; float f_Md_Frq;

voi d Copy_To_Current (c_Program &p);
i

void c¢_V2_Program : Copy_To_Current (c_Program & )
{
nmencpy (p.f_Narme, f_Nane, MAX_PROGRAM NAME) ;
p. f_Waveform = f_Waveform
p.f_Depth = f_Depth;

p.f_Effect_H =f_Effect_H;
p.f_Effect_Lo = f_Effect_Lo;



}

p.

TOTTTTTT

TTT

p.f_Attack = f_Attack;
f_Decay = f_Decay;
f_Sustain = f_Sustain;

.f_Rel ease = f_ Rel ease;

p.f_Bend = f_Bend;
p.f_Enable_Twin = f_Enabl e_Twi n;

.f_Fractal _Before = f_Fractal _Before;
.f_Detune_Sem tones = f_Detune_Senitones;

f_Twin_Anp = f_Tw n_Anp;
p. f_Channel = f_Channel;
p.f_R ngnmod_Main = f_Ri ngnod_Mai n;

.f_Ringnod_Twin = f_R ngnod_Twi n;

p.f_FM Enabl e = f_FM Enabl e;

.f_FM Level = f_FM Level;

p.f_AM Enabl e = f_AM Enabl e;

.f_AM Level = f_AM Level;

p. f_PWM Enabl e = f_PWM Enabl e;
f_PWM Level = f_PWM Level;

p. f_Mod_Waveform = f_Md_Wavef orm
p. f_Md Depth = f_Md_Dept h;

f_Mod_ Ef f ect _H =f_Md_Effect_H;
f_Nbd Effect _Lo = f_Nbd Effect _Lo;
f FMInternaI = f_FM.Internal;
f AM Internal = f_AM_I nternal ;
f_PWMInternal = f_PW/Internal;
f_Mbd_Frqg_Type = f_Md_Frq_Type;
f_Md_Frq = f_Md _Frq;
p.f_Md_Attack = 0.2; // These defaults for
_Mod_Decay =0.2;
_Mod_Sustain = 1.0;
_Mod_Rel ease = 0.2;
p.f_Md_Start = 1.0;
_Mod_Peak =1.0;
_Mod_End =1.0;

struct c_V1_Program

char f_Name [ MAX_PROGRAM NAME] ;

byte f_Waveform

byte f_Depth; float f_Effect_H;

float f_Attack; float f_Decay;

float f_Bend;

bool f_Enabl e_Twin; bool f_Fractal _Before;

int f _Channel ;
bool f_Ringnod_Main; bool f_Ri ngmod_Twi n;

bool f_FM Enabl e; float f_FM Level;
bool f_AM Enabl e; float f_AM Level;
bool f_PWM Enabl e; f loat f_PWM Level;

voi d Copy_To_Current (c_Program &p);

void c¢_V1_Program : Copy_To_Current (c_Program &p)
{

11

nmencpy (p.f_Narme, f_Nane, MAX_PROGRAM NAME) ;

TTTTTOTO

TTT

p. f_Waveform = f_Waveform
p.f_Depth = f_Depth;

f_Effect_H = f_Effect_H;
.f_Effect_Lo = f_Effect_Lo;

p.f_Attack = f_Attack;
f_Decay = f_Decay;

.f_Sustain = f_Sustain;

f_Rel ease = f_Rel ease;
p.f_Bend = f_Bend;
p.f_Enable_Twin = f_Enabl e_Twi n;
f_Fractal _Before = f_Fractal _Before;

.f_Detune_Sem tones = f_Detune_Senitone s;

f_Twin_Anp = f_Tw n_Anp;
p. f_Channel = f_Channel;
p.f_R ngnmod_Main = f_Ri ngnod_Mai n;

f_Ringnod_Twin = f_Ri ngnod_Twi n;

p.f_FM Enabl e = f_FM Enabl e;

.f_FM Level = f_FM Level;

p.f_AM Enabl e = f_AM Enabl e;

.f_AM Level = f_AM Level;

p. f _PWM Enabl e = f_PWM Enabl e;

f_PWM Level = f_PWM Level;

p. f_Mod_Waveform = 0;
p.f_Md_Depth =

f_Md_Effect _H = 0.0;
f_Mbd_Effect_Lo = 0.0;
f FMInternaI = fal se;
f AMInternaI = fal se;
f_F’WVI Internal = fal se;
f_Mbd_Frg_Type = O;
f_Md_Frq =
p.f_Md_Attack = 0.2;
f _Mod_Decay =0.2;
f_Mbd_Sustain = 1.0;
f_Mbd_Rel ease = 0. 2;
p.f_Mbd_Start = 1.0
f_Md_Peak = 1.0;
f_Mvd_End =1.0;

back conpatability rather than useful ness

float f_Effect_Lo;
float f_Sustain;

float f_Detune_Sem tones;

float f_Rel ease;

float f_Tw n_Anp;



/1 Note nultiple inheritence - easiest way to handle |istener
11

class m : public CVachinelnterface, public c_Broadcast_Listener_CB
{
public:

m o ();

virtual ~m();

virtual void Init(CvachineDatal nput * const pi);
virtual void Save(CMachi neDat aQut put * const po);

virtual void Tick();
virtual bool Wrk(float *psanples, int nunsanples, int const node);
virtual void SetNunTracks(int const n);
virtual void Stop();
virtual void Conmand(int const i);

virtual void Transpose_Notes (int p_Senitones);

virtual void All _Notes_Of f (void);
virtual void Al _Notes_lgnore (void);

virtual void Set_Control (int p_ID, int p_Value);

virtual void Tick2 (void);
virtual void Tick2 (int p_Channel, c_Broadcast_Parans *p_Command);
virtual bool Wrk2 (float *psanples, int nunsanples, int cons t node, int offset);

voi d Di sconnect Aux ();

public:
/1 Do the following all need to be pointers?

Cc_ADSR d obal *f_Level;
c_ADSR2_d obal *f_Mod_Level ;
c_Pitch_d obal *f_Pitch;

c_Waveform *f_Waveform
c_Fractal *f_Fractal ;
c_Waveform *f_Mod_Wavef orm
c_Fractal *f_Mod_Fractal ;

/1 Twin note paraneters

bool f_Enabl e_Twin;

bool f_Fractal _Before;
float f_Detune_Sem tones;
float f_Tw n_Anp;

int f_Channel; // Auxbus Connection Channel

bool f_Listen_Enabled; // For Broadcast Commands
int f _Li sten_Channel ;

bool f_Ri ngnod_Mai n;
bool f_Ringnod_Twi n;
bool f_FM Enabl e;
bool f_AM Enabl e;
bool f_PWM Enabl e;
bool f_FMInternal;
bool f_AMInternal;
bool f_PWM Internal;
float f_FM Level;
float f_AM Level;
float f_PWM Level;

int f_Mod_Frqg_Type;

float f_Mod_Frq;

int f _Num_Progr ans;
c_Program f _Progr anms [ MAX_PROGRAMS] ;
int f_Program|Ds [MAX_PROGRAM IDS]; // Max programID to f_Prograns index

float f_Aux_Buf_Full [MAX_BUFFER _LENGTH; // Used for AuxBus input
float *f_Aux_Buffer;

int nuniracks;
CTrack *Tracks[ MAX_TRACKS] ;

tvals tval [ MAX_TRACKS] ;
11 gval s gval ;

i
void c_Program:Get_FromCurrent (m *pni)

f_Waveform = pm ->f_Waveform- >Get _Waveform ();

f_Depth = pm ->f_Fractal ->Get_Depth 0
f_Effect_H = pm ->f_Fractal ->CGet_Effect_H ();
f_Effect_Lo = pm ->f_Fractal ->CGet_Effect_Lo ();

f_Mod_Waveform = pm ->f _Md_Wavef or m- >Get _Waveform ();

f_Mod_Dept h
f_Md_Effect _H
f_Md_Effect_Lo

pm ->f_Mdd_Fractal ->CGet _Depth (@]
pm ->f _Mbd_Fractal ->CGet _Effect_H ();
pm ->f _Mbd_Fractal ->CGet _Effect_Lo ();

f_Mobd_Frg_Type
f_Mdd_Frq

= pm ->f_Md_Frq_Type;
= pm ->f_Md_Frq;
f_Attack
f _Decay

pm ->f_Level ->Get _Attack
pm ->f_Level - >Get _Decay

[ON
0);



f_Sustain
f _Rel ease

f_Mbd_At t ack
f _Mobd_Decay
f_Mbd_Sustain
f _Mbd_Rel ease

pm ->f _Mbd_Level ->Get _Attack ()
pm ->f_Md_Level ->CGet _Decay Q)
pm ->f _Mbd_Level - >Get _Sustain ()
pm ->f _Mbd_Level - >Get _Rel ease ()
()
0
0

pm ->f _Level ->Get_Sustain ();
pm ->f _Level - >Get _Rel ease ();

f_Md_Start pm ->f_Md_Level ->CGet _Start
f _Mod_Peak pm ->f_Mod_Level ->Cet _Peak H
f_Mbd_End pm ->f_Mod_Level ->Cet _End H
f_Bend = pm ->f _Pitch->CGet_Attack ();
f_Enabl e_Twi n = pm ->f_Enabl e_Twi n;
f_Fractal _Before = pm ->f_Fractal _Before;
f_Detune_Senitones = pm ->f_Detune_Senitones;
f_Twi n_Anp = pm ->f_Tw n_Anp;
f _Channel = pm ->f_Channel ;
f _Ri ngnod_Mai n = pm ->f _R ngnod_Mi n;
f _Ri ngnod_Twi n = pm ->f _Ri ngnod_Tw n;
f _FM Enabl e = pm ->f_FM Enabl e;
f_FM.I nternal = pm ->f_FMInternal;
f_FM Level = pm ->f_FM Level ;
f_AM Enabl e = pm ->f_AM Enabl e;
f_AM I nternal = pmi->f_AM Internal;
f_AM Level = pm ->f_AM Level ;
f _PWM _Enabl e = pm ->f_PWW Enabl e;
f_PWM I nternal = pm ->f_PWW Internal;
f_PWM Level = pm ->f_PW/ Level ;
}
void c_Program:Set_As_Current (m *pni)
{
pm - >f _Wavef or m- >Set _Waveform (f_Waveforn);
pm ->f _Fractal ->Set_Depth (f_Depth);
pm ->f _Fractal ->Set _Effect_H (f_Effect_H);
pm ->f _Fractal ->Set _Effect_Lo (f_Effect_Lo);
pm - >f _Mbd_Wavef or m- >Set _Wavef orm (f_Mdd_Waveforn);
pm ->f _Mbd_Fractal ->Set_Depth (f_Mod_Depth);
pm ->f _Md_Fractal ->Set_Effect _H (f_Md_Effect_H);
pm ->f _Md_Fractal ->Set_Effect_Lo (f_Md_Effect_Lo);
pm ->f _Mdd_Frq_Type = f_Md_Frq_Type;
pm ->f _Mdd_Frq = f_Md_Frq;
pm ->f _Level ->Set _Attack (f_Attack);
pm ->f _Level - >Set _Decay (f _Decay);
pm ->f _Level ->Set_Sustain (f_Sustain);
pm - >f _Level - >Set _Rel ease (f_Rel ease);
pm ->f _Mdd_Level ->Set _Attack (f_Md_Attack);
pm ->f _Mod_Level - >Set _Decay (f _Mod_Decay);
pm ->f _Mdd_Level ->Set _Sustain (f_Md_Sustain);
pm ->f _Mdd_Level ->Set _Rel ease (f_Md_Rel ease);
pm ->f _Mbd_Level ->Set_Start (f_Mod_Start);
pm ->f _Mbd_Level ->Set _Peak (f _Mod_Peak) ;
pm ->f _Mbd_Level ->Set _End (f _Mod_End);
pm ->f _Pitch->Set_Attack (f_Bend);
pm ->f _Enabl e_Twi n = f_Enabl e_Twi n;
pm ->f _Fractal _Before = f_Fractal _Before;
pm - >f _Detune_Semni tones = f_Det une_Seni t ones;
pm ->f _Twi n_Anp = f_Twi n_Anp;
pm - >f _Channel = f_Channel ;
pm - >f _Ri ngnod_Mai n = f _Ri ngmod_Mai n;
pm ->f _Ri ngnod_Twi n = f_Ri ngmod_Twi n;
pm ->f _FM Enabl e = f_FM Enabl e;
pm ->f _FM I nt er nal = f_FM.Internal;
pm ->f _FM Level = f_FM Level ;
pm - >f _AM Enabl e = f_AM Enabl e;
pm ->f _AM I nt er nal = f_AM.Internal;
pm ->f _AM Level = f_AM Level ;
pm - >f _PWM Enabl e = f_PWM Enabl e;
pm ->f _PWM | nt er nal = f_PWM.Internal;
pm - >f _PWM Level = f_PWM Level ;
}
int c_Program:Find (m *pm, char *p_Nane)
{
for (int i =0; i < pm ->_NumPrograns; i++)
{
if (strcnp (p_Nane, pm ->f_Prograns [i].f_Nane)
{
return i;
}
}
return -1;

== 0)



void c_Program:Fill_Program Conbo (nmi *pmi, HWAD hD g)

{
SendMessage (GetDi gltem (hD g, | DC_COVBO PROG NAME), CB_RESETCONTENT, 0, OL);
for (int i =0; i < pm ->_NumPrograns; i++)
SendMessage (GetDi gltem (hD g, | DC COVBO PROG | s
CB_ADDSTRING 0, (LONG (LPSTR) pm ->f_Programs[i].f_Nane);
}
}
void ¢c_Program:Fill_ID Conbo (m *pmi, HWD hD g, int f_Curr_Programnm
{
char | _Buf [80];
SendMessage (GetDi gltem (hD g, | DC_COVBO PRG | DS), CB RESETCONTENT , 0, OL);
for (int i =0; i < MAX_PROGRAM IDS; i ++)
if (pm->f_Program|Ds [i] == f_Curr_Program
sprintf (I_Buf, "%", i);
SendMessage (GetDi gltem (hD g, | DC_COVBO PRG | DS),
CB_ADDSTRING 0, (LONG (LPSTR) |_Buf);
}
}
}
void ¢c_Program:Fill_ID List (m *pm, HAMD hD g)
char | _Buf [80];
ListView DeleteAllItens (GetDi gltem (hD g, IDC LIST_PROGIDS));
LV_ITEM I _Item
| _I'tem mask = LVIF_TEXT | LVl F_PARAM
| _Itemiltem = 0;
| _ItemiSubltem = 0;
| _Itemstate = 0;
| _ItemstateMask = 0;
| _I'tem pszText = NULL;
| _I'tem cchText Max = 32;
| _Itemilnmage = 0;
| _I'tem | Param = 0;
for (int i =0; i < MAX_PROGRAM I DS; i ++)
sprintf (I_Buf, "%", i);
| _Itemiltem i
| _I'tem | Param i
| _I'tem pszText | _Buf;
| _ItemiSubltem= 0;
ListView Insertitem (GetDi gltem (hD g, IDC LIST_PROG IDS), & _Item;
| _Itemiltem =i
| _ItemlParam =1i;
| _ItempszText = pm ->f_Prograns [pm ->f_Program|Ds [i]].f_Nane;
| _ItemiSubltem = 1;
ListView Insertitem (GetDi gltem (hD g, IDC LIST_PROG IDS), & _Item;
}
}
DLL_EXPORTS

NR_STD_GENERATOR STCP

void m::Set Numfracks(int const n)

for (int i = nunTracks; i < n; i++)
{
Tracks[i] ->Reset ();

}

nunmlracks = n;
}
/1 Note that although Wrk itself exists nainly to redirect things to the
/1 broadcast library stuff, it can do some things itself - in this case,
/1 it retrieves the AuxBus input (if needed).
11

/1 Work2, however, does the real signal generation.

bool m::Wrk (float *psanples, int nunsanples, int const node)
if (((mode & WIWRITE) != 0) & (f_Channel != -1))
{

AB_Receive (f_Channel, f_Aux_Buf_Full, nunsanples);
}

return Handl e_Wrk (psanples, nunsanples, node);

bool m::Wrk2(float *psanples, int numsanples, int const node, int offset)

11 if ((mode & WIWRITE) == 0)
11 {
I return fal se;



11

-~

f_Mod_Frqg_Type
f_Md_Frq

11

}

m::~m()

}

bool gotsonething = fal se;
bool | _Tenp;

f_Aux_Buffer = f_Aux_Buf_Full + offset;
float *paux = pCB->Get AuxBuffer();

for (int ¢ = 0; ¢ < nunifracks; c++)

nunmsanpl es) ;

{
if (gotsonething)
{
| _Tenp = Tracks[c] - >Gener at e( paux, nunsanpl es);
gotsonething |= | _Tenp;
if (1_Tenp)
{
DSP_Add( psanpl es, paux, nunsanples);
}
}
el se
{
got sonet hing | = Tracks[c] - >Generat e( psanpl es,
}
}
return gotsonet hing;
f_Level = NULL;
f_Mod_Level = NULL;
f_Pitch = NULL;
f_Waveform = NULL;
f_Fractal = NULL;
f_Mod_Wavef orm = NULL;
f_Mdd_Fractal = NULL;
f_Enabl e_Twi n = true;
f_Fractal _Before = true;
f_Detune_Semtones = 0.1;
f_Twi n_Anp = 1.0;
f_Channel = -1;
f_Listen_Enabl ed = fal se;
f_Li sten_Channel = 0;
f_Ringnod_Main = fal se;
f_Ringnod_Twin = fal se;
f _FM Enabl e = fal se;
f_FMInternal = true;
f_FM Level =0.0;
f _AM Enabl e = false;
f_AMInternal = true;
f_AM Level =0.0;
f _PWM Enabl e = fal se;
f_PWM Internal = true;
f_PWM Level =0.0;
= 0;
= 0.0;
f_Num Prograns = O;
for (int i =0; i < MAX_TRACKS; i++)
{
Tracks [i] = NULL;
}
for (i =0; i < MAX_PROGRAM I DS; i ++)
{
f_ProgramIDs [i] = -1;
}
d obal Val s = &gval ;
d obal Val s = NULL;
TrackVals = tval;
AttrVval s = NULL;

AB_Di sconnect (this);
if (f_Listen_Enabl ed)

NR_Stop_Listening (f_Listen_Ch annel, this);

}
for (int i =0; i < MAX_TRACKS; i++)
{
del ete Tracks [i];
}

del ete f_Waveform
delete f_Pitch;

delete f_Level;

del ete f_Mod_Level ;
delete f_Fractal;

del ete f_Md_Waveform



delete f_Md_Fractal ;

}

void m:: D sconnect Aux()
MACHI NE_LOCK;
f_Channel = -1;

}
void cb(void *user) [//

m *pm = (m *)user;
pm - >Di sconnect Aux() ;

}

void m::Init(CVachi neDatal nput * const pi)
{
f_Level = new c_ADSR d obal ;
f_Md_Level = new c_ADSR2_d obal ;
f_Pitch = new c_Pi tch_d obal
f_Waveform = new c_Waveform
f_Fractal = new c_Fractal ;
f _Mod_Wavef orm = new c_Waveform
f_Mdd_Fractal = new c_Fractal;

f_Level - >Set _Sanpl es_Per _Sec

Auxbus di sconnection cal | back

(pMasterlnfo ->Sanpl esPer Sec);

(pMast er | nfo ->Sanpl esPer Sec) ;
f_Mod_Level - >Set _Sanpl es_Per_Sec (pMasterlnfo ->Sanpl esPer Sec) ;

for (int i =0; i < MAX_TRACKS; i++)
Tracks [i] = new CTrack (f_Level, f_Md_Level, f_Pitch);
Tracks [i]->pm = this;
Tracks [i] ->f _Waveform = f_Waveform
Tracks [i] ->f_Fractal = f_Fractal;
Tracks [i] ->f_Md_Waveform = f_Md_Waveform
Tracks [i] ->f_Md_Fractal = f_Md_Fractal;
Tracks [i] ->Reset();
}
if (pi !'= NULL)
{
word | _Version;
pi ->Read (| _Version);
while (I_Version !'= 0x0000)
switch (I _Version)
case 0x0101 :
byte | _Waveform pi ->Read (I _Waveform); f_Waveform->Set_Waveform (I _Waveform;
f_Waveform->Set _Optinmi se_Enable (false);
f_Waveform->Set _Optim se_Quality (NR LI B WAVEFORM MAX_ QUALI TY);
br eak;
}
case 0x0102 :
byte | _Waveform pi ->Read (I _Waveform); f_Waveform->Set_Waveform (I _Waveform;
bool | _Optim se; pi ->Read (I _Optinmise ); f_Waveform->Set_Optim se_Enable (I_Optimse);
int I _Quality; pi ->Read (| _Quality ); f_Waveform->Set_Optimse_Quality (I_Quality );
br eak;
}
case 0x0201 :
{
byte | _Depth; pi ->Read (| _Depth ); f_Fractal ->Set_Depth (I _Depth);
float | _Effect_H; pi ->Read (| _Effect_H); f_Fractal ->Set_Effect_H (I|_Effect_H);
float | _Effect_Lo; pi ->Read (I _Effect_Lo); f_Fractal ->Set_Effect_Lo (| _Effect_Lo);

f_Fractal ->Set _Optinm se_Enabl e

(fal se);

f_Fractal ->Set_Optimise_Quality (NR LIB_FRACTAL_MAX_QUALITY);

br eak;
}
case 0x0202 :

byte
f1 oat
f1 oat
bool
int

br eak;

}
case 0x0301 :
{

f1oat
f1 oat
f1oat
f1oat

br eak;
}
case 0x0401 :
{

f1 oat

br eak;

| _Dept h;

| _Effect_H;
| _Effect_Lo;
| _Optimi se;

I _Quality;

| _Attack;
| _Decay;

| _Sustain;
| _Rel ease;

| _Bend;

i ->Read (|_Rel ease

->Read (| _Depth )
->Read (| _Effect_H);
->Read (| _Effect_Lo);
->Read (I _Optinise );
->Read (I _Quality );

->Read (| _Attack )
->Read (| _Decay )
->Read (| _Sustain )

)

->Read (| _Bend );

f_Fractal ->Set_Depth (I _Depth);

f_Fractal ->Set_Effect_H (|_Effect_H);
f_Fractal ->Set _Effect_Lo (| _Effect_Lo);
f_Fractal ->Set_Optim se_Enable (I_Optimse);
f_Fractal ->Set_Optimse_Qality (I_Quality );

f_Level ->Set_Attack (I _Attack);
f_Level ->Set_Decay (I _Decay);
f_Level ->Set_Sustain (I _Sustain);
f_Level ->Set_Rel ease (I _Rel ease);
f_Pitch ->Set _Attack (1 _Bend);



FM_ I nt er nal
_AM I nternal

f
f
f_PWM. I nternal

nt er nal
_ nt er nal
_PWWLI nt ernal

FM |

f
f
f

nt er nal
_ nt er nal
_PWWLI nt ernal

FM |

f
f
f

f_FM_I nternal
f_AM | nternal
f_PWM I nternal

fal se;
fal se;
false;

fal se;
fal se;
fal se;

fal se;
fal se;
fal se;

fal se;
fal se;
fal se;

case 0x0501 :

{
pi - >Read
pi - >Read
pi - >Read

(f_Enable_Twin )
(f _Fractal _Before );
(f _Detune_Semi t ones) ;

f_Twin_Anp = 1.0;

br eak;

}

case 0x0502 :

{
pi - >Read
pi - >Read
pi - >Read
pi - >Read

br eak;

}

case 0x0601 :

{
pi - >Read
pi - >Read
pi - >Read
pi - >Read

f_FM Enable = (f_FM Level

f _AM Enabl e
f_AM Level

f _PWM Enabl e
f_PWM Level

br eak;

}

case 0x0602 :

{
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read

f _AM Enabl e
f_AM Level

f _PWM Enabl e
f_PWM Level

br eak;

}

case 0x0603 :

{
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read

f _PWM Enabl e
f_PWM Level

br eak;

}

case 0x0604 :

{
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read

br eak;

}

case 0x0605 :

{
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read
pi - >Read

(f_Enable_Twin )
(f_Fractal _Before );
(f _Detune_Semi t ones) ;
(f_Twi n_Anp )

(f _Channel )
(f _Ri ngnod_Mai n )
(f _Ri ngnod_Twi n )
(f_FM Level )

> 0.0);

= fal se;

= 0.25;
fal se;
0. 25;

(f _Channel )
(f _Ri ngnod_Mai n )
(f _Ringnod_Twi n )
(f _FM Enabl e )
(f _FM Level )

= fal se;

= 0.25;
fal se;
0. 25;

(f _Channel )

(f _Ri ngnod_Mai n )
(f _Ri ngnod_Twi n )
(f _FM Enabl e )
(f _FM Level )
(f _AM Enabl e )
(f_AM Level )

fal se;
0. 25;

(f _Channel )

(f _Ri ngnod_Mai n )
(f _Ringnod_Twi n )
(f _FM Enabl e
(f _FM Level

(f _AM Enabl e
(f_AM Level

(f _PWM _Enabl e
(f _PWv Level

(f _Channel )

(f _Ri ngnod_Mai n )
(f _Ri ngnod_Twi n )
(f _FM Enabl e )
(f_FM.Internal )
(f _FM Level )
(f _AM Enabl e )



pi - >Read (f_AM.Internal
pi - >Read (f_AM Level

pi - >Read (f_PWv Enabl e
pi - >Read (f_PWWL I nternal
pi - >Read (f_PWM Level

br eak;
}
case 0x0701 :

pi ->Read (f_Listen_Enabled );
pi - >Read (f_Li sten_Channel );

br eak;
}
case 0x0801 :
c_V1_Program | _Tenp;
pi - >Read (f_Num Prograns);
for (int i = 0; i < f_NumPrograns; i++)
pi - >Read (& _Tenp, sizeof (c_V1_Progran));

| _Tenp. Copy_To_Current (f_Prograns [i]);
}

br eak;
}
case 0x0802 :
{
c_V2_Program | _Tenp;
pi - >Read (f_Num Prograns);
for (int i =0; i < f_NumPrograms; i++)
{
pi - >Read (& _Tenp, sizeof (c_V2_Progran));

| _Tenp. Copy_To_Current (f_Prograns [i]);
}

br eak;
}
case 0x0803 :
{
pi - >Read (f_Num Prograns);
for (int i =0; i < f_NumPrograns; i++)

pi ->Read (& _Prograns [i], sizeof (c_Program);
}

br eak;

}
case 0x0901 :

for (int i =0; i < MAX_PROGRAM I DS; i ++)
pi ->Read (f_Program IDs [i]);

}

br eak;

}
case Ox0AO1 :

Read_Controls (pi);

br eak;
}
case 0x0BO1 :
byte | _Waveform pi ->Read (I _Waveform); f_Md_Waveform->Set_Waveform
(I _Waveform;
bool | _Optim se; pi ->Read (I _Optinise ); f _Md_Waveform->Set_Opti ni se_Enabl e
(I _Optimse);
int I _Quality; pi ->Read (I _Quality ); f_Md_Waveform->Set_Optimse_Quality (|_Quality
)
br eak;
}
case 0x0Q001 :
{
byte | _Depth; pi ->Read (| _Depth ); f_Mod_Fractal ->Set_Depth (I _Depth);
float | _Effect_H; pi ->Read (I _Effect_H); f_Md_Fractal ->Set_Effect_H (I_Effect_H);

|
|
float | _Effect_Lo; pi ->Read (| _Effect_Lo); f_Md_Fractal
|
|

bool _Optimse; pi ->Read (| _Optimse ); f_Md_Fractal ->Set_Optim se_Enable
int _Quality; pi ->Read (I _Quality ); f_Md_Fractal
br eak;

}
case 0x0DO1 :

pi - >Read (f_Md_Frq_Type);
pi ->Read (f_Md_Frq );

br eak;
}
case OxOEO1 :
float |_Attack; pi ->Read (| _Attack )

float | _Sustain; pi ->Read (| _Sustain );

; f_Md_Level ->Set_Attack
float |_Decay; pi ->Read (| _Decay ); f_Mod_Level ->Set_Decay
; f_Md_Level ->Set_Sustain

->Set _Effect_Lo (I _Effect_Lo);

(1 _Optimse);

->Set_Optinise_Quality (I_Quality );

(I _Attack);
(I _Decay);
(I _Sustain);



float |_Rel ease; pi ->Read (| _Release ); f_Md_Level ->Set_Rel ease (I _Rel ease);
float | _Start; pi ->Read (I _Start ); f_Mod_Level ->Set_Start (I_St art);
float |_Peak; pi ->Read (| _Peak ); f_Mod_Level ->Set_Peak (I _Peak);
float |_End; pi ->Read (| _End ); f_Mod_Level ->Set_End (I _End);
br eak;
}
}
pi ->Read (| _Version);
}
}
Set _Master_Inf o (pMasterlnfo);
if (f_Channel != -1)
{
AB_Connect Qut put (f_Channel, Macl nfo. ShortName, cb, this);
}
if (f_Listen_Enabled)
{
NR Start_Listening (f_Listen_Channel, this); // Note - ignoring possibility of error
}

}
void m:: Save(Cvachi neDat aOut put * const po)

/1 Each functional block is identified by a code which indicates the type of data and

/1 the version nunber, thus allowi ng extensions to be added with the mini numof hassle.

11

/1 A size value for each block may be a good idea, t o allow unknown bl ocks to be skipped.
/1 This will ensure forward conpatability.

if (po !'= NULL)
{

po->Wite ((word) 0x0102); /1 \Waveformversion 2

po->Wite ((byte) f_Waveform->GCet_Waveform 0);
po->Wite ( f_Waveform->Get _Optim se_Enable ());
po->Wite ( f_Waveform->Get _Optimse_Quality ());

po->Wite ((word) 0x0202); /1 Fractal version 2

po->Wite ((byte) f_Fractal ->CGet_Depth 0);

po->Wite ( f_Fractal ->CGet_Effect_H ());

po->Wite ( f_Fr actal ->Get _Effect_Lo ());
po->Wite ( f_Fractal ->Get_Optinmise_Enable ());
po->Wite ( f_Fractal ->Get_Optinmise_Quality ());

po->Wite ((word) 0x0301); /1 Envel ope version 1

po->Wite ( f_Level ->Get_Attack ());

po->Wite ( f_Level ->Get _Decay 0);

po->Wite ( f_Level ->Get_Sustain ());

po->Wite ( f_Level ->CGet_Rel ease ());

po->Wite ((word) 0x0401); /1 Pitch bend version 1

po->Wite ( f_Pitch->Get_Attack ());

po->Wite ((word) 0x0502) ; /1 Twin note version 1

po->Wite ( f_Enabl e_Twi n )

po->Wite ( f_Fractal _Before );

po->Wite ( f _Det une_Senmi t ones) ;

po->Wite ( f_Twi n_Amp )

po->Wite ((word) 0x0605); /1 AuxBus Effects

po->Wite ( f _Channel );

po->Wite ( f _Ri ngnod_Mai n )

po->Wite ( f _Ri ngnod_Twi n )

po->Wite ( f _FM Enabl e )

po->Wite ( f_FM.I nternal )

po->Wite ( f_FM Level )

po->Wite ( f_AM_Enabl e )

po->Wite ( f_AM I nt er nal )

po->Wite ( f_AM Level )

po->Wite ( f _PWM Enabl e )

po->Wite ( f_PWM. I nternal )

po->Wite ( f_PWM Level )

po->Wite ((word) 0x0701); /1 Broadcast Rx

po->Wite ( f_Listen_Enabled );

po->Wite ( f_Listen_Channel );

po->Wite ((word) 0x0803); /1 Program Bank

po->Wite ( f _Num _Pr ogr ans )

for (int i =0; i < f_NumPrograms; i++)

{

po->Wite (& _Programs [i], sizeof (c_Program);

}

po->Wite ((word) 0x0901); /1 Program | D Mappi ngs

for (i = 0; i < MAX_PROGRAM I DS; i++)

{

po->Wite (f_ProgramIDs [i]);

}

po->Wite ((word) Ox0AO1); /1 Control Mappings
Wite_Controls (po);

po->Wite ((word) 0x0BO1); /1 Modul at or Waveformversion 1

po->Wite ((byte) f_Md_Waveform->CGet_Waveform 0));
po->Wite ( f_Mbd_Wavef orm->Get _Optimise_Enable ());

po->Wite ( f_Mbd_Wavef orm->Get _Optimise_Quality ());



po->Wite ((word) 0x0001); /1 Modul ator Fractal version 1

po->Wite ((byte) f_Md_Fractal ->Get_Depth 0);
po->Wite ( f_Mdd_Fractal ->CGet_Effect_H ());
po->Wite ( f_Mdd_Fractal ->CGet_Effect_Lo ());
po->Wite ( f_Mbd_Fractal ->Get_Optinise_Enable ());
po->Wite ( f_Mbd_Fractal ->CGet_Optimse_Quality ());
po->Wite ((word) 0x0DO1); /1 Modul ator Frq Settings
po->Wite ( f_Mod_Frq_Type);
po->Wite ( f_Mod_Frq )
po->Wite ((word) OxOEO1); /1 Modul ator Envel ope version 1
po->Wite ( f_Md_Level ->Get_Attack ());
po->Wite ( f_Mbd_Level ->Get_Decay 0);
po->Wite ( f_Md_Level ->Get_Sustain ());
po->Wite ( f_Mbd_Level ->Get_Rel ease ());
po->Wite ( f_Mbd_Level ->Get_Start 0);
po->Wite ( f_Mbd_Level ->Get_Peak 0);
po->Wite ( f_Mbd_Level ->Get_End 0);

po->Wite ((word) 0x0000); /1 Term nator
}
void m::Tick()

Handl e_Tick ();
}

void m::Tick2 (void)
for (int ¢ = 0; ¢ < numTracks; c++)

Tracks[c] ->Tick(tval[c]);

}
}
void m::Transpose_Notes (int p_Sem tones)
int | _Note;
for (int i =0; i < MAX_TRACKS; i++)
{
if ( (tval [i].noteinit != NOTE_NO)
&% (tval [i].noteinit != NOTE OFF))
{
I _Note = ((tval [i].noteinit >> 4) * 12) + (tval [i].noteinit & OxOF);
| _Note += p_Semi tones;
if ((I_Note >= NOTE MN) && (I _Note <= NOTE_MAX))
tval [i].noteinit = ((I_Note / 12) << 4) + (I _Note % 12);
el se
tval [i].noteinit = NOTE_COFF;
}
}
if ( (tval [i].note !'= NOTE_NO)
& (tval [i].note != NOTE_OFF))
{
I _Note = ((tval [i].note >> 4) * 12) + (tval [i].note & OxOF);
| _Note += p_Semi tones;
if ((I_Note >= NOTE MN) && (| _Note <= NOTE_MAX))
tval [i].note = ((I_Note / 12) << 4) + (|_Note % 12);
el se
{
tval [i].noteinit = NOTE_COFF;
tval [i].note = NOTE_NO
}
}
}

}
void m::Al _Notes Of (voi d)
for (int i =0; i < MAX_TRACKS; i++)

tval [i].noteinit = NOTE_OFF;

}

void m::Al_Notes_|gnore (void)

{ for (int i =0; i < MAX_TRACKS; i++)

{ if ( (tval [i].noteinit !'= NOTE_NO)
& (tval [i].noteinit != NOTE_OFF))
tval [i].noteinit = NOTE_NO
tval [i].note = NOTE_NO
}

void m::Set_Control (int p_ID, int p_Value)

switch (p_I D
{



case 0 : // Volune
int k = p_Value >> 8;
if (k>0xFE) { k =0xFE }
for (int i =0; i < MAX_TRACKS; i++)
tval [i].volume = k;
br eak;
}

case 1 : // Attack

float | _Tenmp = 10000.0 * (((float) p_Value) / 65534.0);
f_Level ->Set_Attack (I _Tenp);

break;
}
case 2 : /] Decay

float | _Tenmp = 10000.0 * (((float) p_Value) / 65534.0);
f_Level ->Set_Decay (| _Tenp);

br eak;
}

case 3 : // Sustain

float | _Temp = (((float) p_Value) / 65534.0);
f_Level ->Set_Sustain (I _Tenp);

br eak;
}

case 4 : /| Release

float | _Tenmp = 10000.0 * (((float) p_Value) / 65534.0);
f_Level ->Set _Rel ease (| _Tenp);

br eak;
}
case 5 : // Bend Rate

float | _Tenmp = 10000.0 * (((float) p_Value) / 65534.0);
f_Pitch->Set_Attack (I_Tenp);

br eak;
case 6 : // Fractal Effect Low

float | _Effect = 9.0 * (((float) p_Value) / 65534.0);
f_Fractal ->Set _Effect_Lo (| _Effect);

br eak;
}
case 7 : /] Fractal Effect H gh

float | _Effect = 9.0 * (((float) p_Value) / 65534.0);
f_Fractal ->Set _Effect_H (|_Effect);

br eak;
case 8 : // Mdulator Fractal Effect Low

float | _Effect = 9.0 * (((float) p_Value) / 65534.0);
f_Fractal ->Set _Effect_Lo (| _Effect);

br eak;
case 9 : // Modulator Fractal Effect H gh

float | _Effect = 9.0 * (((float) p_Value) / 65534.0);
f_Fractal ->Set _Effect_H (|_Effect);

br eak;

}
}

void m::Tick2 (int p_Channel, c_Broadcast_Parans *p_Conmmand)
swi tch (p_Command - >p_Command)
{

/1 Conmmands Ox01 to ? will be standardised (nay have 0x40 -O0x7F as macros of sone forn®)

case 0x01 : // Program Sel ect
{
if ( ( p_Coma nd- >p_Byt e_Par anl >= 0 )
&& (p_Command - >p_Byt e_Par ani < MAX_PROGRAM | DS)
&& (f_Program | Ds [p_Command ->p_Byte_Parani] != -1 ))
{
f_Prograns [f_Program|Ds [p_Command ->p_Byte_Paraml]]. Set _As_Current (this);
}
br eak;

}

/1 Setting a convention where commands Ox80 upwards are usable for specific purposes
/'l by each nachine, and need not be user configurable, will allow easy setup of basic

/1 commands. They will, however, ne ed to be docunented for each machine - and there
/1 will be a need to select a channel to listen to.
case 0x80 :

{

/1 Set waveform from p_Byte_Paranl



if ( (p_Command - >p_Byte_Parantl >= 1 )
&& (p_Command - >p_Byte_Paranml <= NR_LI B _H GH WAVEFORM) )

{
f_Wavef or m- >Set _Wavef orm (p_Command - >p_Byt e_Par ant) ;
}
br eak;
case 0x81 :
/1 Set fractal
if ( (p_Command - >p_Byte_Paranl >= 0)
&& (p_Command - >p_Byte_Paranl <= 10))
{
f_Fractal ->Set_Depth (p_Command->p_Byte_Parant);
}
if (p_Command->p_Word_Paraml ! = OxFFFF)
{
float |_Effect = 9.0 * (((float) p_Conmand ->p_Word_Paraml) / 65534.0);
f_Fractal ->Set_Effect_Lo (| _Effect);
}
if (p_Command->p_Word_Paran®? ! = OxFFFF)
{
float | _Effect = 9.0 * (((float) p_Conmand ->p_Word_Paran®) / 65534.0);
f_Fractal ->Set _Effect_H (|_Effect);
}
br eak;
}
case 0x82 :
{
/1 Set ADSR
if (p_Command->p_Word_Paraml ! = OxFFFF)
{
float | _Tenp = 10000.0 * (((float) p_ Command->p_Word_Paraml) / 65534.0);
f_Level ->Set _Attack (I _Tenp);
}
if (p_Command->p_Word_Paran? ! = OxFFFF)
{
float | _Tenp = 10000.0 * (((float) p_Command ->p_Word_ParanR) / 65534.0);
f_Level - >Set_Decay (| _Tenp);
}
if (p_Command->p_Word_ParanB8 ! = OxFFFF)
{
float | _Temp = (((float) p_Command ->p_Word_ParanB) / 65534.0);
f_Level ->Set_Sustain (I _Tenp);
}
if (p_Command->p_Word_Paramd ! = OxFFFF)
{
float | _Tenp = 10000.0 * (((float) p_Command ->p_Word_Param) / 65534.0);
f_Level - >Set _Rel ease (| _Tenp);
}
br eak;
case 0x83 :
/1 Set Pitch Bend Rate
if (p_Command->p_Word_Paraml ! = OxFFFF)
{
float | _Tenp = 10000.0 * (((float) p_Command ->p_Word_Paraml) / 65534.0);
f_Pitch->Set_Attack (| _Tenp);
}
br eak;
case 0x84 :
/1 Set Twin Note
if (p_Command->p_Byte_ Paranl != OxFF)
f_Enable_Twin = (p_Command ->p_Byte_Paranl != 0);
}
if (p_Command->p_Byte_ Paran? != OxFF)
{
f_Fractal _Before = (p_Command - >p_Byte_Paran2 != 0);
}
if (p_Command->p_Word_Paran®? ! = OxFFFF)
{
f_Twin_Anp = (((float) p_Command ->p_Word_Paranl) / 65534.0);
}
br eak;
case 0x85 :
{

/1 Set Ring Mdul ations
if (p_Command->p_Byte_ Paranl != OxFF)
{

f_Ringnod_Main = (p_Command - >p_Byte_Paranl != 0);



if (p_Command->p_Byte_ Paran? != OxFF)
{

f_Ringnod_Twin = (p_Command - >p_Byte_Paran? != 0);

}
br eak;

case 0x86 }

¢ /1 Set Frequency Modul ation

if (p_Command->p_Byte Paranl != OxFF)
i f_FM Enabl e = (p_Command - >p_Byte_Paranl != 0);
if (p_Command->p_Byte_ Paran? != OxFF)
i f_FMInternal = (p_Command ->p_Byte_Paran? != 0);
if (p_Command->p_Word_Paraml ! = OxFFFF)
i f_FMLevel = 10.0 * (((fl oat) p_Command->p_Wbrd_Paranl) / 65534.0);
br eak;

case 0x87 :
/1 Set Anplitude Mdul ation
if (p_Command->p_Byte_ Paranl != O0xFF)
i f_AM Enabl e = (p_Command - >p_Byte_Paranl != 0);
if (p_Command->p_Byte_ Paran? != OxFF)
{ f_AMInternal = (p_Command ->p_Byte_Paran? != 0);
}
if (p_Command->p_Word_Paranml != OxFFFF)
i f_AM Level = (((float) p_Command ->p_Word_Paranl) / 65534.0);
br eak;

case 0x88 :
/1 Set Pulse Wdth Mdul ation
if (p_Command->p_Byte_ Paranl != OxFF)

f_PWM Enabl e = (p_Comand ->p_Byte_Paranl != 0);

}
if (p_Command->p_Byte_ Paran? != OxFF)
i f_PWMInternal = (p_Command ->p_Byte_ Paran? != 0);
if (p_Command->p_Word_Paraml ! = OxFFFF)
i f_PWM Level = (((float) p_Conmand ->p_Word_Paranl) / 65534.0);
br eak;

case 0x89 :

{ /1 Set nodul ator waveform from p_Byte_Parani
if ( (p_Command - >p_Byte_Parantl >= 1 )
&& (p_Command - >p_Byte_Paranl <= NR_LI B_H GH WAVEFCRV))

i f _Mod_Wavef or m- >Set _Wavef or m (p_Command - >p_Byt e_Par ant) ;
br eak;

case Ox8A {

/1 Set nodul ator fractal
if ( (p_Command - >p_Byte_Paranl >= 0)

&& (p_Command - >p_Byte_Paranl <= 10))
{

}
if (p_Command->p_Word_Paraml ! = OxFFFF)
{

f_Mdd_Fractal ->Set_Depth (p_Command - >p_Byte_Parant);

float | _Effect = 9.0 * (((float) p_Conmand ->p_Word_Paraml) / 65534.0);
f_Mdd_Fractal ->Set_Effect_Lo (I _Effect);
}

if (p_Command->p_Word_Paran®? ! = OxFFFF)

float |_Effect = 9.0 * (((float) p_Conmand ->p_Word_Paran®) / 65534.0);
f_Mdd_Fractal ->Set _Effect_H (|_Effect);



br eak;

}
}
}
voi d CTrack: : Reset ()
{
/1 Should probably reset the tracks envel ope here
}

void CTrack:: Tick(tvals const &v)
if (tv.volume != paraVol une. Noval ue)

f_Level ->Set_Volume (((float) tv.volune) / ((float) 0x80));
}

if (tv.noteinit == NOTE_OFF)

f_Level ->St op_Not e 0);
f_Mod_Level ->Stop_Note ();

}
else if (tv.noteinit !'= NOTE_NO
{
f_Level ->Start_Note )
f_Mod_Level ->Start_Note ();
}

f_Pitch->Tick (tv.note, tv.noteinit);

}

voi d CTrack: : Stop()

{
f_Level ->Stop )
f_Md_Level ->Stop ();
f_Pitch->Stop )

}

/1 Apply_Std_Md handl es anplitude and frequency nodul at ion, depending on the
/1 contents of the buffer it is applied to.

void Apply_Std_Md (float *p_Dest, float *p_Src, int p_Num Sanples, float p_Level)
¢ if (p_Level !'=0.0)
{ if (p_Level == 1.0)
¢ while (p_Num Sanples -- > 0)

*(p_Dest++) *= (*(p_Src++) + 1.0);

}
el se
while (p_Num Sanples -- > 0)
*(p_Dest++) *= ((*(p_Src++) * p_Level) + 1.0);
}

}
}

/1 PWM needs a different algorithm
void Apply_PWM (float *p_Dest, flo at *p_Src, int p_Num Sanples, float p_Level)
if (p_Level !'=0.0)
{ if (p_Level == 1.0)
while (p_Num Sanples -- > 0)
{ i{f (*p_Dest < PI)

*p_Dest *= (*p_Src + 1.0) * 0.5;

el se
{
*p_Dest = ((*p_Dest - 1.0) * (1.0 - (*p_Src)) * 0.5) + 1.0;
}
p_Dest ++; p_Src++;
}
}
el se
while (p_Num Sanples -- > 0)
{
if (*p_Dest < Pl)
{
*p_Dest *= ((*p_Src * p_Level) + 1.0) * 0.5;
el se
{
*p_Dest = ((*p_Dest - 1.0) * (1.0 - (*p_Src * -p_Level)) * 0.5) + 1.0;
}
p_Dest ++; p_Src++;
}
}
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/1 The following Generate function is starting to accunul ate special cases
/1 For readability (and possibly a small effeciency gain) it may be bette r
/1 to have several generate functions.
bool CTrack:: CGenerate(float *psanples, int nunsanples)
/1 Derive envel ope
if (f_Level ->Is_Static ())
if (f_Level ->Current_Level () == 0.0)
return fal se;
}
/1 Evaluate and save repeat conditions
bool |_Md_Level _Zero = (f_Md_Level ->Is_Static () & (f_Md_Level ->Current_Level () == 0.0));
bool | _FM Internal i ->f_FM Enable && pm ->f_FMInternal && (!l_Md_Level _Zero));

= (pm il
bool |_AMInternal = (pm ->f_AMEnable && pm ->f_AM Internal && (!|_Md_Level_Zero));
bool |_PWMInternal = (pm ->f_PWM Enable & pm ->f_PWM Internal && (!l_Md_Level _Zero));

bool |_FM Needed = (pm ->f_FMEnable && ((pm ->f_FMlInternal && (!I_Md_Level_Zero)) || (pm ->f_Channel
bool | _AM Needed = (pm ->f_AM Enable && ((pm ->f_AMInternal && (!I_Md_Level _Zero)) || (pm ->f_Channel
bool | _PWM Needed = (pm ->f_PWM Enable & ((pm ->f_PWW Internal & (!l _Md_Level _Zero)) || (pm ->f_Channel

bool |_Tw n_Needed =
bool |_Twi n_M x_First =
bool |_Twin_Fractal _First =

pm ->f _Enabl e_Twi n;
_Twi n_Needed && (!pm ->f_Fractal _Before);
_Twi n_Needed && ( pm ->f_Fractal _Before);

bool | _Ri ngnod_Mi n_Neede
bool | _Ri ngnod_Twi n_Neede

= pm ->f_Ringnod_Main & (pm ->f_Channel != -1);
= pm ->f_Ringnod_Twin & (pm ->f_Channel != -1) && |_Tw n_Needed;

[sNy=%

/1 Both pitch and anplitude envel opes night benefit fromnore frequent static
/1 checks, allowing an envel ope to becone static in the mddle of a block. Howe ver,
/1 tuning of the mninumanplitude m ght be better.
f_Pitch->Overwite (psanples, nunsanples);

/1l Derive nodulator - this is quick and dirty at present - nuch nore optim sation needed

if (I_FMlInternal || |_AMInternal || |_PWInternal )

{

float | _Anp = 1.0;

switch (pm ->f_Md_Frq_Type)

case 0 | _Amp = pow (2.0, pm ->f_Md_Frq ); break;
case 1 | _Amp = pow (2.0, -pm->f_Md_Frq ); break;
case 2 : |_Anp = pow (2.0, pm ->f_Md_Frq/ 12.0); break;
case 3: |_Anmp = pow (2.0, -pm->f_Md_Frq / 12.0); break;
case 4 : | _Anp = pm ->f_Md_Frq; br eak;
case 5 if (pm ->f_Md_Frq >0.0) { |_Amwp =1.0/ pm ->f_Md_Frq; } break;

}
if (I _Md_Level _Zero)

DSP_Zero (f_Mod_Buffer, numsanples);

}
el se
if (f_Md_Level ->Is_Static ()) // Optimse fractal and envel ope for constant envel ope |evel
f _Mod_Frq_To_Phase - >Process (f _Mod_Buffer, psanples, numsanples, |_Am);
f _Mbd_Wavef or m- >Pr ocess (f _Mod_Buffer, nunsanples);
f_Mdd_Fractal ->Process_Static (f_Md_Buffer, f_Md_Level ->Current_Level (), nunsanples);
f_Md_Level ->Mil tiply (f_Buffer2, nunsanples);
}
el se
f_Md_Level ->Overwite (f_Buffer2, numsanples);
f_Mdd_Frg_To_Phase - >Process (f_Md_Buffer, psanples, nunmsanples, |_Anp);
f _Mbd_Wavef or m- >Pr ocess (f _Mod_Buf fer, nunmsanpl es);
f_Mbd_Fractal ->Process (f _Mod_Buffer, f_Buffer2, nunmsanples);
NR_DSP_Mul tiply (f_Mod_Buffer, f_Buffer2, 32768.0, nunsanples);
}
}
}
if (1_FM Needed)
{
float *b;
if (pm ->f_FMInternal)
b = f_Md_Buffer;
el se
{

b = pm ->f _Aux_Buffer;
Apply_Std_Mdd (psanples, b, numsanples, pni ->f_FMLevel / 32768.0);
}

if (I_Twi n_Needed)

{
f_Frq_To_Phase2->Process (f_Buffer2, psanples, nunsanples, pow(2.0, pm ->f_Detune_Senitones / 12.0));



if (1_PWV Needed)
{
float *b;

if (pm ->f_PWMInternal)
b = f_Md_Buffer;

}

el se

{

}

Apply_PWM (f_Buffer2, b, nunsanples, pm ->f_PW/Level / 32768.0);
}

b = pm ->f_Aux_Buffer;

f _Wavef or m- >Process (f_Buffer2, nunsanples);
if (I _Ri ngnod_Twi n_Needed)
¢ NR DSP_Miltiply (f_Buffer2, pm ->f_Aux_Buffer, 1.0 / 32768.0, numsanples);
}
f _Frq_To_Phase->Process (psanpl es, nunsanples);
if (1_PWV Needed)
{ float *b;
if (pm ->f_PWWInternal)
) b = f_Md_Buffer;

el se
{

b = pm ->f_Aux_Buffer;
}

Appl y_PWM (psanpl es, b, nunsanples, pm ->f_PW/ Level / 32768.0);
}

f _Wavef or m- >Process (psanpl es, nunsanpl es);
if (I _Ringnod_Mai n_Needed)
{

NR_DSP_Mul tiply (psanples, pm ->f_Aux_Buffer, 1.0 / 32768.0, nunsanples);
}

if (I_Twin_Mx_First)

DSP_Add (psanples, f_Buffer2, numsanples, pm ->f_Tw n_Anp);

DSP_Amp (psanpl es, nunsanples, 0.5); /1 Scaling necessary for fractal to work
}

/1 Apply envel ope and Fractal, and normalise anplitude

if (f_Level ->Is_Static ())

{
float | _Level = f_Level ->Current_Level ();
f_Fractal ->Process_Static (psanples, |_Level, nunsanples);
if (I_Twin_Fractal _First)
f_Fractal ->Process_Static (f _Buffer2, |_Level, nunsanples);
DSP_Add (psanples, f_Buffer2, numsanples, pm ->f_Tw n_Anp);
DSP_Amp (psanpl es, nunsanples, |_Level * 16384.0);
}
el se
{
DSP_Amp (psanpl es, nunsanples, |_Level * 32768.0);
}
}
el se
{

f_Level ->Overwite (f_Buffer, nunsanples);
if (f_Fractal ->Is_Static ())

/1 1If the fractal is static the nodulator is irrelevant, so it may as well be zero
f_Fractal ->Process_Static (psanples, 0.0, nunsanples);

if (I_Twin_Fractal _First)

{
f_Fractal ->Process_Static (f_Buffer2, 0.0, nunmsanples);
}
el se
{
f_Fractal ->Process (psanples, f_Buffer, nunsanples);
if (I_Twin_Fractal _First)
{
f_Fractal ->Process (f_Buffer2, f_Buffer, nunsanples);
}
}

if (I_Twin_Fractal _First)
DSP_Add (psanples, f_Buffer2, numsanples, pm ->f_Tw n_Anp);

NR_DSP_Miltiply (psanples, f_Buffer, (float) 16384.0, nunsanples);



}

}

el se

if (1 _AM Needed)

{
float *b;

if (pm ->f_AMInternal)

b = f_Md_Buffer;

}

el se

{

b = pm ->f_Aux_Buffer;

}

Apply_Std_Md (psanples, b,
}

return true;

H NSTANCE dl | | nst ance;

m

*g_m;

HWAD g_Propsheet _HWAd [ 6] ;

BOCL W NAPI

}

#def i ne M_CHECK_RADI O p)

swi t ch(f dw eason)

{
case DLL_PROCESS ATTACH:

{

NR_DSP_Mil tiply (psanples, f_Buffer, (float) 32768.0,

nunsanpl es, pm ->f_AM Level / 32768.0);

Dl | Mai n( HANDLE hMbdul e, DWORD f dwr eason, LPVQO D | pReserved)

/1 The DLL is being mapped into process's address space
required initialization on a per application basis, return FALSE if failed
dl | I nst ance=( H NSTANCE) hMbdul e;

/

/Do any

g_m = NUL

f

}

or (int i

br eak;

}

case DLL_THREAD ATTACH
/1 Athread is created. Do any required init ialization on a per
br eak;
case DLL_THREAD DETACH:
/1 Thread exits with cleanup
br eak;
case DLL_PROCESS DETACH:

/1 The DLL unmapped from process's address space. Do necessary cl eanup
br eak;

return TRUE;

L;
=0; i <6; i+4)

g_Propsheet _HWd [i] = NULL;

CheckRadi oButton (hDi g, IDC_SINE, |DC DBL_TRI ANGLE2, p)

#define M FROM SLIDER(p) pow(10.0, (((float) (p)) / 3000.0) + (2.0 / 3.0))
((1oglo((float) (p)) - (2.0 / 3.0)) * 3000.0)

#define M TO SLI DER(p)
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Control handling nmacros, t
another or to have duplicate pages for similar types of data...

o make it easier to nove stuff fromone page to

Logarithm c scale sliders range 1.0..10000.0 : Edit control notify

#define M LOG SLI DER EDI T_NOTI FY(p_Slider_I D, p_Edit_ID p_Des t)

11

Slider notify

case p_Edit_ID:

{
char | _Buf [80];
GetDigltenifext (hDig, p_Edit_ID, |_Buf, 32);
float | _Temp = atof (I_Buf) * 1000.0;
if ((I_Tenp >= 1.0) && (| _Tenp <= 10000. 0))
{
p_Dest;
SendDl gl t emvessage (hDi g, p_Slider
}
return 1;
}

#define M LOG SLIDER SLIDE_NOTI FY(p_Slider_ID p_Edit_ID, p_Dest)

i
{

f (( HW\D)

| Param == GetDigltem (hD g, p_Slider_ID))
float | _Tenmp = M FROM SLI DER ( SendDl gl t enessage (hD g,

p_Dest;

nunmsanpl es) ;

thread basis

_ID, TBM SETPCS, TRUE, M.TO SLIDER (I _Tenp));

\

\
\
p_Slider_I D, TBM CGETPCS, 0, 0)); \
\

\



char | _Buf [80]; \

\
sprintf (I_Buf, "%", | _Tenp / 1000.0); SetDi gltenmText (hDig, p_Edit_ID, |_Buf); \
}
/1 Linear scale sliders range 0.0..1.0 : Edit control notify
#define M LIN SLIDER EDI T_NOTI FY(p_Slider_ID p_Edit_ID, p_Dest) \
case p_Edit_ID: \
{ \
char | _Buf [80]; \
\
GetDigltenifext (hDig, p_Edit_ID, |_Buf, 32); \
\
float | _Tenp = atof (I _Buf); \
\
if ((I_Tenp >= 0.0) && (| _Tenp <= 1.0)) \
{ \
p_Dest;
SendDl gl temvessage (hDl g, p_Slider_ID, TBMSETPOS, TRUE, (int) (l_Tenp * 10000.0)) ;
} \
\
return 1; \
}
/1 Slider notify
#define MLIN SLI DER SLI DE_NOTI FY(p_Slider_I D p_Edit_ID, p_Dest) \
if ((HWND) | Param== GetDigltem (hD g, p_Slider_ID)) \
{ \
float | _Temp = ((float) SendD gltenMessage (hDig, p_Slider_ID TBMGETPCS, 0, 0)) / 10000.0; \
\
p_Dest; \
\
char | _Buf [80]; \
\
sprintf (I_Buf, "9%", | _Tenp); SetD gltenilext (hDig, p_ Edit_ID, |_Buf); \
}

void Update_Waveform G p (HWD hD g, c_Waveform *p_Waveform

{
switch (p_Wavef orm->Get _Waveform ())
{
case 1 : MCHECK RADIO (I DC SINE ); break;
case 2 : MCHECK RAD O (I DC_TRI ANGLE ); br eak;
case 3 : MCHECK RADI O (I DC_DBL_TRI ANGLE ); break;
case 4 : MCHECK RAD O (I DC_HEX ); break;
case 5 : MCHECK RAD O (I DC_SQUARE ); break;
case 6 : M CHECK RADI O (I DC_RAMP ); break;
case 7 : MCHECK RADI O (I DC_ALT_RAWP ); break;
case 8 : MCHECK RADI O (I DC_BUWPS ); break;
case 9 : MCHECK RAD O (I DC_DBL_BUWPS ); break;
case 10 : M CHECK_RADI O (I DC_ALT_BUWPS ); break;
case 11 : M CHECK_RADI O (I DC_ALT_BUWPS2 ); break;
case 12 : M CHECK RADI O (I DC_SQUARE BUWPS ); break;
case 13 : M CHECK_RADI O (| DC_DBL_BUWPS2 ); break;
case 14 : M CHECK RADI O (I DC_DBL_TRI ANGLE2); break;
}

}

void Update_Waveform D g (m *pm, HWD hD g)
Updat e_Waveform G p (hD g, pmi ->f_Waveform;

CheckDl gButton (hDl g, | DC_CHECK _ENABLE TW N, pm ->f_Enabl e_Twi n );
CheckDl gButton (hDl g, | DC_CHECK _FRACTAL_BEFORE, pm ->f_Fractal _Before);

SendDl gl tenvessage (hDi g, |DC SLI DER DEPTH, TBM SETRANGE, TRUE, MAKELONG 0,  10));
SendDl gl tenvessage ( hDi'g, |DC SLIDER EFFECT H, TBM SETRANGE, TRUE, MAKELONG0, 9000));
SendDl gl tenvessage (hDig, |DC SLIDER EFFECT LO TBM SETRANGE, TRUE, MAKELONG(0, 9000));

SendDl gl t emMessage (hDl g, | DC_SLI DER_DETUNE, TBM SETRANGE, TRUE, MAKELONG - 10000, 10000));
SendDl gl t envessage (hDi g, | DC_SLIDER TWN AMP, TBM SETRANGE, TRUE, MAKELONG O, 10000)) ;
{
int | _Depth = pm ->f_Fractal ->Get_Depth ();
float | _Effect_H = pm ->f_Fractal ->CGet_Effect_H ();
float | _Effect_Lo = pm ->f_Fractal ->CGet_Effect_Lo ();
SendDl gl t emvessage (hD g, | DC SLI DER DEPTH, TBM SETPCS, TRUE, | _Depth )
SendDl gl t emMessage (hDi g, | DC SLI DER EFFECT_H, TBM SETPOS, TRUE, | _Effect_H * 1000.0);
SendDl gl t emMessage (hDi g, |DC SLI DER EFFECT_LO, TBM SETPOS, TRUE, |_ Effect_Lo * 1000.0);
SendDl gl temvessage (hD g, | DC SLI DER DETUNE, TBM SETPOS, TRUE, pm ->f_Detune_Senitones * 10000.0 / 12.0);
SendDl gl t emMessage (hDi g, |DC SLIDER TWN AWP, TBM SETPOS, TRUE, pni ->f_Twin_Amp * 10000.0);
char | _Buf [80];
sprintf (1_Buf, "%l", | _Depth ); SetD glteniext (hDi g, |DC _EDI T_DEPTH, | _Buf);
sprintf (I_Buf, "9%", | _Effect_H); SetD gltenifext (hD g, |DC ED T_EFFECT_H, |_Buf);
sprintf (I_Buf, "9%", | _Effect_Lo); SetD gltenfText (hD g, IDC ED T_EFFECT_LO |_B uf);
sprintf (I_Buf, "%", pm ->f_Detune_Semitones); SetD gltenText (hD g, |DC _ED T_DETUNE, |_Buf);
sprintf (I_Buf, "9%", pm ->f_Twin_Anp); SetD gltenifext (hDig, IDC_EDIT_TWN AW, |_Buf);
}

}
voi d Update_Mvd_Waveform D g (m *pm, HWD hD g)
Updat e_Waveform G-p (hD g, pm ->f_Md_Waveforn;

SendDl gl tenMvessage (hDi g, |DC SLI DER DEPTH, TBM SETRANGE, TRUE, MAKELONG(O, 10));
SendDl gl tenvessage (hDig, |DC SLIDER EFFECT H, TBM SETRANGE, TRUE, MAKELONG(O, 9000));



SendDl gl t emvessage (hD g,
SendDl gl t emMessage (hD g,

{
int | _Depth = pm ->f_Md_Fractal ->Get_Depth ();
float | _Effect_H = pm ->f_Md_Fractal ->Get_Effect_H ();
float | _Effect_Lo = pm ->f_Md_Fractal ->Get_Effect_Lo ();
SendDl gl t emvessage (hD g, | DC SLI DER DEPTH, TBM SETPCS, TRUE, | _Depth )
SendDl gl t emMessage (hDi g, | DC SLI DER EFFECT_H, TBM SETPOS, TRUE, | _Effect Hi * 1000.0);
SendDl gl t emMessage (hDl g, | DC SLI DER EFFECT_LO, TBM SETPOS, TRUE, | _Effect Lo * 1000. 0) ;
SendDl gl t emMessage (hDl g, | DC_SLI DER_MODFRQ TBM SETPCS, TRUE, pmi  ->f_Mbd_Frq * 1000.0);
char | _Buf [80];
sprintf (I_Buf, "%l", |_Depth ); SetDi gltenText (hD g, |DC ED T_DEPTH, _Buf);
sprintf (I_Buf, "9%", | _Effect_H ); SetD gltenifext (hD g, |DC ED T_EFFECT_H, |_Buf);
sprintf (I_Buf, "9%", | _Effect_Lo ); SetD gltenifext (hD g, |DC ED T_EFFECT_LO | _Buf);
sprintf (I_Buf, "9%", pm ->f_Md_Frq); SetDi gltenText (hD g, |DC_ED T_MODFRQ | _Buf);
}
switch (pm ->f_Md_Frq_Type)
case 0 : CheckRadioButton (hDi g, | DC_RADI O RAI SE_OCTAVES, |DC RADI O DI VIDE FRQ |DC RADI O RAISE CCTAVES ); break;
case 1 : CheckRadioButton (hDl g, | DC_RADI O RAI SE_OCTAVES, |DC RADI O DI VIDE_FRQ |DC RADI O LONER OCTAVES ) br eak;
case 2 : CheckRadioButton (hD g, |DC_RADI O RAI SE_OCTAVES, |DC RADI O DI VIDE FRQ | DC RADI O RAI SE_SEM TONES) br eak;
case 3 : CheckRadioButton (hDi g, |DC RADI O RAISE _OCTAVES, |DC RADI O DI VIDE FRQ |DC RADI O LONER SEM TONES); break;
case 4 : CheckRadi oButton (hDi g, |DC_RADI O RAI SE_OCTAVES, DC_RADI O DI VIDE_FRQ |DC RADIO MULTIPLY_FRQ ); break;
case 5 : CheckRadioButton (hDi g, | DC_RADI O RAI SE_ OCTAVES, |DC RADI O D VIDE FRQ |DC RADI O DI VI DE_FRQ ); break;
}
}
voi d Update_Aux_Bus_Dig (m *pm, HAWD hD g)
{
CheckDl gButton (hDl g, | DC_CHECK_RI NGMOD _MAIN, pm ->f _Ri ngnod_Min);
CheckDl gButton (hDl g, | DC_CHECK_RI NGMOD_ TWN, pmi ->f_Ri ngnmod_Twin);
CheckDl gButton (hDl g, | DC_CHECK_FM ENABLE, pm ->f_FM Enable );
CheckDl gButton (hDl g, | DC_CHECK_AM ENABLE, pm ->f_AM Enable );
CheckDl gButton (hDl g, | DC_CHECK PWV ENABLE, pm ->f _PWM Enabl e);
CheckDl gButton (hDl g, | DC_CHECK _FM I NTERNAL, pnmi ->f_FMlInternal);
CheckDl gButton (hDl g, | DC_CHECK_AM | NTERNAL, pm ->f_AM.Internal );
CheckDl gButton (hDl g, | DC_CHECK_PWM | NTERNAL, pm ->f_PWM Internal);
CheckD gButton (hD g, |DC CHECK WAV_OPT, pm ->f _Wavef 0rm—>Get_qn imse_Enable ());
CheckD gButton (hD g, |DC _CHECK FRACT_OPT, pm ->f_Fractal ->Get_Optimse_Enable ());
SendDl gl t emMessage (hDi g, |DC SLIDER FM LEVEL, TBM SETRANGE, TRUE, MAKELONG(O, 10000)) ;
SendDl gl t emMessage (hDi g, |DC SLIDER AM LEVEL, TBM SETRANGE, TRUE, MAKELONG(O, 10000) ) ;
SendDl gl t emMessage (hDi g, | DC SLI DER PWM LEVEL, TBM SETRANGE, TRUE, MAKELONG(O, 10000)) ;
{
SendDl gl t emMessage (hDi g, |DC SLIDER FM LEVEL, TBM SETPOS, TRUE, M TO SLIDER(pm ->f_FMLevel * 1000.0));
SendDl gl t emMessage (hDi g, |DC SLI DER AM LEVEL, TBM SETPOS, TRUE, M TO SLIDER(pni ->f_AM Level * 10000.0));
SendDl gl t emMessage (hDi g, |DC SLI DER PWM LEVEL, TBM SETPOS, TRUE, M TO SLIDER(pm ->f_PWM Level * 10000.0));
char | _Buf [80];
sprintf (I_Buf, "9%", pm ->f_FMLevel); SetD gltenilext (hD g, |DC ED T_FM LEVEL, _Buf);
sprintf (I_Buf, "%", pm ->f_AMLevel); SetD gltenifext (hD g, | DC ED T_AM LEVEL, _Buf);
sprintf (I_Buf, "9%", pm ->f_PWM Level); SetD gltenifext (hDig, |DC_EDI T_PWMLEVEL, | _Buf);
sprintf (I_Buf, "%l", pm->f_Waveform >Get_Optimse_Quality ()); SetDi gltenText (hD g, |IDC_ED T_WAV_OPT, | _Buf)
sprintf (I_Buf, "%l", pm ->f_Fractal ->CGet_Optinmise_Quality ()); SetD gltenifext (hD g, |DC _ED T_FRACT_CPT, _Buf);
}
}
void Update_Envel _Dig (m *pm, HWD hD g)
{
SendDl gl t emMessage (hDl g, |DC SLI DER ATTACK, TBM SETRANGE, TRUE, MAKELONG(0, 10000));
SendDl gl t emMessage (hDl g, |DC SLI DER DECAY,  TBM SETRANGE, TRUE, MAKELONG( 0, 10000));
SendDl gl t emMessage (hDl g, |DC SLI DER SUSTAIN, TBM SETRANGE, TRUE, MAKEL ONG(0, 10000));
SendDl gl t emMessage (hDl g, | DC SLI DER RELEASE, TBM SETRANGE, TRUE, MAKELONG(0, 10000));
SendDl gl t emMessage (hDl g, | DC_SLI DER_BEND, TBM SETRANGE, TRUE, MAKELONG(0, 10000));
{
float | _Attack = pm ->f_Level ->Get_Attack ();
float |_Decay = pm ->f_Level - >Get _Decay ()
float | _Sustain = pm ->f_Level ->Get_Sustain ();
float | _Rel ease = pm ->f_Level ->CGet _Rel ease ();
float |_Bend = pm ->f_Pitch->Get_Attack ();
SendDl gl t emMessage (hDl g, |DC SLI DER ATTACK, TBM SETPCS, TRUE, M TO SLIDER (| _Attack) );
SendDl gl t emMessage (hDi g, |DC SLIDER DECAY, TBM SETPCS, TRUE, M TO SLIDER (| _Decay ) );
SendDl gl t emMessage (hDi g, |DC SLIDER SUSTAIN, TBM SETPCS, TRUE, |_Sustain * 10000.0 );
SendDl gl temvessage (hD g, | DC SLIDER RELEAS E, TBM SETPCS, TRUE, M TO SLIDER (| _Rel ease));
SendDl gl t emMessage (hDl g, | DC_SLI DER_BEND, TBM SETPOS, TRUE, M TO SLIDER (I _Bend ));
char | _Buf [80];
sprintf (I_Buf, "%", |_Attack / 1000.0); SetDi gltenText (hD g, |IDC ED T_ATTACK, _Buf);
sprintf (I_Buf, "%", |_Decay / 1000.0); SetD gltenText (hD g, |DC _ED T_DECAY, _Buf);
sprintf (I_Buf, "%", |_Sustain ; SetDigltenText (hDig, IDC_EDI T_SUSTAIN, | _Buf);
sprintf (I_Buf, "%", |_Release / 1000.0); SetDi gltenmText (hDig, | DC_ DI T_RELEASE, | _Buf);
sprintf (I_Buf, "%", |_Bend / 1000.0); SetD gltenText (hD g, |DC _ED T_BEND, | _Buf);
}
}
voi d Update_Md_Envel _Dig (m *pm, HWD hD g)
{
SendDl gl t emMessage (hDl g, |DC SLI DER ATTACK, TBM SETRANGE, TRUE, MAKELONG(0, 100 00));
SendDl gl t emMessage (hDl g, | DC SLI DER DECAY,  TBM SETRANGE, TRUE, MAKELONG( 0, 10000));
SendDl gl t emMessage (hDl g, | DC SLI DER SUSTAIN, TBM SETRANGE, TRUE, MAKELONG( 0, 10000));
SendDl gl t emMessage (hDl g, | DC SLI DER_ RELEASE, TBM SETRANGE, TRUE, MAKELON G0, 10000));
SendDl gl t emMessage (hDi g, |DC SLIDER START,  TBM SETRANGE, TRUE, MAKELONG(0, 10000));
SendDl gl t emMessage (hDl g, | DC_SLI DER_PEAK, TBM SETRANGE, TRUE, MAKELONG(0, 10000));
SendDl gl t emMessage (hDi g, | DC _SLI DER_END, TBM SETRANGE, TRUE, MAKELONG(0, 10000));

I DC_SLI DER EFFECT_LO, TBM SETRANGE, TRUE, MAKELONG(O,
| DC_SLI DER_MODFRQ

9000));
TBM SETRANGE, TRUE, MAKELONG(0, 24000));



float | _Attack = pm ->f_Md_Level ->CGet_Attack ();
float |_Decay = pm ->f_Md_Level - >Get _Decay ()
float | _Sustain = pm ->f_Md_Level ->CGet_Sustain ();
float | _Rel ease = pm ->f_Md_Level ->Cet _Rel ease ();
float | _Start = pm ->f _Mod_Level ->CGet_Start ()
float |_Peak = pm ->f_Md_Level - >Get _Peak ()
float |_End = pm ->f_Md_Level ->Get _End ()

SendDl gl tenvessage (hDig, |DC SLIDER ATTACK, TBM SETPCS, TRUE, M TO SLIDER (I_Attack) );

SendDl gl t emvessage (hDig, |
SendDl gl t emvessage (hDig, |
SendDl gl t emvessage (hDig, |
SendDl gl t emvessage (hDig, |
SendDl gl t emvessage (hDig, |

char

spri
spri
spri
spri
spri
spri

0]

;o
U

;o
;o
;o
;o

SendDl gl temve ssage (hDl g, | DC_SLI DER _DECAY, TBM SETPCS, TRUE, M TO SLIDER (| _Decay ) );
DC_SLI DER SUSTAIN, TBM SETPOS, TRUE, |_Sustain * 10000.0 );
DC_SLI DER RELEASE, TBM SETPOS, TRUE, M TO SLIDER (I _Releas e));
DC SLIDER START,  TBM SETPOS, TRUE, |_Start * 10000.0 );
DC_SLI DER_PEAK, TBM SETPOS, TRUE, |_Peak * 10000.0 );
DC_SLI DER_END, TBM SETPOS, TRUE, | _End * 10000.0 );
, | _Attack / 1000.0); SetD gltenfText (hD g, |IDC ED T_ATTACK, | _Buf);
, | _Decay / 1000.0); SetD glteniText (hD g, |DC _EDI T_DECAY, | _Buf);
", | _Sustain ); SetD glteniText (hD g, |DC EDI T_SUSTAIN, |_Buf);
, | _Release / 1000.0); SetD gltenfText (hD g, |IDC ED T_RELEASE, |_Buf);
, | _Start ); SetD gltenfText (hD g, |DC ED T_START I1_B uf);
, | _Peak ); SetD gltenfText (hD g, |DC ED T_PEAK | _Buf);
, | _End ); SetDi gltenmText (hD g, |DC ED T_END, | _Buf);

spri

| _Buf [8
ntf (1 _Buf
ntf (1 _Buf
ntf (1 _Buf
ntf (1 _Buf
ntf (1 _Buf
ntf (1 _Buf
ntf (1 _Buf

void Update_All _Dialogs (void) //

if (g_Propsheet_Hwhd [O0]
{

Excl

ude the Rx Broadc ast page

1= NULL)

Updat e_Waveform Dl g (g_m, g_Propsheet_Hwd [0]);

if (g_Propsheet_Hwhd [1]
{

1= NULL)

Updat e_Aux_Bus_Di g (g_mi, g_Propsheet_Hwd [1]);

if (g_Propsheet_Hwhd [2]
{

1= NULL)

Update_Envel _Dig ( g_m, g_Propsheet_Hwd [2]);

if (g_Propsheet_Hwhd [ 3]
{

1= NULL)

Updat e_Mod_Waveform D g (g_m, g_Propsheet_Hwd [3]);

if (g_Propsheet_Hwhd [4]
{

}
}
{
}
}
}
}
}
}

1= NULL)

Updat e_Mod_Envel _Dig (g_m, g_Propsheet_Hwd [4]);

BOOL API ENTRY Mai nDial og (HWND hDi g, Ul
{

switch (uMsg)

{
case WM I NI TDI ALGG :
g_Propsheet _HWd [0] = hD g;

NT uMsg, WPARAM wPar am LPARAM | Par am)

Updat e_Waveform D g (g_m, hDg);

return 1;

case WV COWAND :
switch (LOADRD (wParam)

{

11
11
11
11
11
11

The CheckRadi oButton call s here shouldn't be necessary,

obscu

It m
exten
added

case | DC_SINE

case
case
case
case
case
case
case
case
case
case
case
case
case

case

{

1 DC_
I1DC_

883388

8

1DC_

1 DC_

char | _Buf [80];
Get Dl gl tenifext (hDl g, | DC_EDI T_DEPTH, | _Buf, 32);
int |_Depth = atoi (I|_Buf);

if ((I_Depth >=0) && (| _Depth <= 10))
{

but maybe I've hit some

certainly be easier to

are

->f _Waveform- >Set _Waveform ( 1); return 1;
g_m ->f_\Waveform >Set _Waveform ( 2); return 1;
g_m ->f_\Waveform >Set_Waveform ( 3); return 1;
g_m ->f_\Waveform >Set_Waveform ( 4); return 1;
g_m ->f_Waveform >Set_Waveform ( 5); return 1;
g_m ->f_\Waveform >Set_Waveform ( 6); return 1;
g_m ->f_Waveform >Set _Waveform ( 7); return 1;
g_m ->f_\Waveform >Set_Waveform ( 8); return 1;
g_m ->f_\Wavefor m >Set _Waveform ( 9); return 1;
g_m ->f_Wavef orm->Set _Waveform (10); return 1;
g_m ->f_Waveform->Set _Waveform (11); return
g_m ->f_Waveform->Set _Waveform (12); return 1;
g_m ->f_Wavef orm->Set _Waveform (13); return 1;
g_m ->f_Waveform >Set _Waveform (14); return 1;

relimt.
ght be better to use a conbobox or listbox - it wll
d in the future, and coul d save space on screen when nultiple oscilators
(nodul ators etc).
© M_CHECK_RADI O (I DC_SI NE ) g_ni

TR ANGLE M _CHECK_RADI O (1 DC_TRI ANGLE );
DBL_TRI ANGLE M CHECK_RADI O (| DC_DBL_TRI ANGLE ) ;
HEX M _CHECK_RADI O (| DC_HEX );
SQUARE M_CHECK_RADI O (| DC_SQUARE );

> RAWP M _CHECK_RADI O (| DC_RAMP );
ALT_RAMP M _CHECK_RADI O (1 DC_AL T_RAMP );
BUMPS M _CHECK_RADI O (| DC_BUMPS );
DBL_BUWPS M _CHECK_RADI O (| DC_DBL_BUMPS );
ALT_BUWPS M _CHECK_RADI O (| DC_ALT_BUMPS );
ALT_BUWPS2 M CHECK_RADI O (1 DC_ALT_BUMPS2 ) ;
SQUARE_BUMPS M _CHECK_RADI O (| DC_SQUARE_BUWPS ) ;
DBL_BUMPS2 M CHECK_RADI O (1 DC_DBL_BUMPS2 ) ;
DBL_TRIANGLE2 : M CHECK RADI O (1 DC_DBL_TRI ANGLE2) ;
EDI T_DEPTH :



g_m ->f _Fractal ->Set_Depth (|_Depth);
SendDl gl t emvessage (hD g, | DC SLI DER DEPTH, TBM SETPCS, TRUE, | _Depth);
}
return 1;
}
case | DC_EDI T_EFFECT H
{
char | _Buf [80];
GetDigltenifext (hDl g, |DC_EDIT_EFFECT _H, |_Buf, 32);
float | _Effect_H = atof (|_Buf);
if ((I _Effect_H >=0.0) & (| _Effect_H <= 9.0))
{

g_m ->f _Fractal ->Set_Effect_H (|_Effect_H);
SendDl gl t emMessage (hDl g, |DC SLIDER EFFECT_H, TBM SETPOS, TRUE, (int) (I _Effect H *

1000. 0)) ;
}
return 1;
}
case | DC_EDI T_EFFECT_LO :
{
char | _Buf [80];
Get Dl gltenifext (hDl g, |DC_EDI T_EFFECT_LO | _Buf, 32);
float | _Effect_Lo = atof (|_Buf);
if ((I _Effect_Lo >= 0.0) && (|_Effect_Lo <= 9.0) )
{
g_m ->f _Fractal ->Set_Effect_Lo (| _Effect_Lo0);
SendDl gl t emvessage (hD g, | DC SLIDER EFFECT_LO, TBM SETPOS, TRUE, (int) (l_Effect_Lo *
1000. 0)) ;
}
return 1;
}
case | DC_CHECK ENABLE _TWN :
{
g_m ->f _Enable_Twin = (SendDI gl temessage (hD g, | DC CHECK ENABLE TWN, BM GETCHECK, 0, 0) ==
BST_CHECKED) ;
return 1;
}
case | DC_CHECK FRACTAL_BEFCRE :
{
g_m ->f _Fractal _Before = (SendD gltenmvessage (hD g, | DC CHECK FRACTAL_BEFORE, BM GETCHECK, 0, 0) ==
BST_CHECKED) ;
return 1;
}
case | DC_EDI T_DETUNE :
char | _Buf [80];
Get Dl gltenifext (hDl g, | DC_EDI T_DETUNE, |_Buf, 32);
float | _Detune = atof (I|_Buf);
if ((I_Detune >= -12.0) & (| _Detune <= 12.0))
g_m ->f _Detune_Semnitones = | _Detune;
SendDl gl t emMessage (hDl g, | DC _SLI DER DETUNE, TBM SETPCS, TRUE, (int) (I_Detune * 10000.0 /
12.0));
}
return 1;
}
case |DC_ EDIT_TWN_ AW :
char | _Buf [80];
GetDigltenifext (hD g, |DC_EDIT_TWN AWP, | _Buf, 32);
float | _Twin_Anp = atof (|_Buf);
if ((I_Twin_Anp >= 0.0) & (I _Twin_Amp <= 1.0))
{
g_m ->f _Twi n_Anmp = | _Twi n_Anp;
SendDl gl t emMessage (hDi g, |DC SLIDER TWN_AVP, TBM SETPCS, TRUE, (int) (I _Twin_Anp *
10000. 0) ) ;
}
return 1;
}
}
br eak;

case WM HSCROLL :
if ((HAWWD) | Param == GetDigltem (hD g, |DC SLI DER DEPTH))
{

int | _Depth = SendDl gl tem\essage (hD g, |DC SLI DER DEPTH, TBM GETPCS, 0, 0);
g_m ->f _Fractal ->Set_Depth (|_Depth);

char | _Buf [80];

sprintf (I_Buf, "%", |_Depth ); SetDi gltenText (hD g, |DC ED T_DEPTH, | _Buf);

}
else if ((HWND) | Param == GetDi gltem (hD g, |DC SLIDER EFFECT_H))



float | _Effect_H = ((float) SendD gltenvessage (hD g, |DC SLIDER EFFECT_H, TBM GETPCS, O, 0)) / 1000. 0;
g_m ->f_Fractal ->Set_Effect_H (|_Effect_H);

char | _Buf [80];

sprintf (I_Buf, "9%", | _Effect_H); SetD gltenifext (hD g, |DC ED T_EFFECT_H, |_Buf);

}
else if ((HWD)
{

| Param == GetDi gltem (hD g, | DC SLIDER EFFECT_LO))

float | _Effect_Lo = ((float) SendD gltenvessage (hD g, | DC SLIDER EFFECT_LO TBM GETPCS, 0, 0)) / 1000. 0;
g_m ->f _Fractal ->Set_Effect_Lo (((float) SendD gltenMessage (hD g, |IDC SLIDER EFFECT_LO, TBM GETPCS, 0, 0)) /
1000. 0) ;
char | _Buf [80];
sprintf (I_Buf, "9%", | _Effect_Lo); SetD gltenifext (hD g, |DC ED T_EFFECT_LO | _Buf);
}el se if ((HWND) |Param == GetD gltem (hD g, |DC SLI DER DETUNE))
¢ g_m ->f _Detune_Senitones = ((float) SendD gltenMessage (hD g, |1 DC SLI DER DETUNE, TBM GETPOS , 0, 0)) * 12.0 /
10000. 0;
char | _Buf [80];
sprintf (I_Buf, "%", g_m ->f_Detune_Semitones); SetD glteniext (hD g, |DC ED T_DETUNE, |_Buf);
}el se if ((HWD) | Param == GetDi gltem (hD g, |DC SLI DER TW N _AW))
t g_m->f_Twin_Amp = ((float) SendD glteniessage (hD g, |DC _SLIDER TWN AMP, TBM GETPCS, 0, 0)) / 10000. 0;
char | _Buf [80];
) sprintf (I_Buf, "9%", g_m ->f_Twin_Anp); SetDigltenText (hDig, IDC_EDIT_TWN AW, | _Buf);
br eak;
}
return O;
}
BOOL API ENTRY MbdWaveDi al og (HWND hDi g, U NT uMsg, WPARAM wPar am LPARAM | Par an)
{ switch (uMsg)
case WM I NI TDI ALGG :
g_Propsheet _HWd [3] = hD g;

Updat e_Mod_Waveform Dl g (g_ni, hDg);

return 1;

case WV COWAND :
switch (LOAORD (wParam)
{
11
11
11
11
11
11

The CheckRadi oButt on calls here shouldn't be necessary,
obscure linit.

It might be better to use a conbobox or listbox - it wll
extend in the future,
added (nodul ators etc).

case | DC_SINE : MCHECK_RADI O (I DC_SINE ); g_m ->f_Md_Wavef orm-
case | DC_TRI ANGLE : M_CHECK_RADI O (I DC_TRI ANGLE ); g_m -
case | DC_DBL_TRI ANGLE M CHECK _RADI O (I DC DBL_TRIANGLE ); g_ni -
case | DC_HEX M CHECK_RADI O (| DC_HEX ), og_mi -
case | DC_SQUARE M CHECK_RADI O (| DC_SQUARE ) gm -
case | DC_RAMP M CHECK_RADI O (| DC_RAMP ), g_mi -
case | DC_ALT_RAWP M CHECK_RADI O (| DC_ALT_RAWP ); g.m -
case | DC_BUMPS M_CHECK_RADI O (| DC_BUMPS ); g_m -
case | DC_DBL_BUMPS M _CHECK_RADI O (| DC_DBL_BUMPS ); g_nmi -
case | DC_ALT_BUMPS M _CHECK_RADI O (| DC_ALT_BUMPS ); g_m -
case | DC_ALT_BUMPS2 M CHECK_RADI O (I DC_ALT_BUMPS2 ) ; g_mi -
case | DC_SQUARE_BUWPS M _CHECK_RADI O (1 DC_SQUARE BUMPS ); g_ni -
case | DC_DBL_BUMPS2 M CHECK _RADI O (1 DC DBL_BUMPS2 ); g_nmi -
case | DC_DBL_TRI ANGLE2 M CHECK_RADI O (I DC DBL_TRIANGLE2); g_nmi -

case | DC_RADI O RAI SE_OCTAVES :
g_m ->f_Md_Frq_Type = O;
CheckRadi oButton (hD g, | DC_ RADI O RAI SE_OCTAVES,
br eak;

case | DC_RADI O LONER OCTAVES :
g_m ->f_Md_Frq_Type = 1;
CheckRadi oButton (hD g, | DC_RADI O RAI SE_OCTAVES,
br eak;

case | DC_RADI O RAI SE_SEM TONES :
g_m ->f_Md_Frq_Type = 2;
CheckRadi oButton (hD g, | DC_RADI O RAI SE_OCTAVES,
br eak;

case | DC_RADI O LONER_SEM TONES
g_m ->f_Md_Frq_Type = 3;
CheckRadi oButton (hD g, | DC_RADI O RAI SE_OCTAVES,
br eak;

case | DC_RADI O MULTI PLY_FRQ :
g_m ->f_Md_Frq_Type = 4;
CheckRadi oButton (hD g,
br eak;

case | DC_RADI O DI VIDE_FRQ :
g_m ->f_Md_Frq_Type = 5;
CheckRadi oButton (hD g, | DC_RADI O RAI SE_OCTAVES,

1 DC_RADI O_ DI VI DE_FRQ

| DC_RADI O DI VI DE_FRQ

| DC_RADI O DI VI DE_FRQ

| DC_RADI O DI VI DE_FRQ

| DC_RADI O_RAl SE_OCTAVES,

| DC_RADI O DI VI DE_FRQ

1 DC_RADI O DI VI DE_FRQ | DC_RADI O DI V

but nmaybe 1've hit some

certainly be easier to
and coul d save space on screen when multiple osci

lators are

>Set _Waveform ( 1); return 1;

>f _Mbd_Wavef or m- >Set _Wavef orm (
>f _Mod_Wavef or m- >Set _Waveform ( 3);
>f _Mbd_Wavef or m- >Set _Wavef orm (
>f _Mbd_Wavef or m- >Set _Wavef orm (
>f _Mbd_Wavef or m- >Set _Wavef orm (
>f _Mbd_Wavef or m- >Set _Wavef orm (
>f _Mbd_Wavef or m- >Set _Wavef orm (
>f _Mod_Wavef or m- >Set _Waveform ( 9);
>f _Mod_Wavef or m- >Set _Wavef orm (10) ;
>f _Mod_Wavef or m- >Set _Wavef orm (11);
>f _Mod_Wavef or m- >Set _Wavef orm (12);
>f _Mod_Wavef or m- >Set _Wavef orm (13);
>f _Mod_Wavef or m- >Set _Wavef orm (14);

| DC_RADI O_RAI SE_CCTAVES );

| DC_RADI O LOWER OCTA VES );

| DC_RADI O_RAI SE_SEM TONES ) ;

| DC_RADI O_LOWER SEM TONES ) ;

1 DC_RADI O MULTIPLY_FRQ );

IDE_FRQ );

return
return
return
return
return
return
return
return
return
return
return
return
return

Lol L e



br eak;

case | DC_EDI T_DEPTH :

{ char | _Buf [80];
Get Dl gl tenifext (hDl g, | DC_EDI T_DEPTH, | _Buf, 32);
int |_Depth = atoi (I|_Buf);
if ((I_Depth >=0) && (|_Depth <= 10))
t g_m ->f _Mbd_Fractal ->Set_Depth (I _Depth);
) SendDl gl t emvessage (hD g, | DC SLI DER DEPTH, TBM SETPCS, TRUE, | _Depth);
return 1;

}

case | DC_EDI T_EFFECT H

{ char | _Buf [80];
Get Dl gltenifext (hDl g, |DC_EDIT_EFFECT_H, |_Buf, 32);
float | _Effect_H = atof (I_Buf);
i{f ((I _Effect_H >=0.0) & (I _Effect_H <= 9.0))

g_m ->f _Md_Fractal ->Set_Effect_H (|_Effect_H);
SendDl gl t emMessage (hDi g, |DC SLIDER EFFECT_H, TBM SETPOS, TRUE, (int) (I _Effect H *

1000. 0)) ;
}
return 1;
}
case | DC_EDI T_EFFECT_LO :
{
char | _Buf [80];
Get Dl gltenifext (hDl g, |DC_EDI T_EFFECT_LO | _Buf, 32);
float | _Effect_Lo = atof (|_Buf);
if ((I _Effect_Lo >= 0.0) & (| _Effect_Lo <= 9.0))
{
g_m ->f _Md_Fractal ->Set_Effect_Lo (| _Effect_Lo);
SendDl gl t emvessage (hD g, | DC SLIDER EFFECT_LO, TBM SETPOS, TRUE, (int) (l_Effect_Lo *
1000. 0)) ;
}
return 1;
}
case | DC_EDI T_MODFRQ :
{
char | _Buf [80];
Get Dl gl tenifext (hDl g, | DC_EDI T_MOXDFRQ | _Buf, 32);
float | _Mdd_Frq = atof (I_Buf);
if ((I_Md_Frq >= 0.0) & (I _Mdd_Frq <= 24.0))
{
g_m->f_Md_Frq = | _Md_Frq;
SendDl gl t emMessage (hDl g, |DC SLI DER MODFRQ TBM SETPCS, TRUE, (int) (I_Md_Frq * 1000.0));
}
return 1;
}
}
br eak;
case WM HSCROLL :
if ((HWWD) | Param == GetDigltem (hD g, |DC SLI DER DEPTH))
{
int | _Depth = SendDl gl tem\essage (hD g, |DC SLI DER DEPTH, TBM GETPCS, 0, 0);
g_m ->f _Mod_Fractal ->Set_Depth (I _Depth);
char | _Buf [80];
sprintf (I_Buf, "%l", |_Depth ); SetDi gltenText (hD g, |DC ED T_DEPTH, | _Buf);
}
else if ((HWND) | Param == GetDi gltem (hD g, |DC SLIDER EFFECT_H))
{
float | _Effect_H = ((float) SendDl gltenMessage (hDl g, | DC SLI DER EFFECT_H, TBM GETPOS, 0, 0)) / 10 00.0;
g_m ->f _Md_Fractal ->Set_Effect_H (|_Effect_H);
char | _Buf [80];
sprintf (I_Buf, "9%", | _Effect_H); SetD gltenifext (hD g, |DC ED T_EFFECT_H, |_Buf);
}
else if ((HWND) | Param == GetDi gltem (hD g, |DC SLIDER EFFECT_LO))
{
float | _Effect_Lo = ((float) SendD gltemvessage (hD g, |DC SLI DER EFFECT_LO, TBM GETPCS, 0, 0)) / 1000.0;
g_m ->f _Md_Fractal ->Set_Effect_Lo (((float) SendDl gltemvessage (hD g, |DC SLIDER EFFECT_LO, TBM GETPCS, 0, 0)) /
1000. 0) ;

char | _Buf [80];

sprintf (I_Buf, "9%", | _Effect_Lo); SetD gltenifext (hD g, |DC ED T_EFFECT_LO | _Buf);



else if ((HWND) | Param == GetDi gltem (hD g, |DC SLI DER MODFRQ) )
{

g_m->f_Md_Frq = ((float) SendD gltemvessage (hD g, |DC _SLIDER MODFRQ TBM GETPCS, 0, 0)) /

char | _Buf [80];

sprintf (I_Buf, "%", g_m ->f_Md_Frq); SetD glteniext (hD g,

br eak;

}

return O;
}
BOOL API ENTRY AuxBusDi al og (HWAD hDl g, U NT uMsg, WPARAM wParam LPARAM | Par am)
{

switch (uMsg)

{
case WM I NI TDI ALCG :
g_Propsheet _HWd [1] = hD g;

Updat e_Aux_Bus_Di g (g_m, hDg);
return 1;

case WV COWAND :
switch (LOADRD (wParam)

{
case | DC_CHECK WAV_OPT :
{

bool | _Enabl ed = (SendDl gl tenMessage (hD g, | DC_CHECK WAV_OP T, BM GETCHECK, 0, O

g_m ->f _Wavef orm->Set _Opti m se_Enabl e (I _Enabl ed);
return 1;
}
case | DC_EDI T_WAV_OPT :
{
char | _Buf [80];
Get Dl gltenifext (hDl g, |DC_EDI T_WAV_OPT, |_Buf, 32);
int | _Quality = atoi (I_Buf);
if ((I_Quality > 1) && (I _Quality <= NR_LI B_WAVEFORM MAX_QUALI TY))
{

g_m ->f _Waveform->Set _Optimise_Quality (l_Quality);
}

return 1;

}
case | DC_CHECK FRACT_OPT :
{

| DC_EDI T_MXDFRQ

1000. 0;

== BST_CHECKED) ;

bool | _Enabl ed = (SendD gltem\vessage (hD g, | DC_CHECK FRACT_OPT, BM GETCHECK, 0, 0) == BST_CHECKED);

g_m ->f_Fractal ->Set_Optim se_Enabl e (| _Enabl ed);
return 1;
iase | DC_EDI T_FRACT_OPT :
{ char | _Buf [80];
Get Dl gltenifext (hD g, |DC EDI T_FRACT_OPT, |_Buf, 32);
int | _Quality = atoi (I_Buf);
i{f ((I _Quality > 1) & (I_Quality <= NR LI B_FRACTAL_MAX_QUALITY))

g_m ->f_Fractal ->Set_Optinmise_Quality (l_Quality);
}

return 1;

case | DC_CHECK R NGMOD_MAI N :

{
g_m ->f _Ringnmod_Main = (SendDl gl t enivessage (hD g, | DC_CHECK RI NGMOD_MAI N, BM GETCHECK, O,

BST_CHECKED) ;

return 1;

}

case | DC_CHECK R NGMOD_TWN :

{
g_m ->f _Ringnmod_Twi n = (SendDl gl teniessage (hD g, | DC_CHECK _RI NGMOD TW N, BM GETCHECK, O,

BST_CHECKED) ;

return 1;

}

case | DC_CHECK FM ENABLE :

{
g_m ->f _FM Enabl e = (SendDl gl t enMessage (hD g, | DC _CHECK FM ENABLE, BM GETCHECK, 0, 0)
return 1;

}

case | DC_CHECK_AM ENABLE :

{
g_m ->f _AM Enabl e = (SendDl gl t enessage (hD g, | DC _CHECK AM ENABLE, BM GETCHECK, 0, 0)
return 1;

}

case | DC_CHECK _PWw ENABLE :

0) ==

BST_CHECKED) ;

BST_CHECKED) ;



g_m ->f _PWV Enabl e = (SendD gl teniMessage (hDi g, |DC CHECK PWM ENABLE, BM GETCHECK, 0, 0) ==

BST_CHECKED) ;
return 1;
}
case | DC_CHECK FM | NTERNAL :
{
g_m->f_FMInternal = (SendD gltemvessage (hD g, | DC CHECK FM | NTERNAL, BM GETCHECK, 0, 0) ==
BST_CHECKED) ;
return 1;
}
case | DC_CHECK_AM | NTERNAL :
{
g_m->f_AMInternal = (SendD gltenvessage (hD g, | DC CHECK AM | NTERNAL, BM GETCHECK, 0, 0) ==
BST_CHECKED) ;
return 1;
}
case | DC_CHECK PWW | NTERNAL :
{
g_m ->f_PWW Internal = (SendD gltenMessage (hD g, | DC_ CHECK_PWM | NTERNAL, BM GETCHECK, 0, 0) ==
BST_CHECKED) ;
return 1;
}
case | DC_SET_CHANNEL :
{
AB_ShowEdi t or (NULL, &g_m ->f_Channel, Maclnfo. ShortNane, cb, g_m);
return 1;
}
case | DC_DI SCONNECT :
{
g_m ->f _Channel = -1;
AB_Di sconnect (g_m);
return 1;
}
case |DC EDIT_FM LEVEL :
{
char | _Buf [80];
GetDigltenifext (hD g, |DC EDI T_FM LEVEL, |_Buf, 32);
float | _FM Level = atof (I_Buf);
if ((I _FMLevel >= 0.0) & (|_FM Level <= 10.0))
{
g_m ->f_FM Level = |_FM Level;
SendDl gl t emMessage (hDi g, |DC SLIDER FM LEVEL, TBM SETPCS, TRUE, (int) MTO SLIDER (I _FM Level
* 1000.0)) ;
}
return 1;
}
case |DC_EDIT_AM LEVEL :
{
char | _Buf [80];
GetDigltenifext (hDig, |DC ED T_AM LEVEL, |_Buf, 32);
float | _AM Level = atof (I_Buf);
if ((I_AMLevel >= 0.0) & (| _AM Level <= 1.0))
{
g_m ->f_AM Level = |_AM Level;
SendDl gl t emMessage (hDi g, |DC SLIDER AM LEVEL, TBM SETPCS, TRUE, (int) MTO SLIDER (I_ AM Level
* 10000. 0)) ;
}
return 1;

iase | DC_EDI T_PWM LEVEL :
char | _Buf [80];
Get Dl gltenifext (hDl g, |DC_EDI T_PWM LEVEL, |_Buf, 32);
float | _PWM Level = atof (I|_Buf);
if ((I_PWMLevel >= 0.0) && (|_PWM Level <= 1.0))
t g_m ->f _PWV Level = |_PWV Level;

SendDl gl t emMessage (hDl g, |DC SLI DER PWM LEVEL, TBM SETPOS, TRUE, (int) M TO SLIDER
(1 _PWv Level * 10000.0));

}

return 1;
}
br eak;

case WM HSCROLL :
if (HMND) | Param == GetDigltem (h Dig, |DC SLIDER FM LEVEL))
{

g_m ->f_FM Level = M FROM SLIDER (SendDl gltem\essage (hDlg, | DC_SLIDER FM LEVEL, TBM GETPQS, 0, 0)) / 1000. 0;
char | _Buf [80];

sprintf (I_Buf, "%", g_m ->_FMLevel); SetD gltenifext (hD g, IDC EDIT_FMLEVEL, |_B uf);



else if ((HWND) | Param == GetDi gltem (hD g, |DC SLI DER AM LEVEL))

¢ g_m ->f _AM Level = M FROM SLIDER (SendD gl tem\Vessage (hD g, |DC SLIDER AM LEVEL, TBM GETPCS, 0, 0)) / 10000. O;
char | _Buf [80];
sprintf (I_Buf, "9%", g_m ->_AMLevel); SetD gltenifext (hD g, |DC ED T_AM LEVEL, |_Buf);

}el se if ((HWD) |Param== GetD gltem (hD g, |DC SLI DER PWM LEVEL))

¢ g_m ->f _PWV Level = M FROM SLI DER (SendDl gl temVessage (hDl g, | DC SLI DER PWv LEVEL, TBM GETPCS, 0, 0)) / 10000.0;
char | _Buf [80];

sprintf (I_Buf, "%", g_m ->f_PWMLevel); SetD gltenText (hDig, |IDC ED T_PW/LEVEL, |_Buf);

}
br eak;
}
return O;
}
LV_COLUWN g_Listview Cols [] =
{
{LVCF_TEXT | LVCF_WDTH | LVCF_SUBI TEM LVCFMI_LEFT, 100, "ID', 2, 0},
{LVCF_TEXT | LVCF_WDTH | LVCF_SUBI TEM LVCFMI_LEFT, 100, "Program Nane", 12, 1}
i

#def i ne NUM_CONTROL_CONFI GS 10

c_Control _Config g_Control _Configs [ NUM CONTROL_CONFI GS] =
{

{0, "Volune" },
{1, "Attack" },
{2, "Decay" H
{3, "Sustain" },
{4, "Rel ease" },
{5, "Bend Rate" },
{6, "Fractal Effect Low' },

{7, "Fractal Effect H gh"},

{8, "Modulator Fractal Effect Low' },

{9, "Modul ator Fractal Effect H gh"}
i

BOOL APl ENTRY RxBroadcast Di al og (HWND hDl g, U NT uMsg, WPARAM wPar am LPARAM | Par an)

{
switch (uMsg)

case WM I NI TDI ALGCG :
CheckDl gButton (hDl g, | DC_CHECK_ LI STEN ENABLE, g_m ->f_Listen_Enabled );

{
char | _Buf [80];

sprintf (I_Buf, "%l", g_mi->f_Listen_Channel); SetD gltenifext (hD g, |IDC ED T_LISTEN CHAN, |_Buf);

Enabl eW ndow (Get Dl gltem (hD g, | DC_BUTTON PRG CREATE), FALSE);
Enabl eW ndow (GetDigltem (hD g, | DC_BUTTON PRG DELETE), FALSE);
Enabl eW ndow (Get Dl gltem (hDi g, | DC_BUTTON _PRG UPDATE), FALSE);
Enabl eW ndow (GetDi gltem (hD g, | DC_BUTTON PRG SELECT), FALSE);
Enabl eW ndow (GetDigltem (hD g, | DC_BUTTON | D CREATE ), FALSE);
Enabl eW ndow (GetDigltem (hDi g, | DC_BUTTON | D DELETE ), FALSE);

SendDl gl temvessage (hDi g, I DC_SPIN LI STEN CHAN, UDM SETBUDDY, (WPARAM (HWAD) Get Dl gltem (hD g,
I DC_EDI T_LI STEN CHAN), OL);
SendDl gl t emMessage (hDi g, |DC _SPIN LI STEN CHAN, UDM SETRANGE, 0, MAKELONG(7, 0));

SendDl gl temvessage (hD g, | DC_COVMBO PROG NAVE, CB_LIM TTEXT, 31, OL);
SendDl gl t emvessage (hD g, | DC_COVBO PRG | DS, CB_LIM TTEXT, 31, OL);

Li stView | nsert Col um (GetD gltem (hD g,

I DC_LI ROG IDS), 0, &g_Listview Cols [0]);
Li stView I nsert Colum (GetDigltem (hD g, IDC LI

ROG IDS), 1, &g_Listview Cols [1]);

c_Program: Fill_Program Conbo (g_m, hD g);

c_Program:Fill_ID List (g_m, hDg);
}
return 1;
case WM NOTI FY :
{
NMHDR *1 _Notify = (NVHDR *) | Param
if ( (I _Notify->hwndFrom == GetD gltem (hD g, IDC LI ST_PROG | DS))
&% (I _Notify->code == LVN_GETDI SPI NFO ))
{
LV_DI SPINFO *I _Disp_Info = (LV_DI SPINFO *) | Param
if (I_Disp_Info->itemiSubltem== 1)
{
if (g_m ->f_Program|Ds [I_Disp_Info->temlParanj == -1)

{
| _Disp_Info->tempszText ="";

}

el se

{
}

| _Disp_Info->tempszText = g_m ->f_Prograns [g_m ->f_Program|Ds [|_D sp_Info->temlParanj].f_Nane;

br eak;



case W COWAND :
switch (LOADRD (wParam)

{
case | DC_CONFI G CTRLS :
NR_Di al og_Enabl e_Channel (g_mi, &_m ->f_Listen_Enabled, &_m ->f_Listen_Channel,
NUM_CONTROL_CONFI GS, g_Control _Configs )

return 1;

}
case | DC_CHECK LI STEN _ENABLE :

{
bool | _Enabl ed = (SendD gl tenMessage (hD g, | DC_CHECK LI STEN ENABLE, BM GETCHECK, 0, 0) == BST_CHECKED);
if (g_m ->f_Listen_Enabl ed)
{
if (!I_Enabled)
{

NR Stop_Listening (g_m ->f_Listen_Channel, g_ni);

}
}
el se
{
if (1_Enabled)
{
NR Start_Listening (g_m ->f_Listen_Channel, g_ni);
}
}
g_m ->f _Listen_Enabl ed = | _Enabl ed;
return 1;

iase | DC_EDI T_LI STEN_CHAN :
{ char | _Buf [80];
GetDigltenifext ( hDig, |DC_EDI T_LISTEN CHAN, |_Buf, 32);
int | _Channel = atoi (|_Buf);
if ((I_Channel >= 0) && (I _Channel <= 7) && (| _Channel != g_m ->f_Listen_Channel))
¢ if (g_m ->f_Listen_Enabl ed)
{ NR Stop_Listening (g_m ->f_Listen_Channel, g_ni);

g_m ->f _Listen_Channel = |_Channel;
NR_Start_Listening (I_Channel, g_m);

el se
{
g_m ->f_Listen_Channel = |_Channel;
}
}
return 1;

iase | DC_COVBO_PROG_NAME :
¢ char | _Buf [ MAX_PROGRAM NAME] ;
int | _Prog, |_ID
i f (H WORD(wParam) == CBN_EDI TUPDATE)
{ Get Dl gl tenifext (hDl g, | DC_COVBO PROG NAME, | _Buf, MAX PROGRAM NAME);
| _Prog = ¢c_Program:Find (g_m, |_Buf);
}el se if (H WORD(wParanm) == CBN_SELENDCK)

{
WORD n = (WORD) SendDl gl t emvessage (hDl g, | DC_COVBO_PROG NAME, CB GETCURSEL, 0, OL);
SendDl gl temvessage (hD g, | DC_COVMBO PROG NAME, CB_GETLBTEXT, n, (LONG (LPSTR) | _Buf);

| _Prog = ¢c_Program:Find (g_m, |_Buf);
}
el se
{
return 1;
}
c_Program:Fill_ID Conbo (g_m, hD g, |_Prog);
Enabl eW ndow (Get Dl gltem (hDl g, | DC_BUTTON PRG CREATE),
(I _Prog == -1) && (I _Buf[0] != 0) &% (g_m ->f_Num Prograns < MAX_PROGRAMB));
Enabl eWndow (GetD gltem (hD g, | DC_BUTTON _PRG DELETE),
(I _Prog !'= -1) );
Enabl eW ndow (Get Dl gltem (hDl g, | DC_BUTTON PRG UPDATE),
(I _Prog !'= -1) );

Enabl eW ndow (GetDi gltem (hD g, |DC BUTTON PRG SELECT),
(I _Prog != -1) )

Get Dl gltenifext (hDl g, | DC_COVBO PRG |IDS, |_Buf, MAX_PROGRAM NAME);
| _ID=atoi (I_Buf);

Enabl eW ndow (Get Dl gltem (hDi g, | DC_BUTTON | D CREATE ),
(I _Prog !'= -1) & (I_Buf [0] !'=0) & (g_m ->f_ProgramIDs [I_ID == -1 ) )

Enabl eW ndow (GetDi gltem (hDi g, | DC_BUTTON | D _DELETE ),
(I _Prog !'= -1) && (I _Buf [0] !'=0) & (g_m ->f_ProgramIDs [I_ID ==1_Prog) );



return 1;

}
case | DC_COMBO PRG I DS :

{ char | _Buf [ MAX_PROGRAM NAME] ;
int | _Prog, |_ID
Get Dl gl tenifext (hDl g, | DC_COVBO PROG NAME, | _Buf, MAX PROGRAM NAME);
| _Prog = ¢c_Program:Find (g_m, |_Buf);
i f (H WORD(wParam) == CBN_EDI TUPDATE)
{ Get Dl gl tenifext (hDl g, | DC_COVBO PRG IDS, |_Buf, MAX_PROGRAM NAME);

}
else if (H WORD(wParam) == CBN_SELENDCK)
{

WORD n = (WORD) SendDl gl t emVessage (hDl g,
SendDl gl t emvessa ge (hDl g,

}
el se
{
return 1;
}
| _ID=atoi (I_Buf);

Enabl eW ndow (Get Dl gl tem (hD g,
(I _Prog !'=

Enabl eW ndow (Get Dl gltem (hD g,
(I _Prog !=

return 1;

}
case | DC_BUTTON PRG CREATE :
{

| DC_COVBO_PRG | DS, CB_GETCURSEL, 0, OL);
| DC_COVBO_PRG | DS, CB_GETLBTEXT,

n,

(LONG (LPSTR) | _Buf);

| DC_BUTTON | D_CREATE ),
-1) && (1 _Buf [0]

1= 0) & (g_m ->f_ProgramIDs [I_ID

| DC_BUTTON | D _DELETE ),
-1) && (1 _Buf [0]

1= 0) & (g_m ->f_ProgramIDs [I_ID

char | _Buf [ MAX_PROGRAM NAME] ;
Get Dl gl tenifext (hDl g, | DC_COVBO PROG NAME, | _Buf, MAX PROGRAM NAME);
int | _Prog = c_Program:Find (g_m, |_Buf);
1= 0) & (g_m ->f_Num Prograns < MAX_PROGRAMS))

if ((1_Prog == -1) & (I _Buf[0]
{

strcpy (g_m ->f_Prograns [g_m ->f_Num Prograns].f_Name,

| _Buf);

g_m ->f_Prograns [g_m ->f_Num Prograns].Get_From Current (g_m);

g_m ->f _Num Prograns++;

Enabl eW ndow (Get Dl gl tem (hD g,
Enabl eW ndow (GetDi gltem (hD g,
Enabl eW ndow (Get Dl gl tem (hD g,
Enabl eW ndow (Get Dl gl tem (hD g,

| DC_BUTTON_PRG_CREATE) ,
I DC_BUTTON_PRG DELETE), TRUE );

| DC_BUTTON_PRG_UPDATE), TRUE );

| DC_BUTTON_PRG_SELECT), TRUE );

FALSE) ;

Enabl eW ndow (GetDigltem (hD g, | DC_BUTTON | D CREATE ), FALSE);
Enabl eW ndow (GetDi gltem (hDi g, | DC_BUTTON | D DELETE ), FALSE);
c_Program: Fill_Program Conbo (g_m, hD g);
c_Program:Fill_I D Conbo (g_m, hDig, g_m ->_NumPrograms - 1);
c_Program:Fill_ID List (g_m, hDg);
Set Dl gltenifext (hD g, |DC COVBO PROG NAME, | _Buf);
}
return 1;
}
case | DC_BUTTON_PRG DELETE :
{
char | _Buf [ MAX_PROGRAM NAME] ;
Get Dl gl tenText (hDl g, | DC_COVBO PROG NAME, | _Buf, MAX PROGRAM NAME) ;
int | _Prog = c_Program:Find (g_m, |_Buf);
if (I_Prog!= -1)
{
g_m ->f _Num Prograns--;
if (I_Prog !'= g_m ->f_Num Prograns)
{
g_m ->f_Prograns[|_Prog] = g_m ->f_Prograns[|_Prog]; // Note shallow copy

}
for (int i =0; i < MAX_PROGRAM I DS; i ++)
{

if (g_m->f_Program|Ds [i] == |_Prog)

{

g_m->f_Program|IDs [i] = -1;

}
}
Enabl eW ndow (Get Dl gltem (hD g, | DC_BUTTON PRG CREATE), TRUE );
Enabl eW ndow (GetDigltem (hD g, | DC_BUTTON PRG DELETE), FALSE);
Enabl eWndow (GetDi gltem (hD g, | DC_BUTTON PRG UPDATE), FALSE);
Enabl eW ndow (GetDigltem (hD g, | DC_BUTTON PRG SELECT), FALSE);
Enabl eW ndow (GetDigltem (hD g, | DC_BUTTON | D CREATE ), FALSE);
Enabl eW ndow (GetD gltem (hDi g, | DC_BUTTON | D DELETE ), FALSE );
c_Program: Fill_Program Conbo (g_m, hDg);
c_Program:Fill_ID Conbo (g_m, hD g, |_Prog);
c_Program:Fill_ID List (g_m, hDg);
Set Dl gl tenifext (hDl g, | DC_COVBO PROG NAME, | _Buf);



return 1;
}
case | DC_BUTTON_PRG_UPDATE :
{
char | _Buf [ MAX_PROGRAM NAME] ;

GetDigltenfext (hDlg, |DC_COMBO PROG NAME, |_Buf, MAX_PROGRAM NANE)

int | _Prog = c_Program:Find (g_m, |_Buf);

if (I_Prog!= -1)

{
g_m ->f_Programs [|_Prog].Get_FromCurrent (g _m);
c_Program:Fill_ID Conbo (g_m, hD g, |_Prog);
c_Program:Fill_ID List (g_m, hDg);

}

return 1;

}
case | DC_BUTTON_PRG SELECT :
{

char | _Buf [ MAX_PROGRAM NAME] ;

Get Dl gl tenifext (hDl g, | DC_COVBO PROG NAME, | _ Buf, NMAX_PROGRAM NAME);

int | _Prog = c_Program:Find (g_m, |_Buf);

if (I_Prog!= -1)

{
g_m->f_Programs [l _Prog].Set_As_Current (g_m);
c_Program:Fill_ID Conbo (g_m, hD g, |_Prog);
c_Program:Fill_ID List (g_m, hDg);
Update_All _Dialogs ();

}

return 1;

iase | DC_BUTTON | D_CREATE :
char | _Buf [ MAX_PROGRAM NAME] ;
Get Dl gl tenifext (hDl g, | DC_COVBO PROG NAME, | _Buf, MAX PROGRAM NAME);
int | _Prog = c_Program:Find (g_m, |_Buf);

Get Dl gl tenifext (hDi g, | DC_COVBO PRG |IDS, |_Buf, MAX PROGRAM NAME);

int |_ID=atoi (l_Buf);
if ((I_Prog!= -1) && (I_Buf [0] !'=0) & (g_m ->f_Programl|Ds [I_ID == -1))
{

g_m->f_Program |IDs [|_ID = 1|_Prog;

Enabl eW ndow (GetDi glte m (hDl g, | DC_BUTTON | D_CREATE ),
(I _Prog !'= -1) & (I _Buf [0] '=0) & (g_m ->f_ProgramIDs [I_ID == -1
) )i

Enabl eW ndow (GetDi gltem (hDi g, | DC_BUTTON | D _DELETE ),

(I _Prog !'= -1) & (I _Buf [0] '=0) & (g_m ->f_Programl|Ds [|_ID ==
| _Prog) );
c_Program:Fill_ID Conbo (g_m, hD g, |_Prog);
c_Program:Fill_ID List (g_m, hDg);
}
return 1;
}
case | DC_BUTTON | D DELETE :
char | _Buf [ MAX_PROGRAM NAME] ;
Get Dl gl tenText (hDl g, |DC_COVBO PROG NAME, | _Buf, MAX_PROGRAM NAME);
int | _Prog = c_Program:Find (g_m, |_Buf);
Get Dl gltenifext (hDl g, | DC_COVBO PRG |IDS, |_Buf, MAX_PROGRAM NAME);
int I_ID=atoi (|_Buf);
if ((I_Prog!= -1) & (I_Buf [0] !'=0) & (g_m ->f_ProgramIDs [|_ID == 1_Prog))
{
g_m->_Program|IDs [I_ID = -1;
Enabl eW ndow (GetDi gltem (hDi g, | DC_BUTTON | D CREATE ),
(I _Prog !'= -1) && (I _Buf [0] !'=0) & (g_m ->f_ProgramIDs [I_ID == -1
) )i
Enabl eW ndow (Get Digltem (hD g, | DC BUTTON | D DELETE ),
(I _Prog !'= -1) && (I _Buf [0] !'=0) & (g_m ->f_ProgramIDs [I_ID ==
| _Prog) );
c_Program:Fill_ID Conbo (g_m, hD g, |_Prog);
c_Program:Fill_ID List (g_m, hDg);
}
return 1;
}
}
}
return O;



BOOL API ENTRY Envel Di al og (HWAD hDi g, U NT uMsg, WPARAM wPar am LPARAM | Par an)
{

switch (uMsg)

{

case WV I NI TDI ALCG :

g_Propsheet _HWd [2] = hD g;

Update_Envel _Dig (g_m, hDg);

return 1;

case WM COWAND :

switch (LOAORD (wParam))

{
M LOG SLI DER_EDI T_NOTI FY(| DC_SLI DER_ATTACK, |DC EDI T_ATTACK, g_m ->f_Level ->Set_Attack (I _Tenp))
M LOG SLI DER_EDI T_NOTI FY(| DC_SLI DER_DECAY, |DC EDI T_DECAY, g_m ->f_Level ->Set_Decay (| _Tenp))
M LI N_SLI DER_EDI T_ NOTI FY(| DC_SLI DER_SUSTAI N, | DC_EDI T_SUSTAIN, g_ni ->f_Level ->Set_Sustain (I _Tenp))
M LOG SLI DER_EDI T_NOTI FY( | DC_SLI DER_RELEASE, | DC_EDI T_RELEASE, g_m ->f_Level - >Set _Rel ease (| _Tenp))
M LOG SLI DER_EDI T_NOTI FY(1 DC_SLI DER_BEND, | DC_EDI T_BEND, g_m ->f_Pitch->Set_Attack (I_Tenp))

}

br eak;

case WM HSCROLL :

M LOG SLI DER SLI DE_NOTI FY(| DC_SLI DER ATTACK, |DC EDIT_ATTACK, g_mi ->f_Level ->Set_Attack (I _Tenp))
el se M LOG SLI DER SLI DE_NOTI FY(| DC_SLI DER DECAY, |DC EDI T_DECAY, g¢g_m ->f_Level ->Set_Decay (I _Tenp))
el'se M LIN SLI DER SLI DE_NOTI FY( I DC_SLI DER SUSTAIN, I DC EDI T_SUSTAIN, g_m ->f_Level ->Set_Sustain (I _Tenp))
el se M LOG SLI DER SLI DE_NOTI FY( | DC_SLI DER RELEASE, | DC EDI T_RELEASE, g_m ->f_Level - >Set_Rel ease (I_Tenp))
el se M LOG_SLI DER SLI DE_NOTI FY(1 DC_SLIDER BEND,  IDC EDI T_BEND, g_mi ->f_Pitch->Set_Attack (I_Tenp))

}

return O;

}
BOOL API ENTRY MobdEnvel Di al og (HWAD hDl g, U NT uMsg, WPARAM wPar am LPARAM | Par an)
{

switch (uMsg)

{

case WV I NI TDI ALGG :

g_Propsheet _HWd [ 4] = hD g;

Updat e_Mbd_Envel _Dig (g_mi, hDg);

return 1;

case W COWAND :

switch (LOADRD (wParam)

{
M LOG SLI DER EDI T_NOTI FY(1 DC_SLI DER ATTACK, |DC EDI T_ATTACK, g_m ->f_Md_Level ->Set_Attack (I _Tenp))
M LOG SLI DER EDI T_NOTI FY(1 DC_ SLI DER _DECAY, |DC EDI T_DECAY, g_m ->f_Md_Level ->Set_Decay (I _Tenp))
M _LI'N_SLI DER_EDI T_NOTI FY( | DC_SLI DER _SUSTAI N, | DC_EDI T_SUSTAI N, g_m - >f _Md_Level ->Set _Sustain (| _Tenp))
M _LOG SLI DER_EDI T_NOTI FY( | DC_SLI DER_RELEASE, | DC_EDI T_RELEASE, g_m - >f _Mdd_Level - >Set _Rel ease (| _Tenp))
M LIN_SLI DER EDI T_NOTI FY(I DC_SLI DER START, |DC EDI T_START, g_m ->f_Md_Level ->Set_Start (I _Tenp))
M LI N_SLI DER_EDI T_NOTI FY(1 DC_SLI DER_PEAK, | DC_EDI T_PEAK, g_m ->f_Md_Level ->Set _Peak (I _Tenp))
M_LI N_SLI DER_EDI T_NOTI FY( | DC_SLI DER_END, | DC_EDI T_END, g_m ->f_Md_Level ->Set_End (I _Tenp))

}

br eak;

case WM HSCROLL :

M LOG SLI DER SLI DE_NOTI FY(| DC_SLI DER ATTACK, |DC EDIT_ATTACK, g_mi ->f_Mbd_Level ->Set_Attack (| _Tenp))
el se M LOG SLIDER SLI DE_NOTI FY(| DC_SLI DER DECAY, |DC ED T_DECAY, g_m ->f_Md_Level ->Set_Decay (I _Tenp))
el se M LIN_SLI DER SLI DE_NOTI FY(| DC_SLI DER_SUSTAI N, I DC_EDI T_SUSTAIN, g_ni ->f _Mbd_Level - >Set_Sustain (| _Tenp))
el se M LOG SLI DER SLI DE_NOTI FY( | DC_SL | DER RELEASE, | DC_EDI T_RELEASE, g_ni ->f _Mbd_Level - >Set _Rel ease (| _Tenp))
el se M_LIN_SLI DER_SLI DE_NOTI FY(|1 DC_SLI DER START, |DC EDIT_START, g_nmi ->f_Md_Level ->Set_Start (I _Tenp))
else M LIN SLIDER SLI DE_NOTI FY(I DC SLIDER PEAK, IDC EDIT_PEAK, g_ ni->f_Md_Level - >Set_Peak (I _Tenp))
el se M LIN SLI DER SLI DE_NOTI FY( | DC_SLI DER_END, | DC_EDI T_END, g_m ->f_Md_Level ->Set_End (I _Tenp))

}

return O;

}
void m::Command(int const i)
switch (i)
case 0 : // Edit N nereeds NRS04
{
I ni t CoomonControls ();
PROPSHEETPAGE | _Pages[ 7] ;
| _Pages[ 0] . dwSi ze = si zeof ( PROPSHEETPACE) ;
| _Pages[ 0] . dwFl ags = PSP_DEFAULT | PSP_USETI TLE;
| _Pages[ 0] . hl nst ance = dl | I nstance;
| _Pages[ 0] . pszTenpl at e = MAKEI NTRESOURCE(| DD_NRS 04) ;
| _Pages[ 0] . pszl con = NULL;
| _Pages[0].pszTitle = "Carrier Wavefornt;
| _Pages[ 0] . pf nDl gProc = (DLGPROC) &Mui nDi al og;
| _Pages[ 0] . | Par am = 0;
| _Pages[ 0] . pf nCal | back = NULL;
| _Pages[ 0] . pcRef Parent = NULL;
| _Pages[ 1] . dwSi ze = si zeof ( PROPSHEETPACE) ;
| _Pages[ 1] . dwFl ags = PSP_DEFAULT;
| _Pages[ 1] . hl nst ance = dl | I nstance;
| _Pages[ 1] . pszTenpl at e = MAKEI NTRESOURCE( | DD_ENVEL) ;
| _Pages[ 1] . pszl con = NULL;
| _Pages[1].pszTitle = NULL;
| _Pages[1] . pfnD gProc = (DLGPROC) &Envel D al og;
| _Pages[ 1] .| Param = 0;
| _Pages[ 1] . pfnCal | back = NULL;
| _Pages[ 1] . pcRef Parent = NULL;



_Pages[ 2] . dwSi ze si zeof ( PROPSHEETPAGE) ;

_Pages[ 2] . dwFl ags PSP_DEFAULT;

_Pages[ 2] . hl nst ance d Il nstance;

_Pages[ 2] . pszTenpl ate MAKEI NTRESOURCE( | DD_MOD_WAVE) ;
_Pages[ 2] . pszlcon NULL;

_Pages[2].pszTitle NULL;

_Pages[ 2] . pf nDl gProc
_Pages[ 2] .| Param
_Pages|[ 2] . pf nCal | back
_Pages|[ 2] . pcRef Par ent

(DLGPROC) &MWbdWaveDi al og;

NULL ;

|
|
|
|
|
|
|
|
|
| NULL;

_Pages[ 3] . dwSi ze
_Pages|[ 3] . dwFl ags
_Pages[ 3] . hl nst ance
_Pages[ 3] . pszTenpl ate

| si zeof ( PROPSHEETPAGE) ;

| PSP_DEFAULT;

| dl I I nst ance;

I MAKEI NTRESOURCE( | DD_MOD_ENVEL) ;
|

|

|

|

|

|

_Pages[ 3] . pszl con NULL;

_Pages[3].pszTitle NULL;

_Pages[ 3] . pf nDl gProc (DLGPROC) &ModEnvel Di al og;
_Pages[ 3] .| Param 0;

_Pages|[ 3] . pf nCal | back NULL;

_Pages|[ 3] . pcRef Par ent NULL;

_Pages[ 4] . dwSi ze
_Pages[ 4] . dwFl ags
_Pages[ 4] . hl nst ance
_Pages[ 4] . pszTenpl ate
_Pages[ 4] . pszlcon
_Pages[4].pszTitle
_Pages[ 4] . pf nDl gProc
_Pages[ 4] .| Param
_Pages[ 4] . pf nCal | back
_Pages|[ 4] . pcRef Par ent

si zeof ( PROPSHEETPAGE) ;
PSP_DEFAULT;

dl I I nstance;

MAKEI NTRESOURCE( | DD_AUXBUS_FX) ;
NULL;

NULL;

(DLGPROC) &AuxBusDi al og;

NULL;
NULL;

_Pages[ 5] . dwSi ze
_Pages[ 5] . dwFl ags
_Pages[ 5] . hl nst ance
_Pages[ 5] . pszTenpl at e
_Pages[ 5] . pszl con
_Pages[5].pszTitle
_Pages[ 5] . pf nDl gProc
_Pages[ 5] .| Param
_Pages[ 5] . pf nCal | back
_Pages|[ 5] . pcRef Par ent

si zeof ( PROPSHEETPAGE) ;

PSP_DEFAULT;

dl I I nstance;

MAKEI NTRESOURCE( | DD_RX_BROADCAST) ;
NULL;

NULL;

(DLGPROC) &RxBroadcast Di al og;

NULL;
NULL;

_Pages[ 6] . dwSi ze
_Pages|[ 6] . dwFl ags
_Pages[ 6] . hl nst ance
_Pages[ 6] . pszTenpl ate
_Pages[ 6] . pszl con
_Pages[ 6] . pszTitle
_Pages|[ 6] . pf nDl gProc
_Pages[ 6] .| Param
_Pages|[ 6] . pf nCal | back
_Pages|[ 6] . pcRef Par ent

si zeof ( PROPSHEETPAGE) ;
PSP_DEFAULT;

dl I I nst ance;

MAKEI NTRESOURCE( | DD_ABQOUT) ;
NULL;

NULL;

(DLGPROC) NULL;

NULL;

|
|
|
|
|
|
|
|
|
| NULL;

PROPSHEETHEADER | _Pr op_Sheet ;

_Prop_Sheet . dwSi ze
_Prop_Sheet . dwFl ags
_Prop_Sheet . hwndPar ent
_Prop_Sheet. hl nstance

| si zeof ( PROPSHEETHEADER) ;
|

|

|

| _Prop_Sheet. hl con

|

|

|

|

|

PSH DEFAULT | PSH_PROPSHEETPAGE;

Get For egr oundW ndow () ;

di I I nstance;

NULL;

(LPCTSTR) "N nereeds NRS04, By Steve Horne" ;

_Prop_Sheet . pszCaption
_Prop_Sheet . nPages

_Prop_Sheet . nStart Page 0;
_Prop_Sheet . ppsp ( LPCPROPSHEETPAGE) | _Pages;
_Prop_Sheet . pf nCal | back NULL;

g_m = this;

/1 Dial ogBox (dlllnstance, MAKEI NTRESOURCE (| DD _NRS04), NULL, (DLGPROC) &M ainDial og);

g_Propsheet _HWd [ 3]
g_Propsheet _HWd [ 4]

NULL; // Modul ator Waveform
NULL; // Modul ator Envel ope

g_Propsheet _HWd [0] = NULL;
g_Propsheet _HWd [1] = NULL;
g_Propsheet _HWd [2] = NULL;

PropertySheet ((LPCPROPSHEETHEA DER) & _Prop_Sheet);

/1 This is in case of asynchronous events that could affect the property sheet if it

/1 is displayed, but do not care if the property sheet is not displayed.

11

/1 Not going ahead at present because some assurances are needed that the access wll

/1 not occur between the property sheet closing and these variabl es being cleared.

11

/1 1s there a notification that warns of the property sheet (or of a single page) closing?

g_m = NULL;

g_Propsheet _HWd [0] = NULL;
g_Propsheet _HWd [1] = NULL;
g_Propsheet _HWd [2] = NULL;
g_Propsheet _HWd [3] = NULL;
g_Propsheet _HWd [4] = NULL;

br eak;



Pitchshifter.cpp

11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

TCDO

*

/1 (c) 1998 dave hooper

#i f ndef _DEBUG

Chinp's PitchShifter vl.1a
Sinpl e buffer -based pitch shifting
buffer size is adjustable (it's one of the machine's attributes)

inpl ement sone kind of filtering or overlap to renove
unwant ed discontinuities (clicks) in the output signal
caused by the witehead overtaking the readhead
(when shifting pitch down)
or by the readhead overtaking the witehead
(when shifting pitch up)
(i have already created an attribute to deal with
click renoval, it just hasn't been used yet)
sone bugs need fixing (nanely those concerned with the
buffer sonetines containing 'old data and emtting
unwant ed sounds)

m nor bug: when changing the bufferlength attribute
whil st the machine is playing generates a noticeabl e
click. i have left this since it is fair to assume yo u
aren't going to change the attributes very often when

a buzzsong is playing!

related bug: this machine only senses a change in

the master sanple rate when the machine is stopped.

the reasoning behind this is that it puts a non -trivial
load on the CPU to keep checking that the sanple rate
hasn't changed, and also that it's fair to assune you
aren't going to change the sanplerate very often when
a buzzsong is playing. just stop the buzzsong, restart
and the pi tchshifter will work properly again.

it,

The REAL Todo |list:

Make the size of the buffer dependent upon the fundanental
frequency of the input signal (ie, when the frequency of

the input signal changes, the buffer size changes accordingly
to generate a nore authentic pitch scaling effect)

Ranmpi ng for snoother changes of pitch

Consi stency (for exanple,
NEVER i ntroduce a del ay. ..
away with this as a special
built into the algorithm

a pitch shift of zero should
at the nonment, i have gotten
case but it should really be

Better pitch shifting algorithn? (eg, using ffts / formants)

@ spc

#pragnma optim ze ("aw", on)

#endi f

#i ncl ude <wi ndows. h>
#i ncl ude <mat h. h>
#i ncl ude

CMachi nePar amet er const parashift

"../Machinelnterface. h"

{
pt _word, Il type
"shift",
"PitchShift in cents (0 = no shift, 2400 = 2 octaves (24 senitones) shift)",
0, /1 M nVal ue
2400, /1 MaxVal ue
2500, /1 NoVal ue
MPF_STATE, Il Flags
1200 /1 Def Val ue
i
CMachi nePar amet er const paraDirection =
pt _byte, Il type
"Direction",
"Shift Direction (0 = down, 1 = up)", /'l description
0, /1 M nVal ue
1, /1 MaxVal ue
2, /1 NoVal ue
MPF_STATE, /'l Flags
0 /1 Def Val ue
i
CMachi nePar amet er const parabDry =
pt _byte, Il type
"Dry out",
"Dry out (00 = -100% 40 = 0% 80 = 100%", /'l description
0x00, /1 M nVal ue
0x80, /1 MaxVal ue
oxff, /1 NoVal ue
MPF_STATE, /'l Flags
0x80 /1 Def Val ue
i
CMachi nePar amet er const paraWet =
{
pt_byte, Il type
"Wt out",
"Wet out (00 = -100% 40 = 0% 80 = 100%", /'l description



0x00, 11

0x80, /1
Oxff, /1
MPF_STATE, /1
0x80 /1

IE

CMachi neAttribute const attrBufferlength =

"Buffer Size (ns)", /'l description
1000, 11
30
B
CMachi neAttribute const attrOverlap =
{
"Overlap Anmount on Heads Passed (%", 11
0,
100, 11
0
B
CMachi nePar anet er const *pParameters[] =
{
&parashift,
&paraDirection,
&par aDry,
&par aVet
i

CMachi neAttribute const *pAttributes[] =

&at t r Buf ferl ength,
&at trQverl ap,

#pragnma pack(1)

class gval s

{

public:
word shift;
byte direction;
byte dry;
byte wet;

i

class aval s

{

public:
int bufferlength;
int overlap;

i

#pragma pack()

Cwvachi nel nfo const Maclnfo =

M nVal ue
MaxVal ue
NoVal ue
Fl ags

Def Val ue

/1 M nVal ue
MaxVal ue
/1 Def Val ue

description

/1 M nVal ue
MaxVal ue

/1 Def Val ue

MT_EFFECT, Il type
M _VERSI ON, /1 always M _VERSI ON
0, Il flags
0, /1 mn tracks
0, /1 max tracks
4, /1 nund obal Par aneters
0, /1 numlrackPar anet ers
pParaneters,
2, /1l numAttri butes
pAttributes,
#i f def _DEBUG
"Chinp's PitchShif ter vi.1 (Debug)", /1 name
#el se
"Chinp's PitchShifter v1.1",
#endi f
"PitchShifter", /1 short nane
"Dave Hooper", /1 aut hor
"&About ... " /1 commands
i
/1 derive a new class for this machine
class m publ i c CMachi nel nterface
public:
mi();
virtual ~m();
virtual void AttributesChanged(void);
virtual void Command(int const command);
virtual char const *DescribeVal ue(int const param int const value);
virtual void Init(CvachineDatal nput * const pi);
virtual void Stop(void);
virtual void Tick(void);
virtual bool Wrk(float *psanples, int numsanples, int const node);
private:

gval s gval ;



aval s aval ;

/1 variables concerned with the buffer
float * buffer; // the buffer itself

bool buffer_zeroed; // flag to say whether the buffer is em pty -

not fully inplenented

unsi gned short bufferlength, witeposition; // allows for a buffer up to 64k |ong
unsi gned | ong readposition, pitchadjustnment, bufferlength_times_64k; // 32 bits allows for a buffer up to 64k |ong,

fractional accuracy for fractional positions of the read head
/1 variables concerned with keeping track of internal data
int Sanpl esPer Sec;
unsi gned short Shift;
short Direction;
float Wt,Dry;
B
DLL_EXPORTS
m:mi()
{
d obal Val s = &gval ;
TrackVal s = NULL;
AttrVals = (int *)&aval;
}
m::~m()
/1 free up any allocated nenory in the destructor
/1 in this case it's just the buffer
del ete[] buffer;
}

void m::AttributesChanged(voi d)

/'l recalculate the bufferlength and associated vari abl es,
Il reallocate the buffer and set the read and wite heads
/1 to valid positions within the buffer

/1 note: the way i'mresetting the read and wite heads

11 WLL cause clicking when you change the attributes

bufferlength = (unsigned short) (Sanpl esPer Sec
del ete[] buffer;
buffer = new float[bufferlength];

bufferlength_tinmes_64k = bufferlength << 16;
writeposition%bufferlength;
readposi ti on%bufferl ength_times_64k;

void m::Comand(int const command)

{

/1 called when the machine's context nenu generates a
/1 command request. in this case, the only conmand
/1 available is 'About...' so popup an About box

swi t ch( conmand)
{
case 0:
MessageBox( NULL,

* (aval . buf ferl ength/1000.0f));

"Chinp's PitchShifter vi.1\n\n"

"Copyright (c) 1998 no - brai n@n ndl ess. com\ n\ n"

"If you like and use Chinp's plugins, you can \n"
"support the author by sending any anount of cash \n"
"(in any currency) to the follow ng address \n\n"

char const

"\tdave hooper \n\t2a corringway fleet \n\thants gul3 Oan\n\t K",
"About PitchShifter", MB_OK MB_SYSTEMMODAL);

br eak;
defaul t:

}

br eak;

*m :: DescribeVal ue(int const param int const val ue)

/1 display information in the nmachine's paranmeters dial og.
/1 returning NULL neans buzz interpret s the value data
/1 inits default nmanner - currently, buzz's default

/1 representation is the nunber itself

static char txt[16];

swi t ch( param
{

case 0: /1 shift
sprintf(txt,"%2f", (double)(value)/100.0);
br eak;

case 1: /1 direction
swi tch(val ue)
case 0: return "down";
case 1: return "up";
default: return NULL;
}

case 2: Il dry

case 3: 11 wet

sprintf(txt, "% 1f9%4, 100.0*(((double)(val ue)/(fl oat)0x40)

br eak;

-1);

with 16 bits of



default: // ...else...
return NULL;
}

return txt;

void m::Init(CMvachi neDatal nput * const pi)

/1 called when the machine is LOADED into buzz at STARTUP

/1 initialise machine defaults that require no thought at all
readposi tion=writeposition=0;

Shi ft=gval . shift;

Sanpl esPer Sec = pMast er | nf o - >Sanpl esPer Sec;

/1 deal with the possibilty that this machi ne has repl aced
/1 a previous version that didn't use attributes
if (aval.bufferlength < 2) aval.bufferlength=2;

/1 initialise other machine defaults

bufferlength = (unsigned short) (Sanpl esPe rSec * (aval.bufferlength/1000.0f));
Direction=(gval .direction)*2 -1;

Dry=((gval .dry)/(float)0x40) -1;

Wet =((gval . wet )/ (fl oat)0x40) -1;

pi t chadj ust ment = (unsi gned | ong) (65536. 0*pow 2. 0, Directi on*(Shift/1200.0)));

/1 create some 'derived constants
buf ferlength_times_64k = bufferlength << 16;

/1 allocate the buffer and enpty it

buffer = new float[bufferlength];

nenset (buf fer, bufferl engt h*si zeof (fl oat), 0);
buf fer_zeroed = true;

/1 the menory just allocated is deallocated in ~m
/1 and also in AttributesChanged (where it is reallocated
/1 with a different size)

}
void m:: Stop(void)
{
/1 if the sanplerate has changed, update the internal record
/1 of the sanplerate and call AttributesChanged to force the
/'l bufferlength to be recalculated, since it depends on the
/1l current sanple rate
if (pMasterlnfo->Sanpl esPerSec != Sanpl esPer Sec)
{
Sanpl esPer Sec=pMast er | nf o - >Sanpl esPer Sec;
At tribut esChanged();
}
}

void m::Tick(void)

/1 called every 'tick' generated by the buzz engine

/1 all i do here is update the internal data since there m ght
// be a pattern in the current buzzsong which controls

/1 the PitchShifter

if (gval.shift !'= paraShift. NoVal ue)

{

/1 recal cul ate pitchadjustment, based on the new shift

Shift = gval .shift;

/1 also have to check direction hasn't changed

if (gval.direction != paraDi rection. NoVal ue)

Direction = (gval.direction)*2 -1,

pi t chadj ust ment = (unsi gned | ong) (65536. 0*pow 2. 0, Directi on*(Shift/1200.0)));
else if (gval.direction != paraDirec tion.NoVal ue)

/1 recal cul ate pitchadjustnment, based on the new direction

Direction = (gval .direction)*2 -1,

pi t chadj ust ment = (unsi gned | ong) (65536. 0*pow 2. 0, Directi on*(Shift/1200.0)));
}

Il recalculate Dry and Wt
if (gval.dry != paraDry. NoVal ue)
Dry = ((gval .dry)/(fl oat)0x40) -1,

if (gval.wet

= par aVWét . NoVal ue)
et =

((gval .wet)/(fl oat)0x40) -1;

bool m::Wrk(float *psanples, int nunsanples, int const node)

{
/1 called repeatedly when a buzzsong is playing

/1 this machine is not a generator, so it only
/1 does work if it has an input AND an output.

if (!(node & W READ))
{

/1 if it has no output, then we're ok to ignore the



/1 input too
if (!buffer_zeroed)
{
buf f er _zer oed=t r ue;
nenset (buf fer, bufferl engt h*si zeof (f loat), 0);

}

/1 tell buzz we've effectively done nothing
return fal se;

}
if (node == W _READ)
{
/1 if we ONLY have output (no input) then there IS
/1 no input so enpty the buffer
if (!buffer_zeroed)
buf f er _zer oed=t r ue;
nenset (buf f er, buf f erl engt h*si zeof (fl oat), 0);
}
/1 and tell buzz we've effectively done nothing
return fal se;
}

/1 else, performthe pitch shift

/1 create local copies of certain constants, because they
/'l can be accessed quicker this way

unsi gned short const BUFFERLENGTH=buf f er| engt h;
unsi gned | ong const BUFFERLENGTH_TI MES_64K=buf f er| engt h_t i nes_64k;

if (Shift!=0 && Wét!=0)

{
/1 in the case where the paranmeters of the nachine are
/1 such that there IS a pitch shift (ie, Shift is not
Il set to zero) and there |S some wet output, then
/1 pitch shifting takes place here
/1 signify that the buffer is not enpty and that it's
/1l contents are inportant
buf fer_zeroed = fal se;
/1 generate the output based on the input
/1 on input psamples points to the input data, which
/1 is ALSO the output data. in other words, to 'effect' the
/1 input data, we just change the contens of the buffer
/1 pointed to by psanples
do
{
/1 wite to buffer position currently under wite head
buffer[witeposition] = *psanples;
/1 advance wite head by one position
/'l wite head waps around fromthe end of the buffer to the beginning
wri teposition=(witeposition+l) “BUFFERLENGTH;
/1 generate the output as the sumof the unaffected i nput
*psanpl es = (float)((Dry* (*psanples))+
/1 and the data currently under the read head
(Wet * buffer[readposition >> 16]));
/1 note: the top 16 bits of readposition index into the
/1 buffer; the bottom 16 bits of readposition are fo r increased
/1 accuracy when noving the read head
/1 advance the input pointer to the next sanple
psanpl es++;
/1 advance the read head by the anount determ ned by
/1 the current contents of the pitchadjustnent register
/1l read head waps around fromthe end of the buffer to the beginning
readposi ti on=(readposi ti on+pi t chadj ust ment) % ( BUFFERLENGTH_TI MES_64K) ;
} while (--nunsanples);
el se
{

/1 no effective shift so sinply adjust anplitude of output
/1 by the factor Wet+Dry

/1l also fill buffer, so make a note that the buffer contents
/1 are still inportant to us

buf fer_zeroed = fal se;
float const WD = Wet + Dry;

do

{
/1l wite to buffer position currently under wite head
buffer[witeposition] = *psanples;
/1 advance wite head by one position
/'l wite head waps around fromthe end of the buffer to the beginning
wri teposition=(witeposition+l) “BUFFERLENGTH;

/1 adjust the anplitude of the output signal (no pitch
/1 shifting involved, so we don't even need to worry
/1 about the read head)

*psanpl es = (float) (W (*psanples));

/1 advance the input pointer to the next sanple
psanpl es++;



} while (--nunsanples);
}

return true;

#pragnma optimze ("", on)



Sof ty2. cpp

#include <string. h>

#i ncl ude <stdlib. h>

#i ncl ude <assert.h>

#i ncl ude <mat h. h>

#incl ude <float.h>

#include "../Mchinelnterface. h"
#include "../dsplib/dsplib.h"

#pragma optimze ("a", on)
#defi ne MAX_TRACKS

#defi ne EGS_ATTACK
#def i ne EGS_SUSTAI N
#def i ne EGS_RELEASE
#defi ne EGS_NONE

#define M N_AWP
doubl e const oolog2 = 1.0 / log(2);

CMachi nePar amet er const paraWrorm =
{

pt _byte,

"Wavef or nt',

" Shape of wavefornt,

o~Np

F_STATE,

]

i
CMachi nePar amet er const paraAttack =

pt _word,

"Attack”,

"Attack half life in ns",
1,

0x0800,

0,
MPF_STATE,
500

e

CMachi nePar amet er const paraDecay =

pt _word,
" Decay",
"Decay half life in ns",

0x0800,
0,
MPF_STATE,
500

e

CMachi nePar amet er const par aEf f ect Low =

{
pt _word,
"low effect",
"Fractal Effect (Low)",
0,
Oxfffe,
oxffff,
MPF_STATE,
0x8000,
i

CMachi nePar anet er const par aEf f ect H gh

{
pt _word,
"high effect”,
"Fractal Effect (Hgh)",
0,
Ooxfffe,
oxffff,
MPF_STATE,
0x8000,
i

CMachi nePar anet er const paraDepth =

pt _byte,
"dept h",
"Fractal Depth",
0,
10,
oxff,
MPF_STATE,
0x01
i

CMachi nePar anet er const paraNote =

pt _note,
“Not e",
“Not e",
NOTE_M N,
NOTE_CFF,
NOTE_NO,

[ee]

WN O

(0.0001 * (32768.0 / OX7fffffff))

Il type
/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
Il Flags
Il type
/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
Il Flags
Il type
/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
Il Flags
Il type
/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
/1l Flags
Il type
/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
/'l Flags
Il type
/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue
/'l Flags

Il type

/'l description
/1 M nVal ue
/1 MaxVal ue
/1 NoVal ue



IE

CMachi nePar amet er const par aVol une
pt _byte,
"Vol une",
"Vol une [sustain level] (0=0%
0,
Oxfe,
oxff,
MPF_STATE,
0x80
B

CMachi nePar amet er const *pPar amet er s[ ]
/1 gl obal
&par aWFor m
&par aAt t ack,
&par aDecay,
&par aEf f ect Low,
&par aEf f ect H gh,
&par aDept h,
Il track
&par aNot e,
&par aVol unme

={

i
#pragnma pack(1)
class gval s

{

public:

wform

att ack;
decay;
effect _| ow
ef fect _hi gh;
dept h;

byte
wor d
wor d
wor d
wor d
byte

i

class tvals
{

public:

byte
byte

not e;

vol ure;

i

#pragma pack()

Cwvachi nel nfo const Maclnfo =
MI_GENERATOR, 11
M _VERSI ON,
0, 11
1, 11
MAX_TRACKS, 11
6, 11
2, 11
pParaneters,
0,
NULL,

#i f def _DEBUG
"Soft Tone 2 (Debug build)", 11

#el se
"Soft Tone 2",

#endi f
"Softy2_",
"Steve Horne",
NULL

11
11

i

class m;

class m;

class CTrack

{

public:
void Tick(tvals const &v);
void Stop();

void Reset();
void Generate(float *psa nples,

doubl e Fractal (double p, double q);
voi d
voi d
voi d
voi d
voi d
voi d
voi d

Si ne (float
Squar e (float
Triangle (float
Ranmp (float
Hex (float
Jaggy (float
A tRanp (float

*psanpl es, i
*psanpl es, i
*psanpl es, i
*psanpl es, i
*psanpl es, i
*psanpl es, i
*psanpl es, i

public:
doubl e Freq;

doubl e Tar get Anp;
int Not eOn;

80=100%

type

flags
mn tracks
max tracks

nun@d obal Par anet er s
nunir ackPar anet er s

nane

short name
aut hor

nt

nunmsanpl es) ;

nunmsanpl es) ;
nunmsanpl es) ;
nunmsanpl es) ;
nu nsanpl es) ;
nunmsanpl es) ;
nunmsanpl es) ;
nunmsanpl es) ;

FE=~200% "



doubl e CurrPhase;
doubl e Curr Anp;

mo *pni;

i
class m : public CMachinelnterface

public:
m();

virtual ~m();

virtual void Init(CvachineDatal nput * const pi);

virtual void Tick();

virtual bool Wrk(float *psanples, int nunmsanples, int const node);
virtual void SetNunfracks(int const n) { nuniracks = n; }

virtual void Stop();

public:
int nuniracks;
CTrack Tracks[ MAX_TRACKS] ;

tval s tval [ MAX_TRACKS] ;
gval s gval ;

byte WFor m
doubl e DecayA;
doubl e AttackA;
doubl e AttackB;

doubl e EffectH gh;
doubl e EffectLow,

byte Depth;
i

DLL_EXPORTS

m::m()

{
d obal Val s
TrackVval s
AttrVval s

&gval ;
tval;
NULL;

}

m::~m()
{
}

voi d CTrack: : Reset ()
{
Not eOn
Freq
Tar get Anp
Curr Phase
Curr Anp

TN TIRTINT]
coroQ
eeee

}

doubl e CTrack: : Fractal (do uble p, double q)

{
float s = (p + 1.0) / 2.0;

doubl e Effect
doubl e EffectB
doubl e EffectA

pm ->EffectLow + ((pm ->EffectH gh - pmi->EffectLow) * q);
3.0 - (3.0 * Effect);
1.0 - (Effect + EffectB);

if (s <0.0)
{
s = 0.0;
}
else if (s > 1.0)

s = 1.0;
}

float ss;
int n = pm ->Depth;

while (n-- > 0)
{

s = (EffectA* ss * s)
+ (EffectB * ss )
+ (Effect * s )
}

return (s * 2.0) - 1.0;

void m::Init(CMvachineDatal nput * const pi)
Wrorm = 1;

AttackA = pow(2.0, -1000.0 / (((double) pMasterlnfo ->Sanpl esPerSec) * 500.0));
AttackB = 1.0 - AttackA

DecayA = pow(2.0, -1000.0 / (((double) pMasterlnfo ->Sanpl esPerSec) * 500.0));

EffectH gh =

float) 32768) * 9.0) / ((float) 65534);
Ef f ect Low 9.0) / ((

(((
(((float) 32768) * float) 65534);



Depth = 1;

for (int ¢ = 0; ¢ < MAX_TRACKS; c++)
{
Tracks[c].pm = this;
Tracks[c] . Reset();
}
}
void CTrack:: Tick(tval s const &tv)
if (tv.volume != paraVol une. Noval ue)

Target Amp = (float)(tv. volume * (1.0 / 0x80));

if (tv.note == NOTE_OFF)
{
NoteOn = 0;

}
else if (tv.note != NOTE_NO

NoteOn = 1;
int | _Note = ((tv.note >> 4) * 12)
Freq = (440.0 * pow (2.0, ((float)
}
}
voi d CTrack:: Cenerate(float *psanples, int nunsanples)
int ¢ = nunsanpl es;
float *p = psanpl es;
if (NoteOn)
{
do
{
*p = CurrAnp;

QurrAnp = (QurrAnp * pmi ->AttackA) + (TargetAnp * pni

p++;
} while (--¢c > 0);

+ (tv.note & OxOf) -

| _Note) / 12.0)) / pmi

nunmsanpl es) ;

}
el se
{
do
{
*p = CurrAnp;
CurrAnp *= pm ->DecayA;
p++;
} while (--c > 0);
}
switch (pm - >WForm
{
case 1 :
Si ne (psanpl es, nunsanpl es);
br eak;
case 2 :
Triangl e (psanpl es,
br eak;
case 3 :
Jaggy (psanpl es, nunmsanpl es);
br eak;
case 4 :
Hex (psanpl es, numsanpl es);
br eak;
case 5 :
Squar e (psanpl es, nunsanpl es);
br eak;
case 6 :
Ranp (psanpl es, nunsanpl es);
br eak;
case 7 :
Al t Ranp (psanpl es, nunsanpl es);
br eak;
}
¢ = nunsanpl es;
p = psanpl es;
do
{

*p *= 32768.0;
} while (--c > 0);

p++;

}

void CTrack:: Sine(float *psanples, int nunmsanples)
do
{

*psanpl es *= Fractal
Curr Phase += Freq;
psanpl es++;

} while (--nunsanples > 0);

while (CurrPhase >= 1.0)
CurrPhase -= 1.0;

}

voi d CTrack: : Square(fl oat *psanpl es,
{

int nunsanpl es)

do
{

(sin (CurrPhase * 2.0 * Pl),

70;

- >pMast er | nf o- >Sanpl esPer Sec;

->Att ackB);

*psanpl es) ;



while ((nurmsanples > 0) && (CurrPhase < 0.5))
{

Curr Phase += Freq;
psanpl es++;
nunmsanpl es- - ;

}
while ((numsanples > 0) & (CurrPhase < 1.0))
{

*psanpl es = - (*psanpl es);
Curr Phase += Freq;

psanpl es++;

nunmsanpl es- - ;

}
while (CurrPhase >= 1.0)
{

CurrPhase -= 1.0;

}
} while (nunmsanples > 0);
}
void CTrack:: Triangl e(fl oat *psanples, int nunsanples)
{
do
{
while ((nunmsanples > 0) && (CurrPhase < 0.25))
{
*psanpl es *= Fractal (CurrPhase * 4, *psanples);
Curr Phase += Freq;
psanpl es++;
nunmsanpl es- - ;
}
while ((nunmsanples > 0) && (CurrPhase < 0.75))
*psanpl es *= Fractal (2.0 - (CurrPhase * 4), *psanples);
CurrPhase += Freq;
psanpl es++;
nunmsanpl es- - ;
}
while ((nunmsanples > 0) && (CurrPhase < 1.25))
{
*psanpl es *= Fractal ((CurrPhase * 4) - 4.0, *psanples);
Curr Phase += Freq;
psanpl es++;
nunmsanpl es- - ;
}
while (CurrPhase >= 1.0)
{
CurrPhase -= 1.0;
}
} while (nunmsanples > 0);
}
voi d CTrack: : Ranp(fl oat *psanples, int nunmsanples)
{
do
{
while ((nunmsanples > 0) && (CurrPhase < 1.00))
{
*psanpl es *= Fractal ((CurrPhase * 2) - 1.0, *psanples);
Curr Phase += Freq;
psanpl es++;
nunmsanpl es- - ;
}
while (CurrPhase >= 1.0)
{
CurrPhase -= 1.0;
}
} while (nunmsanples > 0);
}
void CTrack:: Al tRanp(fl oat *psanples, int nunmsanpl es)
{
do
{

while ((nunmsanples > 0) && (CurrPhase < 0.5))

*psanpl es *= Fractal (CurrPhase * 2, *psanples);

Curr Phase += Freq;
psanpl es++;
nunmsanpl es- - ;

}
while ((nunmsanples > 0) && (CurrPhase < 1.0))
{
*psanpl es *= Fractal (1.0 - (CurrPhase * 2),
Curr Phase += Freq;
psanpl es++;
nunmsanpl es- - ;
}
whil e (CurrPhase >= 1.0)
{

CurrPhase -= 1.0;

*psanpl es) ;



} while (nunmsanples > 0);

}

voi d CTrack: : Hex(fl oat *psanples, int nunsa
do
{

while ((numsanples > 0)
{

*psanpl es *=
CQurr Phase +=
psanpl es++;

nunmsanpl es - -

}
while ((numsanples > 0)
{

Curr Phase +=
psanpl es++;
nunmsanpl es - -

}

npl es)

&& (CQurrPhase < 0.125))

Fractal
Freq,

(CurrPhase * 8,

&& (CQurrPhase < 0.375))

Freq,

*psanpl es) ;

while ((nunmsanples > 0) && (CurrP hase < 0.625))
{

*psanpl es *=
Curr Phase +=
psanpl es++;

nunmsanpl es - -

}

while ((numsanples > 0)
*psanpl es =
Curr Phase +=

psanpl es++;
nunmsanpl es - -

}
while ((numsanpl es > 0)
{

*psanpl es *=

Curr Phase +=
psanpl es++;

nunmsanpl es - -;

}

while (CurrPhase >= 1.0)
{

CurrPhase -=
}

} while (numsanples > 0);

}

voi d CTrack: : Jaggy(fl oat *psanpl es,
{

do
{

int nunsanpl es)

while ((nunmsanples > 0) && (CurrPhase < 0.125))
{

*psanpl es *=
Curr Phase +=
psanpl es++;

nunmsanpl es - -

}

while ((nunmsanples > 0) && (CurrPhase < 0.25))
{

*psanpl es *=
Curr Phase +=
psanpl es++;

nunmsanpl es - -

}

while ((nunmsanples > 0) && (CurrPhase < 0.375))
{

*psanpl es *=
Curr Phase +=
psanpl es++;

nunmsanpl es - -

}

while ((nunmsanples > 0) && (CurrPhase < 0.625))
{

*psanpl es *=
Curr Phase +=
psanpl es++;

nunmsanpl es - -

}

while ((nunmsanples > 0) && (CurrPhase < 0.75))
{

*psanpl es *=
Curr Phase +=
psanpl es++;

nunmsanpl es - -

}

while ((nurmsanples > 0) && (CurrPhase < 0.875))

*psanpl es *=
Curr Phase +=
psanpl es++;

nunmsanpl es- - ;

Fractal (4.0 - (CurrPhase * 8), *psanples);
Freq,

&& (CQurrPhase < 0.875))
- (*psanpl es);

Freq,

&& (CQurrPhase < 1.125))

Fractal ((CurrPhase * 8) - 8.0, *psanples);
Freq;

1.0;

Fractal (CurrPhase * 8, *psanples);

Freq;

Fractal (2.0 - (CurrPhase * 8), *psanples);
Freq,

Fractal ((CurrPh ase * 8) - 2.0, *psanples);
Freq;

Fractal (4.0 - (CurrPhase * 8), *psanples);
Freq;

Fractal ((CurrPhase * 8) - 6.0, *psanples);
Freq,

Fractal (6.0 - (CurrPhase * 8), *psanples);
Freq;



}
while ((nunmsanples > 0) && (CurrPhase < 1.125))
{
*psanpl es *= Fractal ((CurrPhase * 8) - 8.0, *psanples);
Curr Phase += Freq;
psanpl es++;
nunmsanpl es- - ;
}
while (CurrPhase >= 1.0)
{

CurrPhase -= 1.0;

}
} while (nunmsanples > 0);
}
void m::Tick()
{
if (gval.w orm!= paraWorm NoVal ue)
{
WForm = gval . wform
}
if (gval.attack != paraAttack. NoVal ue)
{
AttackA = pow(2.0, -1000.0 / (((double) pMasterlnfo->Sanpl esPerSec) * ((double) gval.attack)));
AttackB = 1.0 - AttackA;
}
if (gval.decay != paraDecay. NoVal ue)
{
DecayA = pow(2.0, -1000.0 / (((double) pMasterlnfo ->Sanpl esPerSec) * ((double) gval.decay)));
}
if (gval.effect_high != paraEffectH gh. NoVal ue)
{
EffectH gh = (((float) gval.effect_high) * 9.0) / ((float) 65534);
}
if (gval.effect_|ow != paraEffectLow NoVal ue)
EffectLow = (((float) gval.effect_low) * 9.0) / ((float) 65534);
}
if (gval.depth != paraDept h. NoVal ue)
Depth = gval . dept h;
for (int ¢ = 0; ¢ < nunilracks; c++)
Tracks[c].Tick(tval[c]);
}

bool m::Wrk(float *psanples, int nunsanples, int const)
bool gotsonething = fal se;
if (nunTracks > 0)

Tracks[ O] . Gener at e( psanpl es, nunsanpl es) ;

}
for (int ¢ = 1; ¢ < nunilracks; c++)

float *paux = pCB->Get AuxBuffer();
Tracks[ c] . Gener at e( paux, nunsanpl es);

DSP_Add( psanpl es, paux, nunsanples);

}
return true;
}
voi d CTrack: : Stop()
{
NoteOn = 0O;
CurrAnp = 0.0;
}
void m::Stop()
{

for (int ¢ = 0; ¢ < nunilracks; c++)
Tracks[c]. Stop();



