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BankStep is a software emulation of hardware bank sequencers found in the big analog synthesizers, that produce
control for the sound but not the sound itself. Instead of analog control voltages, BankStep produces MIDI (and can
make standard MIDI music files). Otherwise, BankStep functionally emulates a compl ete hardware bank of
sequencers and control modules just as it might sit on top of a analog synthesizer - or your softsynth, MIDI module
or sound card.

The Freeware BankStep Player

Until you purchase a Registration for BankStep, it will be configured as the Freeware BankStep Player. The Player
can play any BankStep 2.x patch file, and you are free to interact with the music by adjusting the knobs, etc., but it
can not save. Once you register BankStep's save features will become available.

Difference between BankStep and SoftStep

While both BankStep and SoftStep are similar in many ways, they are fundamentally different programs intended to
be used in different ways. With BankStep you work with an existing module layout rather than creating modules as
you need them. Thisislessflexible than SoftStep, but it isfar easier to get started with; and because you likely will
use the same layout over and over, you become familiar with it. Also there are fewer modulesto learn - only a couple
dozen in BankStep vs. nearly 200 in SoftStep. BankStep does not offer the full range of agorithmic music functions
found in SoftStep. BankStep does just one thing: step sequencing. And it doesit very well.

Quick Tour

The main module in BankStep is the Bank module, which isa 3 or 4 bank knob sequencer of any number of columns
up to 48. The Bank moduleisa"smart" module, with the ability to set sequence start and end points, and to
automatically switch direction when the end points are reversed.
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Just as hardware anal og sequencers have two types of signals - control voltages and on/off gates - BankStep also has
the digital equivalent. For control voltages, BankStep has Vaues. These may range from -9999 to 9999, but as MIDI
islimited to 0-127, thisis the Value range you will use most of the time. For on/off switches, BankStep has Logical
or Boolean values. These have two states only, On or True, and Off or False.

Vaueinputs and Logical inputs are distinguished by different color buttons. While you are free to specify your own
color scheme, here Vaue inputs are blue and Logical inputs are red.

Use Knobs to directly set the Bank stage values. To change knob values, use an up/down click and drag for large
changes, and aleft/right click and drag for small changes. Thereis also a pop up menu of functions - available by
clicking on the little green button in the upper left - to automatically fill, modify and save bank stage values.

There are no dangling patchcords in BankStep. Instead, module inputs (the red and blue buttons) connect to outputs
by selecting them from a popup menu of all available outputs. When an input is connected to an output, the input
button label indicates the connection. For example:
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The two support modules above, Negate and Add, are being used to subtract the output of Bank Sequencer C, Row 1
(Bnk C 1, shown above) from the output of Bank Sequencer B, Row 1 (Bnk B 1, not shown). The Negate module
(Neg A) receives the output from Bnk C 1 and negatesit. The Add module (Add A) Receives (apparently) avalue of
37 from Bnk B 1, plusavalue of -12 from Neg A, plus 0 from the unconnected input; and it produces the sum, 25, as
its output.

Making it Go

Logical values are used mainly to control timing and routing. They may be either Gates or Triggers. Gates are On for
the duration, triggers are On for only one tick (a"tick" is one calculation cycle defined by MIDI as of 1/24th of a
quarter note). Triggers and Gates that are On for some number of ticks then go Off, are collectively referred to as
"pulses.” For example the output of a Clock module, which is a gate that cycles between some number of ticks On
then some number of ticks Off, is called a clock pulse.

Thebasic (if simplified) chain of eventsis: Bank sequencers are stepped by clock pulses; the values from the Bank
Sequencer may be combined and modified in innumerable ways, and eventually they end up going to the MIDI
module as Note, Velocity, etc., values. The clock pulses that stepped the sequencers are used as timing events to
trigger the MIDI Notes.

Clock pulses are created by a Clock modules, as well as other modules that can generate Logical gate and trigger
outputs such as Bank Sequencers which have settable gate and trigger outputs for each stage in addition to the Value
stage outputs. Clock modules have 4 outputs: regular clock, plus clock/2, /3 and /4 (you can see the LED for each
output flash as the Clock module ticks).

Out to MIDI

The MIDI module combines 4 channelsin one module. When you click on the MIDI button you will see avery large
field of connection buttons set up in 4 columns, one column for each MIDI channel (or for each note in Drum mode).

At first the only inputs you will need to set are Clock, and Note. Other values are either preset to default values, or
may be ignored until you have a specific need to change them. Volume defaultsto 127, Velocity defaultsto 112.
Y ou will see these levels on the MIDI module as little bar meters. Blue for Ve ocity, Green for Volume.
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The MIDI module has anumber of cool features you will want to become familiar with eventually, such as the
ability to set delay-on for each note, automatic volume fade in and fade out, and micro tone tunings using Pitch
Bend. For a compl ete description of these and other features, see the MIDI Module page.

BankStep can make standard MIDI files that can either be used directly such as aweb page MIDI file, or imported
into a composition program for further modification. See the Composer page for information on making MIDI files.

Saving Your Work

Individual patches are always saved as a Snapshot, available on the toolbar as a cameraicon. Whatever patch is
showing in the Snapshot will be the one that gets the changes, and you do not have to worry about loosing a snapshot
- it isalways saved. When you create a new Snapshot (cameraicon), whatever snapshot patch you are working onis
copied to the anew snap at the top of the list. The delete snap button removes this last snap.

Files can be saved and loaded in the normal Windows manner; also the current state of BankStep is automatically
saved on exit and loaded again on startup. Y ou can force this unnamed quick save anytime with the menu File/Quick
Save or with the toolbar Quick Save (disk icon) button. Conversely, you can reload a Quick Save with the
File/Revert menu command.

Layouts are separate files that define the module layout. Layouts are saved with the files but may be created
separately. Use the Layout menu to create your own layouts that may contain any combination of modules.

First Sound

BankStep produces no sound by itself. Instead, it generates MIDI data to control your choice of synthesizers, soft
synths or sound cards. Thisis the same MIDI you hear when you play a MIDI file, but inBankStep the MIDI datais
being created in real time, and you hear the changes you make as you make them. But before you can hear any sound
at al, you need to be sure your computer is set up for MIDI sound play, and to tell SoftStep which MIDI deviceto
use.

When BankStep runs for the first time, an Options menu will pop up so you can set the default MIDI Out Driver on
MIDI Port A, thefirst tab. One of the first choices is the default Microsoft MIDI Mapper. Thisis probably your best
choiceto get started with.

After you have set the MIDI Out Driver, Bank Step will most likely start playing a simple melody line right away. If
it does not, the easiest way to tell if your computer is set up to play MIDI isto find aMIDI file (anything with the
extension .mid), and double click on it. Do this when BankStep is not running. Media Player, or whatever your
default MIDI player is, should pop up and start playing the MIDI file. If it does not, you need to figure out what it
will take to play aMIDI file with the default Windows MIDI player.

Once you have MIDI sound, exit all your other MIDI software, such as Media Player or any MIDI sequencer
programs that may be running, and start up BankStep. BankStep can co exist with just about any other MIDI or audio
or soft synth program, but keep it simple at first.

Listening to the Example Patches

BankStep comes with several example patches, many of which have been composed by BankStep users. Most (but
not all) patches are set up as a composition of several Snapshots. Y ou can play either individua Snapshots or the
entire composition. To play the composition, click on the Composer button in the Toolbar. To play individua
Snapshots, select one from the drop down Snapshot menu, then click on the Run/Stop button.
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Computer System Requirements

BankStep runs on all Windows operating systems from Windows 95 on. This includes Windows 95, 98, ME, XP,
2000, and NT4. While there are no hard limitations on CPU speed, we recommend 300 MHz or faster for best
results. You also need aMIDI compatible sound card or interface. A graphics display of at least 800x600 High Color
(16-bit) or True Color is recommended. For best results, system memory should be at |east the minimum
recommended by your version of Windows.

Software Synthesizer Compatibility
BankStep has been tested extensively for compatibility with popular software synthesizers such as Reaktor, VAZ2,

ABox, GigaSampler/GigaStudio, and Pulsar. When using BankStep to control a softsynth, we recommend a
minimum CPU speed of 500 MHz, and at least 64 MB of system memory.

Most soft synths do not have their own MIDI drivers, and therefor require a program called aMIDI Loop Back in
order to run them with SoftStep or any other MIDI generator. This gives you a set of virtual patch cords, where you
can send the output of SoftStep to aLoop Back input, then connect your soft synth to the same Loop Back output.
These programs are available as free downloads, they are easy to install, and once installed they are trouble free.
BankStep works very well with any of the several free MIDI Loop Back drivers, such as Hubi's MidiL oopBack (Win

95/98), MidiY oke (Win98/2K/XP), or Sonic Foundry's Virtual Midi Router (Win98/2K/XP).

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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BankStep is a software emulation of hardware bank sequencers found in the big analog synthesizers, that produce
control for the sound but not the sound itself. Instead of analog control voltages, BankStep produces MIDI (and can
make standard MIDI music files). Otherwise, BankStep functionally emulates a complete hardware bank of
sequencers and control modules just asit might sit on top of aanalog synthesizer - or your softsynth, MIDI module
or sound card.

The Freeware BankStep Player

Until you purchase a Registration for BankStep, it will be configured as the Freeware BankStep Player. The Player
can play any BankStep 2.x patch file, and you are free to interact with the music by adjusting the knobs, etc., but it
can not save. Once you register BankStep's save features will become available.

Difference between BankStep and SoftStep

While both BankStep and SoftStep are similar in many ways, they are fundamentally different programs intended to
be used in different ways. With BankStep you work with an existing module layout rather than creating modules as
you need them. Thisisless flexible than SoftStep, but it isfar easier to get started with; and because you likely will
use the same layout over and over, you become familiar with it. Also there are fewer modulesto learn - only a couple
dozen in BankStep vs. nearly 200 in SoftStep. BankStep does not offer the full range of agorithmic music functions
found in SoftStep. BankStep does just one thing: step sequencing. And it does it very well.

Quick Tour
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The main module in BankStep is the Bank module, which isa 3 or 4 bank knob sequencer of any number of columns
up to 48. The Bank moduleisa"smart" module, with the ability to set sequence start and end points, and to
automatically switch direction when the end points are reversed.
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Just as hardware anal og sequencers have two types of signals - control voltages and on/off gates - BankStep also has
the digital equivalent. For control voltages, BankStep has Vaues. These may range from -9999 to 9999, but as MIDI
islimited to 0-127, thisis the Value range you will use most of the time. For on/off switches, BankStep has Logical
or Boolean values. These have two states only, On or True, and Off or False.

Vaueinputs and Logical inputs are distinguished by different color buttons. While you are free to specify your own
color scheme, here Value inputs are blue and Logical inputs are red.

Use Knobs to directly set the Bank stage values. To change knob values, use an up/down click and drag for large
changes, and aleft/right click and drag for small changes. There is also a pop up menu of functions - available by
clicking on the little green button in the upper left - to automatically fill, modify and save bank stage values.

There are no dangling patchcords in BankStep. Instead, module inputs (the red and blue buttons) connect to outputs
by selecting them from a popup menu of all available outputs. When an input is connected to an output, the input
button label indicates the connection. For example:

The two support modules above, Negate and Add, are being used to subtract the output of Bank Sequencer C, Row 1
(Bnk C 1, shown above) from the output of Bank Sequencer B, Row 1 (Bnk B 1, not shown). The Negate module
(Neg A) receives the output from Bnk C 1 and negates it. The Add module (Add A) Receives (apparently) a value of
37 from Bnk B 1, plusavalue of -12 from Neg A, plus O from the unconnected input; and it produces the sum, 25, as
its output.

Making it Go

Logical values are used mainly to control timing and routing. They may be either Gates or Triggers. Gates are On for
the duration, triggers are On for only onetick (a"tick" is one calculation cycle defined by MIDI as of 1/24th of a
guarter note). Triggers and Gates that are On for some number of ticks then go Off, are collectively referred to as
"pulses.” For example the output of a Clock module, which is a gate that cycles between some number of ticks On
then some number of ticks Off, is called a clock pulse.
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The basic (if simplified) chain of eventsis: Bank sequencers are stepped by clock pulses; the values from the Bank
Sequencer may be combined and modified in innumerable ways, and eventually they end up going to the MIDI
module as Note, Velocity, etc., values. The clock pulses that stepped the sequencers are used as timing events to
trigger the MIDI Notes.

Clock pulses are created by a Clock modules, as well as other modules that can generate Logical gate and trigger
outputs such as Bank Sequencers which have settable gate and trigger outputs for each stage in addition to the Value
stage outputs. Clock modules have 4 outputs: regular clock, plus clock/2, /3 and /4 (you can see the LED for each
output flash as the Clock module ticks).

Out to MIDI

The MIDI module combines 4 channels in one module. When you click on the MIDI button you will see avery large
field of connection buttons set up in 4 columns, one column for each MIDI channel (or for each note in Drum mode).

At first the only inputs you will need to set are Clock, and Note. Other values are either preset to default values, or
may be ignored until you have a specific need to change them. Volume defaultsto 127, Velocity defaultsto 112.
Y ou will seethese levels on the MIDI module as little bar meters. Blue for Velocity, Green for Volume.
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The MIDI module has a number of cool features you will want to become familiar with eventually, such asthe
ability to set delay-on for each note, automatic volume fade in and fade out, and micro tone tunings using Pitch
Bend. For a complete description of these and other features, see the MIDI Module page.

BankStep can make standard MIDI files that can either be used directly such as aweb page MIDI file, or imported
into a composition program for further modification. See the Composer page for information on making MIDI files.

Saving Your Work

Individual patches are always saved as a Snapshot, available on the toolbar as a cameraicon. Whatever patch is
showing in the Snapshot will be the one that gets the changes, and you do not have to worry about |oosing a snapshot
- it isaways saved. When you create a new Snapshot (cameraicon), whatever snapshot patch you are working onis
copied to the a new snap at the top of the list. The delete snap button removes this last snap.

Files can be saved and loaded in the normal Windows manner; also the current state of BankStep is automatically
saved on exit and loaded again on startup. Y ou can force this unnamed quick save anytime with the menu File/Quick
Save or with the toolbar Quick Save (disk icon) button. Conversely, you can reload a Quick Save with the
File/Revert menu command.

Layouts are separate files that define the module layout. Layouts are saved with the files but may be created
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separately. Use the Layout menu to create your own layouts that may contain any combination of modules.

First Sound

BankStep produces no sound by itself. Instead, it generates MIDI datato control your choice of synthesizers, soft
synths or sound cards. Thisisthe same MIDI you hear when you play a MIDI file, but inBankStep the MIDI datais
being created in real time, and you hear the changes you make as you make them. But before you can hear any sound
at all, you need to be sure your computer is set up for MIDI sound play, and to tell SoftStep which MIDI device to
use.

When BankStep runs for the first time, an Options menu will pop up so you can set the default MIDI Out Driver on
MIDI Port A, thefirst tab. One of the first choicesisthe default Microsoft MIDI Mapper. Thisis probably your best
choice to get started with.

After you have set the MIDI Out Driver, Bank Step will most likely start playing asimple melody line right away. If
it does not, the easiest way to tell if your computer is set up to play MIDI isto find a MIDI file (anything with the
extension .mid), and double click on it. Do this when BankStep is not running. Media Player, or whatever your
default MIDI player is, should pop up and start playing the MIDI file. If it does not, you need to figure out what it
will take to play a MIDI file with the default Windows MIDI player.

Once you have MIDI sound, exit al your other MIDI software, such as Media Player or any MIDI sequencer
programs that may be running, and start up BankStep. BankStep can co exist with just about any other MIDI or audio
or soft synth program, but keep it smple at first.

Listening to the Example Patches

BankStep comes with several example patches, many of which have been composed by BankStep users. Most (but
not all) patches are set up as a composition of several Snapshots. Y ou can play either individual Snapshots or the

entire composition. To play the composition, click on the Composer button in the Toolbar. To play individual
Snapshots, select one from the drop down Snapshot menu, then click on the Run/Stop button.

Computer System Requirements

BankStep runs on al Windows operating systems from Windows 95 on. This includes Windows 95, 98, ME, XP,
2000, and NT4. While there are no hard limitations on CPU speed, we recommend 300 MHz or faster for best
results. You also need a MIDI compatible sound card or interface. A graphics display of at least 800x600 High Color
(16-bit) or True Color is recommended. For best results, system memory should be at least the minimum
recommended by your version of Windows.

Software Synthesizer Compatibility
BankStep has been tested extensively for compatibility with popular software synthesizers such as Reaktor, VAZ2,

ABox, GigaSampler/GigaStudio, and Pulsar. When using BankStep to control a softsynth, we recommend a
minimum CPU speed of 500 MHz, and at least 64 MB of system memory.
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Most soft synths do not have their own MIDI drivers, and therefor require a program called aMIDI Loop Back in
order to run them with SoftStep or any other MIDI generator. This gives you a set of virtual patch cords, where you
can send the output of SoftStep to a Loop Back input, then connect your soft synth to the same Loop Back output.
These programs are available as free downloads, they are easy to install, and once installed they are trouble free.
BankStep works very well with any of the several free MIDI Loop Back drivers, such as Hubi's MidiLoopBack (Win

95/98), MidiY oke (Win98/2K/XP), or Sonic Foundry's Virtual Midi Router (Win98/2K/XP).

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Main Menu

File Layout Options Help

File Menu

New - erases the BankStep workspace. If there were changes made to the current BankStep workspace
(the File Changed LED will be on) you will first be asked if you want to Save. New discards the current
setup and reloads the last (default) Layout. Note that this may be different from the QuickSave file you
may have been working with because it rebuilds from the Layout file, not the last saved patch file. If you
want to revert to the last saved patch file, use Revert. New is duplicated in the File Control Buttonsin
the Toolbar. (Not available in Player.)

Revert - reloads the unnamed QuickSave file. Thiswill revert BankStep to the latest of: 1. the setup that
was automatically loaded when you first started up BankSave; 2. the last BankSave file you Opened; 3.
the last QuickSave.

Open... - invokes a standard Windows dialog box to open a previoudy created BankStep file. Duplicated
in the File Control Buttonsin the Toolbar.

BankStep system files have the extension ".bsp" - they save the state of BankStep,
including Snapshots and all parameter values and connections of all the Snapshots.

There are two auxiliary file types that may be used with BankStep, which are
automatically loaded when the .bsp file isloaded, if any are in the same directory and have
the same filename as the .bsp file. These are:

BioSequencer table files (.bst)
Pitch Bend Tuning table files (.pbt)

Normally, BankStep uses the default versions of these files, which is always loaded
automatically when BankStep isrun; if you load an .bsp file that also includes one of the
auxiliary files, and subsequently load another .bsp file that does not include one, then the
default auxiliary fileisloaded again.

QuickSave - saves the current setup in an unnamed fast load format; it isthe samefilethat is
automatically saved upon exit and loaded when you first start up BankStep.

Save - Saves the currently opened BankStep (.bsp) file. If no .bsp file has been opened, acts as Save As...
(below). Duplicated in the File Control Buttons in the Toolbar. (Not availablein Player.)
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SaveAs... - Invokes the standard Windows File Save dialog to save the BankStep workspace. (Not
availablein Player.)

Bio Sequence... - Loads a DNA or protein sequence file for use with the Bio Sequencer, as created by
the Bio Editor (available separately from Algorithmic Arts). Does not ater the default Bio Sequencefile.

Tuning Table... - Loads a Tuning Table .pbt datafile and makesit the current source of tunings for the
MIDI module, when using Pitch Bend Tuning. Does not alter the default tuning table file.

Exit - Exits BankStep.If there were changes made to the current BankStep workspace (the File Changed
LED will be on) you will first be asked if you want to Save. Whether or not you choose to save your

work in a named file, the QuickSave unnamed file is always automatically saved. If you do not want
changes saved to the QuickSave file, use Revert just prior to exiting. Exit is the same as the Windows
Close " X" icon in the upper right of thetitle bar.

Recently Opened File List - The four most recently opened files are listed here. Select afile name to
open it.

Layout Menu

Layouts are the arrangements of modules that define your BankStep workspace. Y ou are free to create
Layouts from any combination of any number of modules; once the layout is created it becomes the
template for the workspace you have defined.

Layouts have no connections or settings, they are only the unconnected modules. Therefore thereis no
need for Layoutsin the BankStep Player, and the Layout menu does not appear in the Player.

Load Layout - Load a previously constructed Layout file. The layout file isloaded into BankStep, then
it is converted into an empty BankStep patch, which becomes the current patch, asif you had loaded it
from a patch file. After loading a Layout, you are free to start making settings and connections, and you
can create Snapshots or save the patch just as with any other BankStep patch.

Edit Layout - Opensthe Layout utility, where you can edit the current module layout scheme or to

create your own from scratch. When you create a Layout, you choose which modules to work with and
how they are positioned. After a Layout is created, the modules become "fixed" much asif they were
bolted into an equipment rack. While you do have the option of changing a Layout at any time,
modifying alayout resets any saved module connection patches - just as you would have to remove
patchcords from a hardware rack before rearranging or adding to the modules in arack.

Help Menu
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BankStep Help... - opensthis help document with your default browser.

Visit Web Site... - links to the Algorithmic Arts web site: http://algoart.com

Check For Newer Release... - links to a page in the Algorithmic Arts web site that will inform you if
thereis anewer release of BankStep available.

Register User... - Thisiswhere you register and install your BankStep license. The BankStep Player is
freeware and does not need to be registered.

To register, enter your name and key number into the registration pop up, and click on the
Install button. The next time you run BankStep the new registration will be effective.

After registeration, the name you supply will appear as the author of all music created with
BankStep, so you should give your name exactly as you want it to be associated with your
music. While your copy of BankStep is keyed your name, it is not copy protected and our
"asabook" licenseisvery liberal about allowing you to install it in secondary or laptop
computers, as long as you are honoring your agreement that it is used by only one person
at atime.

About... - standard Windows About box that includes version and license information.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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BankStep Options

The Options menu is accessed from the main menu. Thisiswhere you set the MIDI device drivers, MIDI
sync options, and other BankStep options.

SoftStep Options
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MIDI Output & MIDI Input

Although you can run BankStep with no MIDI, to produce sound at least one MIDI output driver must be
selected, and in order to respond to external MIDI messages at least one MIDI input driver must be
selected.

The first time you run BankStep the Options menu will pop up as areminder that you need to select a
driver. Once selected, BankStep will remember it and will only pop up the Options menu automatically if
the MIDI Port A output driver can not be found or is being used by another device when BankStep loads.

Y ou can have up to 4 MIDI Output and 4 MIDI Input drivers open at once, by selecting Tabs A-D, and
setting the driver on that tab. Most MIDI drivers only alow one connection at atime, so if you select a
driver that is aready in use by another port, the other port will reset itself to "None Selected.” The
exception to thisis the Microsoft MIDI Mapper, which is actually one of the other MIDI Output drivers
(you can select which one in the Windows Control Panel, in the Multimedia section). If you select a
driver that is being used as the MIDI Mapper, you will get an error message telling you the driver isin
use.

Options for Each MIDI Port

The following options are on the MIDI Port Tab area, and are individually set for each port selected.
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When the All Notes Off button on the tool bar is pressed, the message types checked will be sent:

All Notes Off - sent to all 16 MIDI channels. Most synths respond to this.

All Keys Off - Note Off sent to all 128 keysin all 16 channels. Only use thisif your synth does not
respond to the All Notes Off message.

Reset Controls - Sets controls to their default values.

When Active Sensing is checked MIDI Active Sensing is sent on each MIDI tick, only to the MIDI
Output drivers that have this option checked..

Options for MIDI Port A Only:
MIDI Sync

BankStep can synchronize to an external MIDI device as either Master or Slave. When in Slave mode,
modules do not process unless the Master device is sending out MIDI Sync clocks. Slave mode also
disables the Tempo Control, as tempo is controlled by the Master MIDI device. MIDI Sync defaultsto

"None," and the setting is not remembered. Y ou will have to select this option for each session in which
you want to use MIDI Sync.

Remote Control

When Recelve is selected, SoftStep's Transport buttons are remotely set by MIDI Start, Stop and
Continue messages. When Send is selected BankStep will send these messages when the Transport
buttons are clicked. This control is not remembered; the default is not checked. Y ou will have to select
this option for each session in which you want to use MIDI Remote Control.

When Send mode is selected, BankStep sends the Start message when the Run button is pressed at the
beginning of aplay list, or after the Reset button has been clicked. When Run is clicked to resume play
that had been interrupted by the Stop button, BankStep sends the Continue message.

When Receive mode is selected, BankStep responds to a Start MIDI message with a Reset/Run action;
and to a Continue message with just a Run action and no Reset.

General BankStep Options

The remaining options are independent of which MIDI Port you select, or in the case
ProgChg>Snapshots below, can be independently set to any MIDI Port.

ProgChg > Snapshots
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When thisis checked, external MIDI Program Change messages, on the MIDI channel and port selected
in the drop down menu just below, cause BankStep to change Snapshots. When checked, the Composer

button in the Tool Bar is disabled. This control is remembered; and the next time you run BankStep it
will default to the prior session settings. I f you can't access the Composer button, it is because this

button has been checked previously - uncheck it and the Composer button will become active
again.
Play Resets Clock

If thisis checked, the toolbar Run/Start button will reset and synchronize all internal clocks. If the Reset
Modules option is checked, MIDI module inputs will resend their control settings.

Reset Modules
Upon release of the All Notes Off button, MIDI module inputs will resend their control settings.
High Priority

Check this option to force Windows to always give BankStep enough processing cycles to run smoothly,
even when it isminimized or in the background. Thisis off by default to avoid conflicts with other time
sensitive programs, but if there are no conflicts on your computer, it should be set on.

Change War ning Off

When checked, you will not receive a warning message to save files when changes have been made to
the BankStep patch. Thisis useful for performance mode, when you change patches during a
performance but do not want to save the changes. Not available (grayed out) in Player.

SB Banks

SoundBlaster sound cards use a non standard MIDI Bank Change protocol. If your sound card is any of
the SB type cards, including SB Live! and Audigy cards, check this option to enable MIDI Bank Change
to work properly with these cards.

Font Warning Off

When BankStep starts up, if it detects you are using a non standard font size it will give you awarning
that some components may not display properly. Check if you would rather not see thiswarning. If you

are using standard fonts, this option is grayed out.

Ran Seed
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Sets the seed to be used by the Random number generator. The random generators will repeat the same
sequence whenever BankStep is restarted, as when the Toolbar Run/Start button is clicked. This gives

you a stable, repeatable composition even if you use random numbers. If you want to always start with a
random series, set Ran Seed to 0.

WN Delay

Y ou can delay the onset of the whole note count (available as the Control Flag WNotes) by setting aa

value (in whole notes) here. Whole note counting starts after the internal clocks are reset (as when
Run/Stop is clicked), and after the delay set here.

L atency

Latency isthe amount of "head start" MIDI messages have so they can be sent out to the synthesizer or
sound card with no perceived timing inaccuracies.. When first installed, Latency is set to O, asthis gives
the best performance in the faster computers that are available today . The amount of latency you may
need for accurate timing depends on the speed of your computer and the amount of overhead software.
Adjust the latency by entering the number of milliseconds latency you want into the text box. 200
milliseconds (1/5 second) works well in many cases. When the latency value is too small you will get
timing errors, and the red timing error LED near the tempo bar will light up

Zero latency isaspecia case in which the output buffering is turned off completely and MIDI datais
pumped directly out to the synthesizer with minimum overhead. This may be desirable when
synchronizing to another MIDI device. If you have a fast computer you may find zero latency to be
preferable to buffered MIDI. There will be missed notes when you are moving windows around, but
normal play is stable and much more responsive.

Button Colors

Click on the button to select value and logical input button and workspace background colors.

Start Dir Button

Normally BankStep starts up in the last directory you used to save or load afile. But you can change this
to always startup in the same directory. Click the button to call up adirectory tree dialog, pointing to the

current directory. If you want to start up in this directory, just click the OK button; if you want to select a

different directory for startup select it from the directory tree, then click OK. To return to starting up in
the last directory visited, click the Float button.

BankStep is Copyright © 1999 by John Dunn and Algorithmic Arts. All Rights Reserved.
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The BankStep Tool Bar

02| E| 2| 2| @R =][000 unnamed jgj:: o |0

The Toolbar isthe control console for BankStep. While it contains some duplicated controls, such asthefile
controls, most controls are available nowhere else.

% File Control Buttons

The first three buttons are file control operations, New, Open, and Save. New discards the current setup and reloads
the last (default) Layout. Note that this may be different from the patch you may have been working with because it
rebuilds from the Layout file, not the last saved patch file. If you want to revert to the last saved patch file, use the

main menu command, File/Revert. Open is a standard file open, a duplicate of the one in the File menu. Save saves

the currently opened BankStep (.bsp) file. If no .bsp file has been opened, it acts as Save As.

ﬂ Help Button

Pops up this Help document. Help in BankStep is a standard web type htm document that you can read with most
any web browser. BankStep uses your default web browser to access Help.

E Composer Button

Brings up the Composer utility. This gives the ability to create and edit a playlist of Snapshots that can be made
into a standard MIDI file. See the Composer utility page for details.

The Composer can be expanded to show the playlist, or collapsed to show only the transport controls. When
collapsed (the default), clicking on the Composer button will start it playing, so it becomes a Player button for the
whole composition, not just the currently displayed Snapshot.

If the Composer button appearsnot to be working, it is because the Composer button is set to Off when you set
Snapshots (below) to respond to MIDI Program Change instead of the Composer play list. To turn the Composer
Button back on, select Options from the main menu, and remove the check from the checkbox that says. ProgChg -

> Snapshots.

& % ﬁll][l[l dnnamed j SnapShOtS

BankStep's Snapshot, or Patch Save, system. As you make changes to BankStep, the changes are saved in the
current Snapshot automatically. Snapshots are automatically numbered from 0 to a maximum of 127. Y ou can
rename a Snapshot anytime by just typing in the new name. The name "takes' and a number is added to it when the
text box focusislost, so to force the name update you can click on ablank part of the toolbar (or virtually
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anywhere else).

At any point, you can click on the camera button to create a copy of the current Snapshot, that will be placed at the
end of the Snapshot list, and set the new copy as the active Snapshot.

To revisit apatch you have saved, select it from thelist in the drop down menu. If you select the MIDI Program
Change option in the Options pop up, you can change patches with aMIDI Program Change from an external MIDI

device. Y ou can have up to 128 Snapshots, numbered 0-127, per composition.

% File Has Changed LED

When you have made a change in BankStep the LED graphic to the right of the Snapshot drop down will go "on,"
indicating there has been afile change; and you will be asked if you want to save the current file when you exit,
open another file, or clear the workspace with New. Y ou can manually turn the LED on or off, and thereby set or
clear the file save warning, by clicking on the LED. If you find this file save warning message annoying you can
disableit in the Options pop up by checking "No Change Warning."

= 120 I
= mE Tempo Controls

Use the Tempo dlider bar to change system tempo. Range is from 20 to 240 beats per minute. The four "LED"
indicators to the right of the bar indicate: tempo (lower left, green), timing errors (upper left, red), MIDI input
(upper right, magenta), and MIDI output (lower right, blue). When BankStep isin Slave mode, synchronized to an
external MIDI device (or another instance of BankStep), the Tempo control is disabled, as tempo would be
controlled by the Master MIDI device. See the Options page for information on setting MIDI Sync.

2] All Notes Off

With MIDI, sometimes you get stuck notes. Press this button to send All Notes Off messagesto all MIDI channels -
amost always thiswill clear the stuck notes. BankStep isinhibited from sending MIDI while this button is
depressed. Click it a 2nd time to resume normal operation. The MIDI data sent by this switch is configurable. See
the Options page for details.

g Run/Stop

Sets the Run/Stop Control Flags so you can start and stop playing from the tool bar. Duplicates the transport
controls in the Composer utility page.

The Run/Stop button does not of itself run the BankStep modules. It can not because BankStep modules are always
running. Every MIDI tick, every moduleis processed. What the Run/Stop does is set a value that reportsto

SoftStep modules what its state is, and it also sends out a message when the transition is from Stop to Run, that tells
certain modules to reset themselves. It is very much up to the composer how the Run/Stop button affects the patch,
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and some patches do not use it at all.

When changing from Stop (button out) to Run (button in), a 1-tick trigger is sent that is readable asthe T Start
Logical module input; additionally some modules (such as Gates and MIDI) will reset upon this transition.

@] Ball clock

Pops up or closes the Ball Clock window, which contains a ball that travels across the window, changing direction
when it hits one of the 4 edges. Each time the ball hits an edge, atrigger pulse is generated, which isavailable asa
Logical output. The Ball clock outputs are listed in the Logical Connection popup as Ball North, Ball South, Ball
East and Ball West. Additionally thereisa Ball All output that triggers when the ball hits any of the 4 walls.
Although the Ball moves at a constant speed, you have great rhythmic flexibility by changing the size of the box
the ball bounces around in. Ball Clocks are not synchronized with other clocks, except that it restarts from the
upper left corner on the Stop to Run transition.

Notes

Pops up or closes a Notepad like text editor, where you can make notes on your patch. The text you enter will stay
with your file when you save it. Right click on the text areato pop up amenu of editing controls such as cut &
paste.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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BankStep Composer

The BankStep Composer utility isbasically aplay list editor for converting alist of Snapshotsinto a
standard MIDI file. Y ou access it with the Composer button on the Tool Bar.

The composer can be expanded to show the playlist, or collapsed to show only the transport controls.
When collapsed (the default), clicking on the Composer button in the Tool Bar will start it playing, so it
becomes a Player button for your whole composition, not just the currently displayed Snapshot.

If the Composer button appearsnot to be working, it is because the Composer button is set to Off
when you set Snapshots to respond to MIDI Program Change instead of the Composer play list. To turn

the Composer Button back on, select Options from the main menu, and remove the check from the
checkbox that says. ProgChg -> Snapshots.

It isvery smpleto create aMIDI file from the default snapshot. If you want to do this now, jump to the
Transport Controls, below. But the real fun begins when you have multiple Snapshots, and you arrange

them into a playing sequence and then record the whole sequence.

Play List Composer

Mars: 8:1 Snapshat Step Mzrs Snapshat
I E 000 Maj/ssame Inst oo0 B 003 010 Minor Flute Add
00l %low Ealls ool - 004 009 Medium Asian 0
‘| 5 | |00z $low Balls Pent |00Z - 006 007 Easy Whole e [nsert
E @Eﬂl 003 Fast P. 003 - 003 004 Fast Min Dlelete
9 004 Fast Min o044 - 003 005 Easy Thole
I_ 005 Easy Whole 005 E 006 002 3low Balls Pen i
M| W |005 OneWhole P
wmnplayer 007 Easy Whole Pent Oown
008 Medium Asian
009 Medium Aszian 0 Etegin
| End

The Snapshot source box:

The box on the left, labeled " Snapshot,” is your Snapshot list, exactly as it appears in the Snapshot drop
down menu on the Tool Bar. Theideaisto create alist of these snapshots for BankStep to automatically
sequence through when you click on the Transport Run button

The play list box:
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The larger box to the right isthe play list. Thiscontains alist of Snapshots that will be played when the
Run button is clicked. They may bein any order, and repeated as often as you like. The play list can be
aslarge asyou like - up to 999 steps.

Thefirst column in the play list box, labeled "Step” is just the sequential step number. Each item you add
to the list gets the next number. This column is aways in sequential order.

Between the column labeled " Step" and the one labeled "Msrs' is a one character column starting (in the
example image) with "B." This column is for the beginning and end markers. B for beginning, E for End,
and X if both are on the same step.

The next column, labeled "Msrs," is the number of measures (whole notes, 4/4 time) that will play before
sequencing to the next Snapshot in the play list. To the right of thisis the selected Snapshot - number and
label - asit appearsin the Snapshot box, and in your original drop-down Snapshot menu on the Tool Bar.

Creating the play list:

To copy a Snapshot from the Snapshot source box to the play list box, first select the Snapshot you want
to copy by clicking on it. The highlight bar will move to your selection. Click on the Add button, the first
in the column of buttonsto the right of the play list box. Thiswill add the Snapshot to the end of the play
list. Or you can just double click on the Snapshot source list, on the Snapshot you want to add, and it

will be the same as selecting it, then clicking the Add button.

You can also insert a selection into the play list. First highlight the Snapshot you want to insert into the
play list, then highlight the play list step number where you want the insert to go. Then click on the
Insert button, just under the Add button. The play list will expand and the selection is inserted.

To delete aplay list item, highlight it and click on the Delete button.
Editing the play list:

Y ou can move play list items up and down in the list by highlighting them and clicking on the Up and
Down buttons.

Change the Begin and End markers by highlighting the position you want and clicking on the Begin or
End button.

Set the number of measures to play (Msrs column) by highlighting the step and then entering the number
in the text box just under the big blue Measures readout. Click the button to the right of the text box to
enter the number into the play list.
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Making a MIDI File:

Play List C

Msrs: 81

Mo

The Transport Controls make it easy to create aMIDI file of an entire play list of Snapshots, or of just
asingle snapshot. A MIDI file created with the transport controls will aways be exactly in tempo even
on overloaded or slow computers that might vary tempo slightly when playing in real time as other tasks
(such as moving the display window) are also running.

The images above show the Transport Controls with the play list box closed. Click on the book icon to
open and close the play list. Nothing changes whether the play list is open or closed, just the view.
Closing it just saves on screen space.

TocreateaMIDI File, set the Begin and End markersto the play list steps you want to include in the
file. If you have only the default AutoSnap snapshot, thisis already set in the play list, with an X in the
Begin/End column of the play list, which means recording will start and end on the same step.

The default number of measures that will be recorded per step is 8, but you can change that to whatever
you like by entering the value into the text box below the big blue readout box, and then clicking on the
blank button to its right to enter the value into the currently selected play list item (the value shows up,
ready to start counting down, in the blue readout box).

Y ou may audition what you will be recording by clicking on the Play button; the Pause button will stop
the playlist sequencer but it does not stop the BankStep modules from playing. (See the section on
System Flags for information on how to set up modules to recognize the transport controls.) The Stop
button also stops the play list from sequencing - the difference from Pause is that it also sets BankStep to
restart from the beginning when Play is next clicked. When playing, the blue readout box shows which
measure of the step is being played; and the Msrs. readout above it shows:. total measures, remaining
measures.
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When you areready to record, click on the Stop button, then click on the Record button, just under
the LED graphic. The dark red dot will turn bright red, but nothing else will happen. Now, click on the
Play button, and recording will commence. While you are actually recording the MIDI file, the red
LED above the Record button will turn on. After the last measure is recorded the transport automatically
sets the Stop button, and the recording LED goes back off.

At this stage, the MIDI File has been recorded to atemporary file. You can save the file in any directory
by clicking on the Save button, just to the right of the Record button. This action simply copies the
temporary file into the location of your choice.

Auditioning the MIDI File:

After you have recorded a MIDI file, you can audition it with the MIDI file player or MIDI sequencer of
your choice. The topmost of the three long buttons just above the Exit button will launch your default
MIDI Player. On most Windows systems, thiswill be the Microsoft Media Player, but whatever you
have set to be the default player (the one that plays when you click on aMIDI file name), is the one that
is launched. Whilethe MIDI file player isrunning, BankStep will disappear . It's still there, lurking in
the background, waiting for you to finish auditioning the MIDI file, but you won't be able to seeit. Once
you exit the MIDI file player, BankStep pops back up asit was before.

The other two audition buttons will be blank until you use them the first time. These are for specifying
whatever other MIDI file player or sequencer software you want to run. If the button is blank, when you
click on it you will get adialog box for you to locate the MIDI file program you want to use. Thiswill be
remembered, but you can change it anytime by right-clicking on the button.

Some older programs that were written for Windows 3.1 are unable to read Windows 95 file names if the
directory path has spacesin it. If your audition program has trouble loading the MIDI file, try clicking on
the" ?" checkbox just under the audition buttons.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Module Input Connections

Just as hardware analog sequencers have two types of signals - control voltages and on/off gates -
BankStep also hasthe digital equivalent: Vauesfor control voltages, and Logicals for on/off gates.

CIFF [0

T 5 e button is Value input, Red button is Logical input.

Value and Logical connections are distinguished by different color buttons. While you are free to specify
your own color scheme, in the example images Value inputs are blue and Logical inputs are red. When

you click on a button you will see different pop up menus for each of the two input types, and the list of
possible connections will be different.

Connect: Bnk & Input 1 [Value] - #
I 1| Fl Ok, | Cancel

t32nd  ¥| [4couGrand Piana ¥

20 40 EBO 80 100 120
214 BT 81 101 12
22 42 B2 82 102 122
23 43 B3 83 103 123
24 44 B4 84 104 124
25 45 EBR 85 105 125
106 126
27 47 &7 87 107 127
28 48 B8 83 108 -
23 43 B3 83 109
30 B0 70 30 110
1M 3 &5 7 91 111
12 32 52 72 32 112
13 33 53 73 33 113
14 34 54 74 34 114
15 35 5 75 35 115
16 3 56 7B 96 11F
17 37 &5 77 97 117 -
18 38 58 78 38 118 -
19 33 53 73 33 119 -
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Connect: Bnk A Input | |

Bnk B BT at & 4
Bnk B E Gat A Gh
Brk B G Gath T1
Brk B Rv GatA T2

TStart Bnk B 5 ath T3

A A Bk BT Fats T4

Arp & TO Bnk C b at & TA

Arp A T Bnk CbT Lag & E

Arp s, T2 Brk CE MHeqg d

Aoty T3 Brk CG Mot b,

Arp dy T, Bk CRw  Ord

Ball All Brk C5 Fan & o/

Ball E ast Brk C T Fan A cfd

BallMorth  Clk & A Fan A cfa

Ball South  Clk & /2 Tzt

Ball "fest Clk & /3 Tzt =

Brlk & b Clk & f4 Tzt h >

Brk A BT Cnt &, Tzt o x=

Brk & E Flp &,

Brl & Gata C

Brk & Ry GatAE

Brik & 5 Gatd &1

Brk & T Gatd G2

Bnk B b Gatd 3

Value Connections

Vaue connections may be numbers or outputs from other modules or system values. Numbers may range
from -9999 to 9999, but as MIDI islimited to 0-127, thisis the Vaue range you will use most of the
time. Numbers are listed in the left panel of the Value input pop up. Just click on a number and it will
become the input to the module, and appear asits label. For numbers not listed, you can type it in the text
box in the upper left of the pop up. Y ou can use the inc/dec arrows to adjust the number in small steps.
To connect the number to the input, click on the OK button.

For convenience, two drop down lists of values are available - note valuesin ticks for connecting to
clock and other tick duration inputs, and General MIDI Program Change values, for connecting to the
Prog input in the MIDI module. There is nothing special about these values, they are just numbers and
will show up as numbersin the button labels.

Module outputs and system values are shown on the right panel. Click on an input and it becomes the
connection, with the button labeled with the input name. Thislist of module outputs will change
according to the modules that are in the layout. Logical outputs from modules are not listed, so modules
that have only logical outputs will not show up in thislist. To close the pop up without making a
connection or changing the existing connection, click on either the Cancel button or the upper right " X"
closeicon.
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L ogical Connections

Logical connections have two states only, On or True, and Off or False. They may be either Gates or
Triggers. Gates are On for the duration, triggers are On for only one tick (a"tick" is one calculation cycle
defined by MIDI as of 1/24th of a quarter note). Triggers and Gates that are On for some number of ticks
then go Off, are collectively referred to as "pulses." For example the output of a Clock module, whichis
a gate that cycles between some number of ticks On then some number of ticks Off, is called a clock
pulse.

Asthere are no numeric values, the Logical pop up has only one panel, which has the logical system
flags and the list module logical outputs. Click on an input and it becomes the connection, with the
button labeled with the input name. Thislist of module outputs will change according to the modul es that
are in the layout. Value outputs from modules are not listed, so modules that have only Value outputs
will not show up in thislist. To close the pop up without making a connection or changing the existing
connection, click on the upper right " X" close icon.

System Values and Flags

System Vaues and Flags give access to some of BankStep'sinternal events. The most basic useisto
connect Hold inputs to Banks and Clocks to the Stop flag so the modules will bein hold (or reset, if reset

input is used) until the Play button is clicked. In this way, you can set modulesto start at in an exact,

known state when you start them or record them to MIDI. System Vaues/Flags are at the beginning of
the module input connection lists.

L ogical System Flags
Off - aconstant that is always logical False or Off.
On - aconstant that isalwayslogical True or On

Run is True when the Play button is pressed, otherwise it is False. Some modules are internally
connected to the Run Flag. These are the modules that always would want to be reset at the start of a
composition, such as the MIDI modules which send out their initial control settings.

Stop is True when the Play button is not pressed - when Stop or Pause in the Composer is pressed -
otherwiseit is False. The Gates Module is internally connected to the Stop flag, and the module goesinto
Hold when during Stop (then Reset and when Run is clicked).

TStart isaTrigger flag that goesto True for one cycle on startup, file load, or when Run button is
pressed, then returns to False.

file:///C|/vbp/BankStep/Help/alldocs/input.htm (3 of 4) [9/28/2002 8:56:51 PM]



BankStep Input Pop Up

System Values

Off (0) - thisisaconstant that always returns the value O, but it is aso used by several modules (Banks,
Gates, Row) as an Off or disconnect value.

W Notes gives the number of whole notes since the internal clocks are reset (as when Run/Stop is

clicked). Thisisuseful for timing eventsin a composition such as volume changes, etc. Y ou can delay
the onset of the whole note count by setting the Options window WN Delay value.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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BankStep Random Module

Bnk (Bank) Mo

Skart

End| OFf [

The main module in BankStep is the Bank module, which isa 3 or 4 bank knob sequencer of any number
of columns up to 48. The Bank module is a"smart" module, with the ability to set sequence start and end
points, and to automatically switch direction when the end points are reversed.

Special:

Green Button (Fill Utility): Pops up amenu for filling, copying and saving the stage gates (see below).

Orange Button: Produces an On/Off gate, which is available at the Bnk X bG logical output. This
button is not used for anything within the Bank module, rather it isjust a general purpose button to use
any way you like.

Y ellow Button: Produce atrigger pulse, which isavailable at the Bnk X bT output. Not used within the
Bank module, available for anything you like.

Stage L abels: Located across top of Bank module, above knobs. Indicates the currently active stage
column by highlighting to red. Click on alabel to make that stage current.

Stage Knobs: Sets the stage value for the sequencer row the knob is on. Set knob values by click and
drag up/down for large value changes, left/right for small value changes. The knob value range is 0-127.
When a stage is selected, the labels at the right of each row of knobs will display the knob value.

Stage LEDs: The triangle of LEDs below each column of knobs show/set the stage Gate (orange LED),
Trigger (yellow), and Start/End (red). Click on Gate or Trigger LEDs to set that stage to fire a Gate (On
for the stage duration), or Trigger (On for one clock tick).

When (and only when) the Start and End inputs are set to Off(0), you can left click on ared Start/End to
set the Start point for the sequencer run, and right click to set the End. If you set the End before the Start
or the Start before the End, the sequencer will runin reverse.

Thefour larger LEDsin asquare at the far right of the stage LEDs, under the output value boxes, show
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the current stage Gate (orange), Trigger (yellow flash), Start (green when on Start stage) and End (red
when on End stage).

I nputs:

Step: (Stp - Logical, Yellow LED): Clock pulses at thisinput step the Bank sequencer to the next stage.
The sequencer steps - and thus generates new values - at the start, or leading edge, of the input pulse.

Reset: (Rst - Logical, Orange LED): Resetsto the Start stage and holds it there aslong asthe input is
held On.

Hold: (HId - Logical, Red LED): Holds at the current stage as long as the input is held On.

Reverse: (Rev - Logical, Blue LED): A pulse at thisinput changes the stepping direction. If direction is
reverse, the blue LED will highlight. If input is set to Off, you can click on the blue LED to manually
reverse direction.

Start (Value): Setsthe stage for the sequence to start on. If Start is greater than End, the sequencer will
step in reverse, and the blue Rev LED will highlight. If both Start and End are set to Off(0) you can
manually set Start by left clicking on the red Start/End LED below each column of knobs.

End (Value): Setsthe stage for the sequence to end on. If End is less than Start, the sequencer will step
in reverse, and the blue Rev LED will highlight. If both Start and End are set to Off(0) you can manually
set End by right clicking on the red Start/End LED below each column of knobs.

Value Outputs:

Bnk X #: The currently active stage. This can aso be seen on the Bank module as a highlighted (red)
stage labdl.

Bnk X 1, Bnk X 2, Bnk X 3, Bnk X 4: Stage value outputs for the Bank Rows 1-4. These are the values
of the Knobsin the current stage column. If the Bank module has only 3 Knob rows, then the 4th output
does not appear.

Logical Outputs:

Bnk XbG: State of the orange Bank Gate (on/off) button.

Bnk XbT: Clock pulsefor 1 cycle when the yellow Bank Trigger button is clicked.

Bnk X S. Start Gate - On while the current stage is the Start stage.

Bnk X E: End Gate - On while the current stage is the End stage.

Bnk X G: Stage Gate - reflects the value of the Stage Gate LED, the orange LED under each column of
knobs.

Bnk X T: Stage Trigger - asingle On pulse when the stage is changed, if the (yellow) Stage Trigger LED
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isOn.

Bnk X Rv: Reverse Gate - On while the sequencer is stepping in reverse (blue Rev LED will aso be
highlighted).

Bank Fill Pop Up Utility

Knob Fill for Bank-A j #|
Copyl | Paste1| Fow Start Length Value Range

Copy 2 | Paste 2 T A 1 I 1 Y | R

i
ﬂm & [ [ —/—
Copy 3 | Paste 3 2
5

FPenta

Copy 4 | Paste 4 =t Fiand whal Tane
Copyf | Paste & Add Fialk M2 Triad
Copyk | Paste B Sub Invert FlinTriad

Capy | Pasts Count Reuerze r P

all &l Cpen Close -
F1ule T Cup= Scatker Hnda
Cif=t T Sort H Sart QL

Available by clicking the little green button on the upper left of the Bank module. Allows transfer by
Copy/Paste, plus creation and manipulation of knob values.

Copy Buttons 1-6: Each copy button copies the selected row of knob valuesto a separate hold buffer.
These copies are remembered after BankStep is exited, or when a different BankStep file isloaded.

Paste Buttons 1-6: Pastes the contents of the hold buffer 1-6 to the currently selected knob row.

Copy All / Paste All: Copies and pastes al knob rows s at once. Separate from the individual row hold
buffers, and also remembered after exiting or reloading.

Row Select 1-4: Selects the knob row to affect with edit operations. If the Bank module has only 3 rows,
the 4th button will not be visible.

Undo: - Undo the last operation. Thisis a one-level undo, only the last operation can be undone.
OK:: Exit the Fill pop up and return to BankStep. Same as the upper right "x" exit button.
Start & Length step buttons: Sets start column (stage) for edit operations and number of columns to

change. Note that Copy/Paste ignores this settings, operating on the full row.
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Value & Range step buttons: Sets value and range for some edit operations.

Scale quantize buttons: (Mgor, Minor, Penta, etc.) Forces the selected knob values to the scale denoted
by the button. Right click to create a scale from scratch.

Set: Setsall selected knobs (Start & Length) to the value given in Vaue.

Add: Adds Valueto all selected knobs. Results greater than 127 are set to 127.
Sub: Subtracts Value from all selected knobs. Results less than O are set to O.
Count: Sets selected knobs to an incremental count, by increment set in Value.
Rand: Sets selected knobs to arandom value from O to Range.

RWalk: Random Walk. Sets selected knobs to a random increment of +/- Value, within limits of O to
Range. Walk start point is Range/2.

Invert: Inverts all selected knobs about Range by subtracting them from Range.
Rever se: Reverses the order of selected knobs.

Open: Duplicate the step at Start, moving others up one.

Close: Delete the step at Start, moving others down one.

Dups. Removes all duplicate values throughout the sequence.

Scatter: Randomly reposition values, from Start to Length steps.

Sort: Ascending sort from Start of Length steps.

HSort: Harmonic sort. Sorts values from Start to Length steps according to selected sort key, which you
can access by right clicking on the button. The sort key isalist of up to 12 chromatic scale numbers (O,
1, 2, .. 11). The chromatic scale degree, (which is the value modulus 12) is matched against each of the
keysin order, with the matched values moved to the front. Thusif you use atable with the valuesO, 7, 4 -
al the octaves will be moved to the start of the table, the 5ths after that, followed by the mgor 3rds, and
then the other valuesin the original order.

To change or edit a sort key, Ctrl-Click on the HSort button, and the key editor pop up appears..
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Harmonic Sorkt Keys
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Click on one of the 16 buttons to select akey. Click on OK to keep changes and exit; click on the upper

right "x" to exit without changes.

Keys 1-3 are the prebuilt keys and can not be changed, keys 4-12 can be user created and edited. To
make a key, smply type in up to 12 chromatic intervals (numbers 0-11) in the order you want them to
sort. If akey number is repeated, the sort will use the same values that number of times. If akey has
more than 12 number of steps, any values not matched are moved into place after the sorted values, with
their relative places unchaged. Double click on akey entry line to generate a semi-random key set.

The main purpos of HSort is to automate the task of building note tranglation tables that are weighted
toward a harmonic center or grouping. Usually thiswill be used with tables that are based on frequency
of occurance, with the more frequently occuring values appearing at the head of the table.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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BankStep Clock Module

Clk (Clock) Module

CIFF (0]
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Generates Clock pulses.

Sync/Free Run Button: The light blue button switches the clock from Sync mode (button out) to Free
Run (button in). In Sync mode, the clock is hard synchronized to Gates module clocks and other Clock
modulesin Sync mode. In Free Run mode, the only time the clock syncs up to other clocksis upon
startup, file load, clicking the Run button in.

Sync mode is best for most purposes, because you can change clock speed without ever loosing
synchronization with other running clocks; however there is one problem with hard sync - when you
control the clock duration on a note by note basis, such as by using one row of a Bank sequencer to
control the Clock modul€'s step rate, the hard sync sometimes will not "let go" fast enough, and the
timing steps can become different from what you set them to. In this case, the Free Run mode is better,
and it will deliver accurate timing stepsin afeedback 1oop where the Clock module steps the Bank
module, which in turn supplies timing information for the Clock module.

I nputs:

(TicksValue): Vaue button isto the right of the light blue Sync/Free button. Sets the clock tick rate.
Lower values are faster, except avalue of 0 sets 12 ticks (eighth note) and 1 sets 24 ticks (quarter note).
When in Free Run mode, you can set the tick value to any number up to 9999 ticks; in Sync mode values
of 3-100 = given tick value. Seetick chart below for input values > 100.

Red LED (Hold Logical): On gate stops (holds) the clock, and clears the clock outputs to Off. Red LED
highlights when Holding.

Logical Outputs:

Clk X /1. The normal clock pulse represented by the first (yellow) of the output LEDs along the top of
the module.

Clk X /2: Clock Pulse at half rate. Represented by 2nd (first orange) output LED.

Clk X /3: Clock Pulse at1/3. Represented by 3rd output LED.
Clk X /4. Clock Pulse at 1/4 rate. Represented by 4th output LED.

Tick Values for Gates modules and Clock modules in Sync mode.
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Input | .
Value Ticks | Note Value
0 12 | Eighth
1 24 | Quarter
2 2 | Input = Ticks
3 3
4 4 | (See Note Values
.... | totrandate Note Values
95 95 | to Input Values)
96 96

96 96 | Whole Note
97 | 128 |triplet Double
98 | 144 | dotted Whole
99 | 192 | Double Whole
100 | 256 | triplet Quad
101 | 288 | dotted Double
102 | 384 | Quad Whole
103 | 512 | triplet Bar
104 | 576 | dotted Quad
105 | 768 | Bar (8 x Whole)
106 | 1024 | triplet Dbl Bar
107 | 1152 | dotted Bar
108 | 1536 | Double Bar
109 | 2048 | BFN

Note Values, Tick Input Values, and Ticks

Note Vaue Inout
d=dotted |, alpue Ticks
t = triplet
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t 32nd 2 2
32nd 3 3
d 32nd 4 (4.5)4
t 16th 4 4
16th 6 6
d 16th 9 9
t 8th 8 8
8th 12 12
d 8th 18 18
t 4th 16 16
4th 24 24
d 4th 36 36
t Half 32 32
Half 48 48
d Half 72 72
t Whole 64 64
Whole 96 96
d Whole 98 144
t Double 97 128
Double 99 192
d Double 101 288
t Quad 100 256
Quad 102 384
d Quad 104 576
t Bar 103 512
Bar 105 768
d Bar 107 | 1152
t 2Bar 106 | 1024
2Bar 108 | 1536
BFN 109 | 2048

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Gates Module
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Gate sequencer generates Gate and Trigger pulses. Used as a master control module or arhythm
generator.

Special:

Green Button (Fill Utility): Pops up amenu for filling, copying and saving the stage gates (see below).

Y ellow Button (Page Step): When in, automatically steps to next page upon end of sequence in current
page and Page input button selects last page of sequence; when out, Page input button sets current
sequence page. 8 sequence pages are available, numbered 0-7. The current page is displayed in the small
number box to the left of the Page input button.

Red Button (Stop): When in, the Run/Stop button is automatically set to Stop at the end stage of the last
page.

Yellow Stage L EDs: Indicates the current stage, which is also shown in the blue number box on the
upper left. Left click to set the end stage (turns red). When not running (Clock connection input is set to
Off), right click on to manually select a stage.

Green Gate LEDs. The 4 rows of green LEDs represent the stage gate and trigger values. For each stage

(indicated by the yellow Stage LED), the 4 Gate outputs will be On, and the Trigger outputs will fire, if
the corresponding row LED is highlighted. Left click on the green gate LEDs anytime to set/clear them.

Red Output LEDs. Thered LEDsjust to the right of the input buttons show the output values of the
current stage. The topmost Orange LED isthe"All" output and it isthe logical OR of the 4 rows - if any
of the rowsis On, the top LED will be On.

I nputs:

Step: (Stp - Logical, Yellow LED): Steps Gates sequencer from one stage to another. Loops back to 1st
stage after end stage (indicated by the top - normally yellow - LED being red); also cyclesto the next
page if the yellow Page Step button is pushed in.

End (End - Value): Setsthe end stage, at which the sequence will cycle back to the first stage. If set to
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Off(0), the end stage can be set by right clicking on the yellow Stage L EDs along the top. The end stage
ismarked by ared LED. Set the endpoint with the End input, or manually by right clicking on the stage
LEDs at the top when (and only when) the End input is set to Off(0).

Page (Pag - Value): Sets the active sequence page, 0-7 when yellow page button is out. Sets the current

sequence page when yellow page button isin. The current page is displayed in the small number box to
the left of the Page input button.

Reset: (Rst - Logical, Orange LED): Resets to the start stage and holdsit there aslong astheinput is
held On.

Value Outputs:
Gat X#: The current stage number.
Logical Outputs:

Gat X G1 (G2, G3, G4): State Gates, on for the duration of the stage if the row LED is On.

Gat X GA: "All" Gate output, the logical OR of the 4 rows - if any of the rowsis On GA will be On.
Gat X T1 (T2, T3, T4): Trigger outputs, pulse when the stage isfirst selected.

Gat X TA: "All" Trigger output, the logical OR of the 4 row triggers- if any of the row triggers pulse TA
will pulse.

Gat X S Start Gate. True at start of sequence.

Gat X E: End Gate. True at end stage of sequence.

Gates Fill Pop Up Utility

Patern Fill for Gates-A X

Copyl | Paste 1 ITIT - Ok |

Copy 2 | Paste 2 1 I? L--

Copy 3 | Paste 3

Copy 4 | Paste 4 Start  Length

E
|
4 5,
Copyf | Faste 5| & jﬂ jd
B
B

Fattern I I 15 I'I?
v 2|z]+]sls]l7]s]

Copyal | Pastesnt| [1 2| 2| 4]s]e] 7]zl

Copyk | Paste B

Available by clicking the little green button on the Gates module. Allows transfer by Copy/Paste of gate
patterns, plus creation and manipulation of patterns.
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Copy Buttons 1-6: Each copy button copies all 4 rows of the currently visible Gates page to a separate
hold buffer. These copies are remembered after BankStep is exited, or when a different BankStep fileis
loaded.

Paste Buttons 1-6: Pastes the contents of the hold buffer 1-6 to the currently visible Gates page.

Copy All / Paste All: Copies and pastes all 8 pages at once. Separate from the individual page hold
buffers, and also remembered after exiting or reloading.

Page Select Buttons 0-7: Selects Gates page to edit. The page selected becomes visible, and all further
changes are made to that pate. When the utility exits, the original Gates page is restored.

Row Select 1-4 & A (All): Selects the row(s) to affect with edit operations. Note that Copy/Paste and
Roll ignore row select buttons and work on all rows at once.

Start & Length step buttons: Sets start column for edit operations and number of columns to change.
Note that Copy/Paste ignores this settings, operating on the full page.

=> & <= (Shift) Buttons: Shifts the pattern one step left or right each time the button is clicked.

Roll Button: Rolls the pattern up one step each time the button is clicked. Row select buttons are
ignored, all 4 rows are affected. Original pattern is restored on the 4th click.

Flip Button: Flips gate On/Off states: Ons becomes Off, Offs becomes On. Flip again to restore.

Pattern Button: Setsthe On/Off pattern as set by the 8 On and Off buttons below, which sets the
number of gates turned on followed by the number turned off for each cycle. For example, setting button
2 of the top, On, row and button 3 of the bottom, Off, row resultsin a pattern of 2 gates on, 3 gates off, 2
on, 3 off, etc.

OK Button: Exit the Fill pop up and return to BankStep. Same as the upper right "x" exit button.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Row (Sequencer Row) Module

Thisisarow of 2-48 sequencer knobs similar to a Bank sequencer knob row. The selected output knob is
highlighted blue; knob selection can be by the value input or if the input is Off(0), by clicking on a knob.
The number of knobs in the module is set from 2-48 at the time the module Layout is created.

The Row module can be used in several ways. It can be used simply as a value selector, such as
pushbuttons on a car radio; it can be used to expand the number of rows in a Bank sequencer by

connecting the input to the Bank sequencer "#" or stage value output; and it can be used as a tranglator by
setting the knobs as trandlation values, and connecting the input to the raw value output to be translated.

I nputs:

Stage I nput (Value): Setsthe knob that will be active, with its value sent to the output. The label box to
the left of the input button is the stage number, and reflects this input.

Value Output:

Row X: Value of the currently selected knob. Thisvalueis shown in the label box at the far right of the
module.

Row Fill Pop Up Utility

Knob Fill for SeqRow-A - A
Copyl | Faste1| =Start Length¥Yalue Range M aior
o1 [ 3 1 e '
Copy 2 | Paste 2 Flinor
[0 16 [1 [38
Copy 3 | Paste 3 Penta
Set Fand =
Copy 4 | Paste 4 wholTone |
bd4d SLE
Copyh | Paste b M1ajTriad
Sub Ireert =
Copy & | Paste & MlinTriad
Counk Feverse =
Suibths
Open Cloz=e
PMulk | O Dups Scatter Undo
Qist | [ Sort H Sort Ok
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Available by clicking the little green button on the upper left of the Row module. Allows transfer by
Copy/Paste, plus creation and manipulation of knob values.

Copy Buttons 1-6: Each copy button copies the selected row of knob valuesto a separate hold buffer.
These copies are remembered after BankStep is exited, or when a different BankStep file is loaded.

Paste Buttons 1-6: Pastes the contents of the hold buffer 1-6 to the currently selected knob row.

Copy All / Paste All: Copies and pastes all knob rows s at once. Separate from the individual row hold
buffers, and also remembered after exiting or reloading.

Undo: - Undo the last operation. Thisis a one-level undo, only the last operation can be undone.
OK:: Exit the Fill pop up and return to BankStep. Same as the upper right "x" exit button.

Start & Length step buttons: Sets start column (stage) for edit operations and number of columns to
change. Note that Copy/Paste ignores this settings, operating on the full row.

Value & Range step buttons: Sets value and range for some edit operations.

Scale quantize buttons: (Mgor, Minor, Penta, etc.) Forces the selected knob values to the scale denoted
by the button. Right click to create a scale from scratch.

Set: Setsall selected knobs (Start & Length) to the value given in Value.

Add: Adds Valueto all selected knobs. Results greater than 127 are set to 127.
Sub: Subtracts Vaue from all selected knobs. Results less than 0 are set to O.
Count: Sets selected knobs to an incremental count, by increment set in Value.
Rand: Sets selected knobs to a random value from 0 to Range.

RWalk: Random Walk. Sets selected knobs to a random increment of +/- Value, within limits of O to
Range. Walk start point is Range/2.

Invert: Inverts all selected knobs about Range by subtracting them from Range.

Rever se: Reverses the order of selected knobs.
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Open: Duplicate the step at Start, moving others up one.

Close: Delete the step at Start, moving others down one.

Dups. Removes all duplicate values throughout the sequence.
Scatter: Randomly reposition values, from Start to Length steps.
Sort: Ascending sort from Start of Length steps.

HSort: Harmonic sort. Sorts values from Start to Length steps according to selected sort key, which you
can access by right clicking on the button. The sort key isalist of up to 12 chromatic scale numbers (O,
1, 2, .. 11). The chromatic scale degree, (which is the value modulus 12) is matched against each of the
keysin order, with the matched values moved to the front. Thusif you use atable with the values 0, 7, 4 -
al the octaves will be moved to the start of the table, the 5ths after that, followed by the mgor 3rds, and
then the other valuesin the original order.

To change or edit a sort key, Ctrl-Click on the HSort button, and the key editor pop up appears..

Harmonic Sort Keys e A

FIIO07543982106111  |Hammanic arder [Comman)

Sort Keys Crezcription
0754338210611 1 Harmonic arder [Cammon)

075439821011 16  |Harmonic order [Trtone at end)
O07410268111359  |Ham. seres (1.3, 5.7, 911,13, 1517.19.21, 27

2

—
—h

Click on one of the 16 buttons to select akey. Click on OK to keep changes and exit; click on the upper
right "x" to exit without changes.
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Keys 1-3 are the prebuilt keys and can not be changed, keys 4-12 can be user created and edited. To
make a key, smply type in up to 12 chromatic intervals (numbers 0-11) in the order you want them to
sort. If akey number is repeated, the sort will use the same values that number of times. If akey has
more than 12 number of steps, any values not matched are moved into place after the sorted values, with
their relative places unchaged. Double click on akey entry line to generate a semi-random key set.

The main purpos of HSort is to automate the task of building note translation tables that are weighted

toward a harmonic center or grouping. Usually thiswill be used with tables that are based on frequency
of occurance, with the more frequently occuring values appearing at the head of the table.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Mid (MIDI) Module
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Controls 4 channels of MIDI output. A control panel with inputs to the MIDI module is accessed by
clicking on the upper right blue button, which shows the MIDI channel(s) and port it is assigned to. The
row of blue LEDs along the top show MIDI activity. They will highlight when the channel sends a Note-
On message. The 4 sets of dual bars display MIDI Velocity (light blue) and MIDI Volume (green). Red
LEDs along the bottom are Mute buttons. Click to mute the channel (highlightsto bright red) click again
to alow sound.

To theright of the MIDI moduleisalist of the currently selected Bank and Program names. The blue
text isthe current Bank name, and the white text is the Program name. These names come from afilein
the Bank Step\Names directory; the default is the General MIDI Bank and GM Program names, but you
can change the text filesin the Names directory to work with whatever Bank and Program names your
sound card, synth, or soft synth uses. See the readme.txt file in the Names directory for additional
information.

MIDI Output Control Panel
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The MIDI control panel 1ooks intimidating because there are so many buttons, but most can be ignored
initially asthey are either preset to default values or not used at all most of the time. In fact, all you really
need to connect to get sound is Clock and Note. Pulsesin the Clock input will cause the Note value to be
sent out as MIDI Note On messages; when the Clock pulse falls to Off, a corresponding Note Off
message is sent.

MIDI Mode Buttons: Selects between Notes (default) and Drum mode. In Notes mode, 4 MIDI
channels are available per simultaneous note (per MIDI module). This gives the ability to send separate
channel messages - such as Volume, Pan, and Program - for each Note channel. In Drum mode, only one
MIDI channel is used for up to 4 simultaneous notes, and you cannot specify channel specific MIDI
parameters such as Volume and Pan for each individual note.

MIDI Channel Buttons: Selects the MIDI channel the module will use for MIDI output. If MIDI Mode
is Notes, this selects the first of the modul€e's 4 channels, with the other channels being assigned
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consecutively. Note that while you may overlap MIDI channels with different MIDI modules, thisis not
agood idea as the MIDI channel messages (V olume, Pan, Program, etc.) should be only one set per
MIDI channel.

MIDI Port Buttons: Selects which of the 4 available MIDI portsto use for sending MIDI messages.
MIDI Ports are selected by choosing among your computer's available MIDI drivers, with the Options

Pop up.

Use PB Tuning Checkbox: When this option is checked, BankStep will use MIDI Pitch Bend along
with Note messages to allow microtone tuning, not normally alowed in MIDI. When checked, a drop
down menu will become visible that shows the available alternate tuning tables. Additionally, the Note
input parameters are changed somewhat. For details see the discussion of Alternate Tunings using MIDI

Pitch Bend, below.

OK Button: Exit the MIDI control panel and return to BankStep. Same as the upper right "x" exit
button. Note that you do not need to exit to adjust inputs to other MIDI modules. Y ou can simply click
on the blue button of the MIDI module you want to work on - the active MIDI module isindicated by its
blue button turning red.

I nput Buttons. These are the same input buttons found throughout BankStep, as module inputs. The
MIDI panel has one set of Logical inputs (Clock); all others are Vaue inputs. In order to keep from
clogging your MIDI channels with unnecessary MIDI traffic, MIDI messages are only sent when the
value at the MIDI input button changes, or upon startup, file load, and Run/Stop set to Run.

Note Control Inputs

The MIDI Input buttons are in two groups. The top group controls the Note messages, and is essentially
the algorithmic equivalent of akeyboard. There are aways four channels of these inputs - when in Notes
mode, they are the actual 4 MIDI channels, when in Drum mode they are 4 sets of polyphonic notes on
the same channdl.

MIDI values are 0-127. Any values that are outside of this range are trimmed to the legal range. Values <
0 are set to O; values > 127 are set to 127,

Mute (Logical): When True the MIDI channel is Muted, and no notes will pass out to MIDI. If the blue
button to the left of the Mute label is depressed, then a False input will cause the channel to Mute. When
channels are muted by these outputs, the MIDI module Mute LED turns orange instead of red as when it
is muted by clicking on the LEDs.

Clock (Logical): A pulseinthisinput starts the next MIDI note by sending a Note-On message. The
action of the Clock input is modified by the Width setting:
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Width: The Width input controls how the Note On works, as well asits duration. When set to any
number > O, it will cause the note to play for that number of ticks. If the duration runs over to the next
clock cycle, the note will go off for 1 tick, then go on with the next clock tick. In this mode, with Width
> 0, you can use Delay to delay note onset by the number of ticks set. Makes nice arpeggios.

With Width set to 0 (the default), the note On and note Off is set by the Clock input gate. The On edge of
the clock sends a Note On, and the Off edge of the clock sends a Note Off.

With Width set to -1 (any <0), the Clock input isignored, and a new note is generated when the note
value changes. Thisisthe legato mode in SoftStep. Y ou can set the Delay input to turn the note of f

before the note changes, which is most useful for killing that last Note-On.

Delay: When Width is 1 or greater, Delay sets the delay in ticks between the start of a new Clock pulse,
and the actual sending of the MIDI Note On message; when Widthis-1 or less, if Delay is greater than O
It sets the maximum time in ticks the note will remain on.

Note: The MIDI note value, 0-127. The actual value sent to MIDI isthe sum of the Note input and the
two Transp inputs (or when in PB Tuning mode, the Note, Root and Octave inputs (see below for

details).

Transp: Two identical inputs. They simply add to the note value. Negative values are allowed. If the
total of the two Transp inputsis -9999 (such as one set to -9999 and the other set to 0), Note Off
messages will be inhibited. Thisis a special mode intended mainly for use with MIDI control equipment
such as light bars, that blink when receiving Note Off messages.

When in PB Tuning mode, the two Transp inputs are changed to Root and Octave. For details see the
discussion of Alternate Tunings using MIDI Pitch Bend, below.

Veloc: Velocity. Thisisthe part of the MIDI Note On message that determines how forceful the note will
sound. On most synths and sound cards it is essentially a note by note loudness control.

MIDI givestwo waysto control loudness, the note by note Velocity, and the channel specific Volume.
Typically, the Velocity is used for note dynamics, and the Volume is used for fade in and fade out. The
Velocity value is graphically displayed on the MIDI module as afour light blue bars, one for each
channel; Volume is displayed as the green bar to the right of each Velocity bar.

The MIDI protocol specifiesthat a Note On message with aVelocity of O is the same as a Note Off
message. In BankStep, when Velocity is set to 0, no Note messages will be sent.

Channel Control Inputs
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The larger, lower group of MIDI input buttons control various channel messages. When in Notes Mode,
there are 4 columns of input buttons, one for each channel; when in Drum Mode, there is only one
column of buttons, for the channel the MIDI module has been set to.

MIDI channel controls come in two flavors, general and specific. General MIDI messages are called
Control messages, or Channel Control ("CC") messages. They have two parts, the identifier, whichisan
assigned number (such as 10 for Pan, or 7 for Volume), followed by the control value. Specific MIDI
messages are messages that are specific to the function, such as Pitch Bend. Usually thisis a detail you
do not need to track in BankStep because the control messages are simply identified by name and
function, however you also have the ability to create custom MIDI Control messages, so it isagood idea
to know what control messages are reserved for specific functions.

The following descriptions will indicate when an input is ageneral control message, and which identifier
Isassigned to it and thus should not be used for other purposes, with (asfor Volume): CC#7.

Volume: CC#7. Overall volume of the channel, independent of the individual note Velocity. Volumeis
displayed graphically on the MIDI module with a green bar to the right of each blue Velocity bar. When
in Drum Mode, only one Volume bar is active, as the same Volume controls all 4 note channels.

V Lag: Volume Lag. Thisis not aMIDI message input, rather it controls the lag of the VVolume input.
When set to O, the default, Lag is disabled and changes in the Volume input are sent immediately; when
set to any positive value, changesin Volume are sent incrementally as specified by the Lag value. Lagis
useful for automatic fade in and fade out. Lag values are in milliseconds * 5 for each lag step, with larger
values having slower lag. This control is essentially identical to the Lag module, but specific to the

Volume input value.
Pan: CC#10. 0-63 pans left, 64 (default) is center, and 65-127 pans right.
Prog: Program Change. Selects the instrument to play. Many synths and virtually all sound cards use

General MIDI values to specify instruments. General MIDI values are available on the value input pop
up, as the drop down menu located under the OK button.

Bank: Bank Change. Some synths contain more than 128 instruments, the maximum you can reach with
the Program Change alone. For these, there is a Bank change, which sets one of several available sets of
instruments to be available to the Program Change. The exact number of banks is dependent of the
synthesizer, and some synthesizers do not respond to standard Bank change messages at all, although
most modern synths do. While Program Change is a specific MIDI message and does not use a CCH#,
Bank Change uses a combination of two CC#'s, 0 and 32.

PBend: Pitch Bend. Thisisthe MIDI message that is sent out when you move the Pitch Bend wheel on a
MIDI keyboard. Center, or no Bend (the default) is 64. Values below 64 bend pitch down, values above
64 bend pitch up. The exact amount of bend is set on your synthesizer. When using PB Tuning, the
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PBend input isignored.

ModWh: Modulation Wheel, CC#1. Usually adds tremolo to the sound, although this varies greatly with
the synth and with the instrument sel ected.

Porta: Portamento, CC#5 & CC#65. Synths that support portamento usually have a switch that enables it
plus a value that determines the amount. When the portamento val ue goes above 0, BankStep will
automatically set the enable switch on by sending CC#65 with avalue of 127 , followed by the
portamento value on CC#5. When the amount goes from non zero to 0, the enable switch is automatically
turned off again (CC#65 sent with avalue of 0).

Touch: Channel Aftertouch. After touch is generally used to determine how quickly akey isreleased,
but is supported differently on different synths, if at all. MIDI defines two types of after touch, Channel
and Key, with Channel Aftertouch having one value per channel, and Key Aftertouch having a separate
value for each key.

User Defined Control Channel Inputs: The 4 inputs with text input boxes labeled "CC" are available
for you to set your own custom MIDI Control messages. Type the CC# into the text box, and use the
Input button for the control value, just as with the preset CC buttons.

Key After Touch: The 4 inputs with text input boxes labeled "KA" may be used to send Key Aftertouch
messages. Use the text box to set the key number, and the input button for the value.

Alternate Tunings using MIDI Pitch Bend

The MIDI module has the ability to use MIDI Pitch Bend messages in conjunction with the normal Note
messages to achieve microtonal tuning. When you check Use PB Tuning, the module switches to
microtone tuning, and you will see adrop down list of the tunings that are available. If you are using
more than one MIDI module the PB Tuning setting will be the same for all modules. PB Tuning is
disabled for any MIDI modules using Drum Mode, however it works fine to mix your atonal drums with
microtone tuned instruments.

The PB Tuning mode works by separating the scale step and octave from the Note input, and then
trandating the scale step for the particular scale selected into MIDI Note and Pitch Bend messages.

A default tone table that contains the scale information is loaded automatically when BankStep first runs.
Click here to view adescriptive listing of the default tone table.

Y ou can create custom tone tables with the MIDI MicroTone program, which is available separately on
the Algorithmic Arts web site. This program gives you the ability to modify the tuning tables and to

create new ones, without having to deal with how the tuning data is formatted. However for those who
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want to know the details, here they are:

For each of the 128 tables: Steps 0-62 are the MIDI Key value for each of the up to 63
scale steps starting from 0; Step 63 is reserved and should not be changed; Steps 64-126
are the Pitch Bend value for each scale step (but 64 must be added to make the signed 128-
bit MIDI Pitch Bend value positive); and Step 127 is the number of the highest scale step
used (scale steps -1).

When PB Tuning has been selected the two Transp inputs are changed to Root and Octave inputs. Note,
Root, and Octav all work together to select the note to be played, and the octave to play it in.

Since MIDI Notes are set at 12 equal tone steps per octave, alittle extra care must be taken to place an
arbitrary micro tone scale in its pitch environment. Instead of simply adding any value to a Transpose
input, you set the Octave the scale isto start on separately from the Root input, which is the scale step of
the root. Y ou may also move to higher and lower octaves by simple transposition of the note by octaves
(scale steps * octave + note = note in new octave), but some scales - most notably the ones that span
greater than the acoustic octave, or 1200 cents - give unpredictable results. However by modulating
octaves with the Octave input, and root with the Root input, the scales work and you can change key
signaturesin real time.

To summarize: Note takes the scale step of the note you want to play. Y ou can transpose this by octaves
(x5o0rx 12 or x 19 or whatever the number of scale steps for the scale); Root takes an offset into the
scale. It should only be in the range of O to scale steps-1. And Octave takes the octave to play in. Thisis
in the MIDI octave range of 0-9. Setting Octaveto 5, for example, will always produce a pitch of
standard middle C if Note and Root are 0. The Octave module can be set to extract octave numbers from
MIDI note numbers.

The drop down menu listbox that appears when PB Tuning mode is selected selects which of the 128
possible tune tables to use. The number of scale stepsisindicated in thelist just before the scale name.

One important factor in successful use of PB Tuning isthat your synth's Pitch Bend Range must be
properly set up. Thisis done automatically by BankStep whenever it restarts (as when the toolbar Run
moduleis clicked, or when afileisfirst loads), but it is a good ideato check a synth when using PB
Tuning for the first time to seeif it responded properly to the range setup messages. Y ou can usually tell
by selecting a harmonic table such as Basic Just Intonation, and playing a scale on it. If in doubt you can
download SoftStep and run the included test patch file called TestTone.ssp.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Lag Module
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L ag causes the output to change slowly from one step to the next, with intermediate steps along the way.
It is useful for making gradual changesin MIDI parameters such as Pan. MIDI module Volume inputs
have this same Lag function built in.

The top, In, input takes the value to be lagged, the bottom input is the lag time in steps of 5 milliseconds.
Higher lag times change more slowly, and O is an instant change with the input going directly to the

output. Lag works equally well with a value change at the input, or a value change from a Snapshot
change.

I nputs:

In (Input Value): The value to be lagged. The output effectively "chases' this input, lagging by an
amount set by the Lag input

Lag (Lag Value): The amount of lag to apply.
Value Output:

Lag X: Result of the lag function applied to the In input.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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BankStep Semitone Modules

Sem (Semitone) Module

Produces the semitone component of a MIDI note value. Normally thisis the modulus or remainder
function of the input divided by 12, asin the example image, an input of 44 produces a semitone value of
8. That is, 44/ 12 gives aremainder of 8. When aMIDI moduleis set to use microtone scales, the divisor
Is changed from 12 to whatever the microtone scale steps are.

I nputs:
In (Input Values): The value to have its semitone extracted from.
Value Output:

Sem X: The semitone of the input value.

Oct (Octave) Module

Produces the octave component of the input value. Normally thisis an integer division by 12, with the
remainder discarded. When aMIDI module is set to use microtone scales, the divisor is changed from 12
to whatever the microtone scale steps are.

Special:

Blue Mode button: Click in for octave numbers 0-9, out for MIDI values. Octave numbers may be
connected to the Octave input of the MIDI module when it is set to microtone scales.

I nput:
In (Input Values): The valueto have its octave extracted from.
Value Output:

Oct X: The octave of the input value.
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Bio (Bio Sequencer) Module
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The Bio Sequencer module reads DNA or protein sequences prepared by the Bio Editor, whichis
available from Algorithmic Arts as a separate program. The bio segences are stored as a .bst file by the
Bio Editor. However BankStep includes a default bio sequence file preloaded with several example
DNA and protein sequences, so the Bio Editor is not necessary in order to use the Bio Sequencer.

Special Controls

The drop down menu at the top of the modul e selects the bio sequence to play. Y ou can select one of up
to 24 sequencesin the Bio Sequence table that has been processed by the Bio Editor. Thistableisa
system file that is automatically loaded when BankStep starts up, or when you load a BankStep file of the
same name in the same directory. You can also load a bio sequence file directly, from the Files menu.

Each entery on the drop down menu shows the slot number (0-23) of the sequence being addressed, the
number of proteins or codons in the sequence [in brackets], and the file name of the sequence at the time
it was encoded. If there is no sequence datain a particular sot, the item will display "<no data>" and the
sequencer will not step.

The red button on the top left of the module, if in, sets the Bio Sequncer to stop at the end of its
sequence; leaving the button out (the default), causes the sequencer to endlessly repeat.

The blue button just below, to the left of the Clock input, if in, causes the sequence to step to a new
amino acid every 3 clock ticks. Thisisthe default, and it is the more scientifically correct setting of 3
DNA steps for each amino acid step. When the button is out, there are 4 DNA steps for each amino acid
step, with the 4th tick repeating the 3rd DNA codon base. While less scientifically accurate, this setting
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Is often more musically useful.

The amino acids of the bio sequence are displayed in the lar ge gray text area, with the current step
highlighted; the DNA codon bases are displayed in the readout just to the top right of the text area, asthe
3-letter code, and the current codon step is displayed just above that as both the letter code (A, C, T, G),
and the number (0-3) associated with it. The numerical values for the DNA codon bases are: G=0, C=1,
T=2, and A=3.

Technically, if the original data was encoded from a protein sequence instesd of from a DNA sequence,
the backtranslated DNA sequence will not be entirely accurate, although the musical pattern will still
hold, somewhat simplified. Read this for a detailed explanation.

The readout for the sequence step addressis to the upper left of the gray text area, just above the
column of readout LEDs. The LEDs show the start and end of the sequence, plusthe 6 available
structure flags, that you may optionally insert during the editing process with the Bio Editor. Seethe
Bio Editor documentation (available online at the Algorithmic Arts web site) for information about

setting and using structure flags.

The amino acid number (0-20) readout is at the upper right of the module, with the label "AA#." Vaues
assigned to the amino acids (in water solubility order), are:

I = O = ILE Isoleucine (nonpolar)
F = 1 = PHE Phenylal ani ne (nonpol ar)
V = 2 = VAL Valine (nonpol ar)
L = 3 = LEU Leucine (nonpol ar)
W = 4 = TRP Tryptophan (nonpol ar)
A = 5 = ALA Alanine (nonpol ar)
G = 6 = GY dycine (nonpol ar)
M = 7 = NET Methionine (nonpolar)
C = 8 = CYS C(Cysteine (pol ar)

Y = 9 = TYR Tyrosine (pol ar)

P = 10 = PRO Proline (nonpol ar)
T = 11 = THR Threonine (polar)

S = 12 = SER Serine (pol ar)

H = 13 = HS Histidine (basic)

N = 14 = ASN Asparagi ne (polar)

Q = 15 = GN dutamne (polar)

D = 16 = ASP Aspartate (acidic)

E = 17 = GU dutamate (acidic)

K = 18 = LYS Lysine (basi c)

R = 19 = ARG Arginine (basi c)

? = 20 = ZOI End Marker or invalid
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Just below the AA# readout is the readout for the sorted AA numbers. Amino acid sorting remaps the
amino acid numbers so that the most frequently occurring value is given the first table position, the
second most frequently occurring value the second position, and so on - so it works musically with a
pitch table that is weighted for more harmonic intervals to be at the start of the table. This harmonic
sorting of pitchesis easily done using the harmonic sort option in the sequencer fill utilities. Using the
sorted amino acid output gives each protein sequence a different amino acid mapping, which isless
useful for scientific work but often can be more musical.

I nputs

Clock (Clk - Value, Yellow L ED) sets the rate the sequencer steps to the next DNA codon base.
Depending on the setting of the blue button to the left of the clock input, a new amino acid is sequenced
upon every 3rd (button out) or 4th (button in) clock tick. When the sequence reaches its end, it rolls over
to the start again. Or, if the red button above the Clk label has been clicked in, it will stop at the end of
the sequence.

Reset: (Rst - Logical, Orange LED): Resets to the start of the sequence and holds it there as long as the
input is held On.

Hold: (HId - Logical, Red LED): Holds at the current step aslong as the input is held On.

Antisense: (Anti - Logical, Blue LED): An On value at this input changes the stepping direction. The
blue LED will highlight when the direction is reverse, which steps the sequence backward, reversing the
codon and giving its antisense. Thisis similar to reverse playback on other sequencers, except the DNA
codon is spelled reciprocally (A and T are switched, as are G and C), which in turn resultsin a different
amino acid being trand ated.

Value Outputs

Bio X Adr: The sequence address of the current amino acid. Note that there are 3 or 4 (depending on
blue CIk button setting) clock ticks for each amino step in the sequence.

Bio X AA#: The current Amino Acid Number, 0-20.
Bio X AAs:. The current Sorted Amino Acid number, 0-20.
Bio X DNA: The current DNA number, 0-3.

Bio X E4: The 4 element ordering of the current AA (maps to 0-3, ?=4):
0 = IFVLWAGMP: nonpolar
1=HKR: basic
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2=CYTSNQ: polar
3 =DE: acidic

Bio X E8: The 8 element ordering of the current AA grouped by chemical and substitution similarities
(maps 0-7, ?=8):

0 =ILVMF: large nonpolar (ILV aiphatic)

1 = C: nonpolar disulfide-forming

2 = GP: small moderately nonpolar

3 = AST: small moderately nonpolar

4 = YW: large aromatic moderately polar

5=NQ: small polar

6 = DE: negatively charged

7 = HKR: positively charged
Bio X MVo: Molecular volume order, lowest to highest, for the current AA.
Bio X MWo: Molecular weight order, lowest to highest, for the current AA.
Bio X sMV: Relative Mol Volume - normalized (0-127), for the current AA.
Bio X sMW: Relative Mol Weight, normalized (0-127) for the current AA.
L ogical Outputs
Bio X S: Start Flag. True for the duration of the AA, at the start of the sequence.
Bio X E: End Flag. Truefor the duration of the AA, at the end of the sequence.

BioX <> () []{} |'! @# $%: Structure Flags. True from the start flag marker to the end flag marker, as
set by the Bio Editor.

Bio X aC: Amino Acid clock tick.

Bio X dC: DNA clock tick. Thiswill be 3 to 4 times the rate of the AA clock tick, depending on the
setting of the blue Clk button.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.

file:///C|/vbp/BankStep/Help/alldocs/bioseq.htm (4 of 4) [9/28/2002 8:56:54 PM]



Amino Acid and Codon Table

20 Amino acids, their single-letter data-base codes
(SLO), and their correspondi ng DNA codons

Am no Acid SLC DNA codons
| sol euci ne I ATT, ATC, ATA
Leuci ne L |CTT, CTC, CTA, CIG TTA, TTG
Val i ne vV |GIT, GIC, GIA GIG
Phenyl al ani ne F|[TTT, TTC
Met hi oni ne M ATG
Cyst ei ne C |[TGI, TGC
Al ani ne A |GCT, GCC, GCA GCG
G yci ne G |GGI, GCC, G, GG
Proline P |CCT, CCC, CCA, CCG
Thr eoni ne T |ACT, ACC, ACA ACG
Serine S |[TCT, TCC, TCA, TCG AGI, AGC
Tyrosi ne Y |TAT, TAC
Trypt ophan W | TGG
d ut am ne Q |CAA CAG
Aspar agi ne N |AAT, AAC
Hi sti di ne H |CAT, CAC
Gutamc acid E |GAA GAG
Aspartic acid D |GAT, GAC
Lysi ne K |AAA AAG
Ar gi ni ne R |CGI, CGC, CGA CGCG AGA, AGG
St op codons Stop |TAA TAG TGA

In this table, the twenty am no acids found in proteins are |listed, along
with the single-letter code used to represent these amno acids in protein
dat a bases. The DNA codons representing each amno acid are also |isted.
Al'l 64 possible 3-letter conbinations of the DNA coding units T, C, A and
G are used either to encode one of these am no acids or as one of the
three stop codons that signals the end of a sequence. Wile DNA can be
decoded unanbi guously, it is not possible to predict a DNA sequence from
its protein sequence. Because nost am no acids have multiple codons, a
nunber of possi bl e DNA sequences m ght represent the sane protein
sequence.
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BankStep Module Layout

The Module Layout utility is used to select and position the modules for custom layouts. Y ou can select any
number of any of the available BankStep modules, and place them as you wish. Y ou can save layoutsto be
reused (recommended) or you can create new layouts for each composition.

#: Layout by: Algorithmic Arts : ? |

|'IEI24:-:?EE ﬂ Help | MHew | Eurrent| Load | Save | Copy | Swap | Cancel | ] |
Llk: Clock Banks 1| *|[[16 3Rows |Gates:j_*||ﬁ Sel:i‘lT #k.nb: i‘j_‘“#:-:'l[l Shu:urt| Delete Last |I

Gat Gates

Bio: BioSeq Clk-2  |Bnkis-A
Crat: Data
Brik: Bank Rana-A
Cht: Count
Fow: Row
Mot NOT
Or: OR
And; AMD
:;:_‘ulré:f. élairgeg fkaute |
LSw: LSwitch
Harn: Rand
Sam: Sample
Meg: Megate
Add; &dd
Sclh Scale
Sem: SemiTn
Oct: Octave
Swic: Switch
Sel Select BO0RENN
Dly: Delay
Lag: Lag
Tzt Test
kid: k101
Btr: Button
K.nb: K.noh
Wk %k noh 10244768
Lrk: Link

Bip-f |EnkiZE [id-a.

E40:420

Modules are represented to scale as squares with the module label in the upper left. Modules that have a variable
size, such as Banks, will aso show their size.

Creating Modules

Thelist of al available modulesis on the left. Create modules by clicking the module namein the list and
dragging it to the layout area. The first module created will be placed in the upper left corner. Once created,
modules can be positioned by clicking on them and dragging them to the new position.

Modules can be positioned against each other by dragging them onto other existing modules. Dropping onto the
left side of a module aligns the module with the bottom left of the target module, dropping on the right half of
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the target aligns the module with the top right of the target. The same method can be used when first creating a
module, by placing the drag cursor of the module to be created on to the left (to align with bottom left) or right
(to align with top right) side of an existing module.

Y ou can also place modules anywhere in the grid workspace. Modules wil snap to the grid or to the half grid.
Deleting Modules

Delete modules by dragging them into the lower right corner of the layout area. Release the mouse button when
the lower left and upper right corners are out of view. Y ou can also use the Delete L ast button to remove the last
module created.

Screen Size

The pull down menu in the upper left sets the screen size. The actual screen size will be determined by the
module layout: BankStep will sizeitself to fit the modules. Setting the layout screen size only setsthe
workspace size and gives some indication of the screen size the module layout will occupy.

M odules

All modules available to BankStep are listed in the selection box along the left of the workspace. Modules are
listed in a particular order, which is the order the modules will be calculated when BankStep runs. In general,
timing and control modules are calculated first, and MIDI output calculated last. This order will work properly
in nearly all cases. In the rare case where atiming glitch arises because of execution order, you can refer to the
module list to determine where the problem originates. While the calculation order cannot be changed, you will
be able to affect it by the module connections you make.

Module Size

Some modules have variable sizes. These are Bank, Row, Gates, and Select ("Sel"). Sizes must be set before the
module is created. Set the size for these modules with the up/down buttons along the top of the workspace. Row
modules share the same size setting as Bank modules. Bank modules also may be set to have 3 or 4 rows with
the button following the size setting. Click the button in for 4 rows, out for 3 rows.

Short Modules

Other modules are available in "Short" sizes. These are Switch, L Switch, Test, Rand, Scale, Add, and OR. Click

the "Short" button in for the short versions of these modules, leave it out (the default) for the normal size.
Shortened modules have the last input hidden. For example the Add module normally has 3 inputs:
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...but when the "Short" button is selected, it has only 2 inputs:

Enk E1

+ I Meg A,

...nhowever the third input will still be accessible. When the moduleisin its short mode, the label or LED at the
bottom left of the module (for Add, it's the bottom "+" label) becomes active, and clicking it pops up the input
dialog for the missing input button. Y ou can immediately see that the label is active because the mouse cursor
changes from the normal arrow to an arrow with a question mark.

Finaly, there is one other module that can have different sizes. Thisis the expanded knob, or XKnob, which
allows multiple knobs to be grouped together into a single module:

‘E*

XKnob 2x4:

The number of knobs is selectable for both rows and columns, up to atotal of 48 knobs. If either the rows or
columns counter is set to exceed 48, the other value will automatically decrease.

Command Buttons

New - Clears the workspace of any existing modules.

Current - Loads the modules from the currently active layout.

L oad - Loads modules from alayout (".lay") file.

Save - Saves modules to alayout files.

Copy - Copieslayout to a clipboard file.

Swap - Swaps the current layout with the clipboard file.

Cancel - Exits Layout utility without changing the current BankStep layout. Same as the upper right " X" button.
OK - Exits Layout utility and updates the current BankStep layout.

Delete Last - Deletes modules, last first. To delete amodule at random, drag it to the lower right of the
workspace area. Modules will be deleted if the lower left corner and upper right corner are moved offscreen.
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Sw (Switch) Module

];

O [0) I
IFF (0] IFF (0]

Switches output between one of two Vaue inputs. Available in Short version, with the 3rd input hidden.

Blue Button: Changes mode between Gate switching (button out) and Trigger switching (button in).

I nputs:

Green LED (Logical Input): Selector switch, selects between the two value inputs. In Gate mode, the
first value input is selected when Off, the second when On. In Trigger mode, input selection is changed
on each new trigger. If Trigger mode, the start trigger (T Start, generated on startup, file load and when
Run/Start is clicked to Run) selects the first value input. The Green LED indicates the switch status: Off
for the first value input, On for the second.

Red LED (Value Inputs): These inputs are routed to the output unchanged. The active input is indicated
by the highlighted red LED.

In the Short version, the 3rd input is hidden, but it can be reached by clicking on the red LED to the left
of the 2nd input. The mouse cursor will change from an arrow to an arrow with a question mark to
indicate the availability of the hidden input.

Value Output:

Swc X: The unchanged value of the selected input.

LSw (Logical Switch Module)

Switches output between one of two Logical inputs. Available in Short version, with the 3rd input
hidden.
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Blue Button: Changes mode between Gate switching (button out) and Trigger switching (button in).

I nputs:

Green LED (Logical Input): Selector switch, selects between the two value inputs. In Gate mode, the
first value input is selected when Off, the second when On. In Trigger mode, input selection is changed
on each new trigger. If Trigger mode, the start trigger (T Start, generated on startup, file load and when
Run/Start is clicked to Run) selects the first value input. The Green LED indicates the switch status: Off
for the first switched input, On for the second.

Red LED (Logical Inputs): These inputs are routed to the output unchanged. The active input is
indicated by the highlighted red LED.

In the Short version, the 3rd input is hidden, but it can be reached by clicking on thered LED to the left
of the 2nd input. The mouse cursor will change from an arrow to an arrow with a question mark to
indicate the availability of the hidden input.

Logical Output:

L Sw X: The unchanged value of the selected input.

Sel (Select) Module

CIFF [0
CIFF (0]

CIFF (0]
CIFF [0

Selects one value input to be sent to the value output.

I nputs: This module has one selector value input plus a variable number of switched value inputs, from
2 to 12, set when the moduleis created during the Layout process.

Sel (Select Value): Selects among the switch value inputs. A value of 0 selects the first switch input, 1
selects the 2nd, etc., up to the number of switch inputs showing, then it wraps around. For example, in
the 3 input module pictured, the first input would be selected by avalue of O, 3, 6, etc. The selected input
isindicated by the highlighted red LED.

Red LED (Value Inputs): These inputs are routed to the output unchanged. The active input is indicated
by the highlighted red LED.
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Value Output:

Sel X: The unchanged value of the selected input.
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Tst (Test) Module

Tzt A

| are(0] MTst B
1

=1 CIff | 1] |

=
H,

B

I—
iITE:

Compares the A input with the B input and produces 3 logical outputs based on the test of: A equal to B,
A greater than or equal to B, and A greater than B. Available in Short version, with the 3rd input hidden.

Testsare aways A relative to B. Thus A greater than B isthe same as B less than or equal to A; A
greater than or equal to B isthe same as B lessthan A.

A special mode is available by setting either the A or B input (but not both) to -9999. In this case the
other input will compare its current input with its previous input. Thisis most useful for detecting when a
value changes. Also useful for converting a changing value into a clock pulse.

I nputs:
A (Value): Input to test against B input. Set to -9999 to compare B input with previous B input.
B (Value): Input to test against A input. Set to -9999 to compare A input with previous A input.

Red LED (Logical Input): Thisisthelogical value sent to the output when the result is True; when the
test result is False, logical False is always sent. The default for this Input is True, so that atest result of
True returns the expected output of True, and False returns False. However it can also be used asa
logical switch+test, so that atest result of True returns whatever is connected to the input, which could be
an on/off clock. Used thisway, aclock at the logical input would tick when the test result is True, and it
would be shut off when the test result is False.

In the Short version, the 3rd input is hidden, but it can be reached by clicking on the label to the left of

the 2nd input. The mouse cursor will change from an arrow to an arrow with a question mark to indicate
the availability of the hidden input.

Logical Outputs:

Tst X> Trueif A isgreater than B. 1st (orange) top output LED will highlight.

Tst X>=Trueif A isgreater than or equal to B. Both top output LEDs will highlight.
Tst X=Trueif A equa B. 2nd (yellow) top output LED will highlight.

Tst X<> Trueif A isnot equal to B. 2nd (yellow) top output LED off.

Tst X <Trueif A islessthan B. Top output LEDs both off.
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Ran (Random) Module

+| O

Generates Random value outputs and random logical clock pulse outputs.
I nputs:

Yellow LED (Logical): Clock pulses at this input generate a new set of random value outputs and
random clock pulse outputs. All values are generated at the start of the input pulse (leading edge of On
pulse).

Rn (Range Value): Random numbers will be generated between 0 and this value.
+ (Offset Value): Added to the generated random number.
Value Outputs:

Ran X1, Ran X2, Ran X3: The random values, each using the same Range and Offset, but eachisa
different random number. Additionally, Ran X2 will always be less than or equal to Ran X3, and
therefore statistically, Ran X1 will more often but not always be greater than Ran X2, and less than Ran
X3.

Logical Outputs:

Ran c/2: clock pulse with the probability of being On at 1:2 (50%) for each input clock pulse.
Ran c/4: clock pulse of probability 1:4 (25%).
Ran c/8: clock pulse of probability of 1:8 (12.5%).

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Scl (Scale) Module

CIFF (0]

100

+| O = [ 10 ,

Scales the In input by a percentage set by the % input, adding an offset set by the + input. Availablein
Short version, with the 3rd input hidden.

I nputs:
In (Input Value): The value to be scaled. This may be any value, -9999 to 9999.

% (Scale Value): The amount in percent to scale the output. Values greater than 100% are allowed. For
example avalue of 200 effectively multiplies the input value by 2.

+ (Offset Value): Added to the scale operation. Negative values allowed.

In the Short version, the 3rd input is hidden, but it can be reached by clicking on the label to the left of
the 2nd input. The mouse cursor will change from an arrow to an arrow with a question mark to indicate
the availability of the hidden input.

Value Output:

Scl X: Result of the scale + offset.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Add Module

Produces sum of the three inputs. Available in Short version, with the 3rd input hidden.

I nputs:

+ (Add Values): All three inputs are identical, and are added to produce the sum output.

In the Short version, the 3rd input is hidden, but it can be reached by clicking on the label to the left of
the 2nd input. The mouse cursor will change from an arrow to an arrow with a question mark to indicate
the availability of the hidden inpui.

Value Output:

Add X: Sum of the three inputs.

Neg (Negate) Module

Produces negate (minus) of input at the Value output; Logical output is True when input is 0.
I nput:

In (Input Value): Any value.

Value Output:

Neg X: Same as input, with sign changed.

Logical Output:

Neg X: True (On) when input is 0, False (Off) when input is non zero.

file:/lIC|/Ivbp/BankStep/Help/alldocs/math.htm (1 of 2) [9/28/2002 8:56:56 PM]



BankStep Math Modules

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.

file:/lIC|/vbp/BankStep/Help/alldocs/math.htm (2 of 2) [9/28/2002 8:56:56 PM]



BankStep Boolean Modules

OR Module

Produces the logical OR of the three inputs: If any of the inputsis True, the output will be True. Only if
al three inputs are False will the output be False. Available in Short version, with the 3rd input hidden.

I nputs:

Green LEDs (Logical): All threeinputs are identical. The green LEDs will highlight when the input is
True (On).

In the Short version, the 3rd input is hidden, but it can be reached by clicking on the green LED to the
left of the 2nd input. The mouse cursor will change from an arrow to an arrow with a question mark to
indicate the availability of the hidden input.

L ogical Output:

OR X: Thelogical OR of all three inputs.

AND Module

Produces the logical AND of the two inputs: If any of theinputsis False, the output will be False. Only if
both inputs are True will the output be True.

Inputs:

Green LEDs (Logical): Both inputs are identical. The green LEDs will highlight when the input is True
(On).

Logical Output:
AND X: Thelogical AND of the two inputs.
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Not Module

Mot A

Produces the logical NOT of the input: On input produces Off output; Off input produces On output.

I nputs:

Green LED (Logical): Input to be logically reversed at the output.
Logical Output:

NOT X: Thelogical NOT of the input.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.
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Appendix

Technical Support

Technical support is available by email to: support@algoart.com. We try to answer all support questions

promptly - usually within hours - but please help us help you by first reading the online manual. The
Main Menu, Toolbar, and Options sections are especially helpful for trouble shooting. If you do email,

please include the following information:

1. Describe the computer you are using, including operating system, amount of memory, CPU speed,
graphics settings?

2. What other audio and MIDI softwareisinstalled in your computer?

3. Asmuch information as possible relating to your question(s). The more information you provide
the faster we can help you. Fedl freeto attach illustrative .bsp filesif you think that will help.

Please note that while we try to answer all tech support questions as quickly as possible, those that are
already covered in the online manual do not receive the same high priority, and often will be answered
simply by a manual reference.

Update Notification

While we do not send out unsolicited email (spam), we do have amailing list you may easily subscribe
and unsubscribe to. Even then, we only send out email when we have something new to pass on to you,
such as notice of anew version. To subscribe or unsubscribe to our mailing lists, visit the Algorithmic
Arts Support Page.

BankStep File Compatibility

BankStep Player can read and play any file created with BankStep 2.0, however BankStep 2.0 and Player
can not read BankStep 1.0 files, nor can BankStep 1.0 read files created with BankStep 2.0.

Name Stamping Your Compositions

All compositions created by registered BankStep users will have their name stamped into the .bsp file,
which is displayed on the BankStep title bar when the .bsp file isloaded. Files created by one registered
user but modified by another will have both names listed, with the original creator listed first.

Maximum Number of Modules
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It isunlikely you will run out of modules when creating your layouts. The maximum number of any one
kind of module you can create is 99. Modules are named with the module names plus a letter (A, B, C,
etc.) to identify the specific module. If you create more than 26 of a particular module (unlikely, but
allowed), letter designations are taken from the ASCI | character set.

CPU Loading Issues

There are two related but separate MIDI timing issues in BankStep you may run in to. One is the CPU
load, and the other is MIDI latency, discussed below.

For the most part, processing MIDI isfar less CPU intensive than processing audio streams. And typical
BankStep setups can coexist very well with software synthesizers and samplers on the same computer,
running at the same time. A typical BankStep patch will run at under 10% of CPU load, often under 1%.
However very large layouts running on very slow computers can create a CPU load high enough to cause
problems with co resident soft synths. If your CPU speed is 500 MHz or better, thisisunlikely to bea
problem even with the largest of BankStep layouts.

MIDI Latency in BankStep

BankStep uses zero latency, which means that when anote is created it isinstantly sent out to MIDI with
no timing lag (latency) other than the overhead of the MIDI driver itself. This may cause timing
problems for some users so BankStep also has a Latency setting that allows you to adjust Latency for
more stable buffered timing. Zero latency is the default, and this setting is recommended for computers
faster than about 450 MHz. See the Options page for details.

Known Bugs

None known at thistime. But we want to know if you run into one (see below).

We want your feedback

Customer feedback - whether favorable, unfavorable, or just suggestions and wish list items - is essential
to the process of making software that works well. We really do want to hear from you. Please email
your comments, suggestions, and any other wish list items to: support@algoart.com.

BankStep is Copyright © 2001-2002 by John Dunn and Algorithmic Arts. All Rights Reserved.

file:///C|/vbp/BankStep/Help/alldocs/appendix.htm (2 of 2) [9/28/2002 8:56:56 PM]


mailto:support@algoart.com

BankStep Credits

BankStep Example Patches

The BankStep patches in the Example directory contain many different BankStep configurations to get
you started, and to give you a sampling of what you can do with BankStep.

A few patches are more or less blank, created as examples for you to build your own patches upon. These
will not have an author listed. Of the user created patches, with the author's name in thetitle bar, you can
play many as complete compositions, by clicking on the tool bar Compose button:

=

Most patches have multiple Snapshots that you can select from the drop down toolbar Snapshot menu,
then press Run/Stop to play just the Snapshot:

i@ | 12| <4[000 Unnamed | g

Virtually all of the patches have some description of them by their authors. To see the author's notes,
click on the tool bar Notepad button:

Our thanks to the BankStep users who created the example patches, listed below with the compositions
they donated:

. Warren Burt

o 3rdRowCtrlOf Timing
OldMoog
Polyrhythms
SaturdayArvo
SeridistSpecial

O O O O

. Mary Anne Clark
n EstrRec2

. Kelly Dunn
o Nusery

« Gary Knudson
o Counterpoint-Piano
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. John Loffink
o drum machine
o drum machine ultra

. Antonio Piga
o BetaStep2
o BioStep
o DataBass
o EthnicAlgoRhythm
o GeneticRagto SJ
o HardStep
o Quickly-SlowStep
o TonaStep
o Unusual Snapshot
o What is cooking
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Dat (Data Sequencer) Module

Clk A M

TSrart
CIFf
CIFf

Seguences arbitary-length data files. Y ou can load any file into the Data Sequencer, however it treats all
files as binary byte sequences. If you want to sequence data from text based numerical file data, such as
data base files or spread sheet files, you can use the DataBin program, available separately from
Algorithmic Arts, to convert the datafile to a binary byte file that the Data Sequencer can handle.
Specidl:

Gray File Load Button: Click button to load afile into the Data Sequencer. Y ou can load any file at all
into the sequencer, but you should avoid loading files that are greatly larger than you need because once

the file isloaded, the data stays with the patch: you only need to load the data file once, and the data
becomes part of the BankStep patch file.

Blue Data Limit Button: In to limit datato the MIDI range of 0-127, by stripping off the high bit. This
bit is still available as aflag at the /b8 logical output.

Red Run/Stop Button: Click in to cause the system Run/Stop button to go to Stop when the Data
Sequencer reaches the end of its sequence.

Sequence End Readout: The box on the left with gray text shows the end of the sequence, how many
bytes are in the sequence.

Sequence Address Readout: The box on the right with blue text shows the current sequence address.
Logical Inputs:

Step: (Yellow LED): Clock pulses at this input step the Data Sequencer to the next stage. The sequencer
steps - and thus generates new values - at the start, or leading edge, of the input pulse.

Reset: (Orange LED): Resetsto the start of the sequence and holds it there as long as the input is held
On.

Hold: (Red LED): Holds at the current step aslong as the input is held On.
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Reverse: (Blue LED): Reverses the stepping direction as long as the input is held On. When direction is
reverse, the blue LED will highlight.

Value Outputs:

Dat X Adr: Address of the current sequence step. The readout for this value is the box with blue text,
just under the output readout.

Dat X Out: Output value of the data byte at the current address. The value range if 0-255 normally, O-
127 if the blue data limit button is depressed.

Dat X /32: Output value divided by 32. The purpose of this output is to split the output into 4 ranges (for
a0-127 output), so you can use 4 different Bank or Row sequencer tables to translate the data into notes.
See the example "DataBin" patches for examples of how thisis used,

Dat X /16: Output value divided by 16, gives 8 ranges for a 0-127 outpui.
Logical Outputs:
Dat X End: True at the end of the sequence.

Dat X /b8: High byte of the currently addressed sequence data.
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Cnt (Count) Module

];

Hi[ 127 |

La[ o[

Produces a count value output of input pulses of range between Hi and Lo inputs; counts backwardsif Lo
input is greater than Hi input. Secondary function is as a one-shot that produces a logical output that goes
On after adelay in ticks set by Lo, and then remains On for number of ticks set in the Hi input. Thus, this
module has two different functions, depending on whether the Vaue output or the Logical input is used.

I nputs:

Yellow LED (Clock Logical): Clock pulses at this input increment the count value and start a new Off
(Lo), On (Hi) count sequence for the logical one-shot output.

Hi (High Limit Value): Setsthe high limit for the counter. When the count reaches this value, it rolls
around to the Low value and continues counting. If Hi isless than Lo, the module counts down instead of
up. For use as a one-shot, the Hi input sets the number of ticks the logical output will be held On.

Lo (Low Limit Value): Setsthe low limit for the counter. Thisis the start value for the count. When Lo
Is greater than Hi, the count is reversed, however the Lo input still specifies the starting point for the
count after it reaches the Hi limit. For use as a one-shot, L o sets the number of ticks the logical output is
held Off before going On for the number of ticks set by Hi.

Value Output:

Cnt X: The count value, as seen in the value output label. Counter is reset to 0 when Start/Stop tool bar
button is clicked in (Start).

Logical Outputs:

Cnt X: The one-shot pulse that starts upon receiving a clock pulse at the Clock input, after Lo delay
ticks, and On for duration Hi ticks.
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BankStep Arpeggio Module

Arp (Arpeggio) Module

Produces a series of 4 timed pulses upon receipt of an input pulse.

I nputs:

Yellow LED (Logical): A clock pulses at thisinput generates a new set of output pul ses.

T1, T2 T3 (TimeValues): Setsthe delay timein ticks for the T1-T3 outputs. TO delay is aways 0.
PW (Pulse Width Value): Setsthe On timein ticks for each of the output pul ses.

Logical Outputs:

Arp X TO: A pulseis produced at this output, with no delay, when the module receives a pulse at the
clock input. It is the same as the input pulse, except the pulse duration is set to PW ticks.

Arp X T1-T3: Clock pulses produced after their respective delay times, as set by the T1-T3 inputs.
Duration On isthe same for all outputs, as set by the PW input. Y ellow output LEDS flash to indicate the
output status.

Arp X TA: A seriesof all 4 pulses, thelogical OR of TO-T3.
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BankStep Flip Module

Flp (Flip) Module

Emulates aclassic logic circuit known as a " Set/Reset Flip-Flop." Thisis essentially a 1-bit memory
circuit, and it is one of the core building blocks of digital computers. In the context of BankStep, it islike
awall light switch: once it isflipped, it stays there until it is flipped again.

Special:

Blue Feedback Button: Causes the Reset input to be internally connected, so that subsequent pulses at
the Set input cause the output to alternate between On and Off.

Red Run/Stop Button: Click in to cause the Flip module to control the state of the system Run/Stop
button. That is, when clicked in, a pulse at the Set input will set Run/Stop to Run, and a pulse at the Reset
input will set Run/Stop to Stop.

I nputs:

Yellow LED (Set Logical): A pulse at this input causes the output to go On and stay On until the Reset
input gets a new pulse, at which time the output will go Off and stay there until the Set input gets another
pulse, etc.

Orange LED (Reset Logical): A pulse at thisinput causes the output to go Off and stay Off until the Set
input gets a new pulse, at which time the output will go On and stay there until the Reset input gets
another pulse, etc. Thisinput isignored when the blue Feedback button is clicked in.

Logical Output:
Flp X: Results of the Flip-Flop operation.
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BankStep Sample Module

Sam (Sample) Module

n[ o)

Emulates an analog Sample & Hold. A clock pulse reads the value at the In input, and holds it as the
module output until another clock pulseisreceived.

I nput:

Yellow LED (Logical): Clock pulses at thisinput reads the Value at the In input and holdsit as the
outpuit.

In (Input Value): Value to be sampled.
Value Output:

Sam X: Thelast In value sampled.
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BankStep Delay Module

Dly (Delay) Module

o I

Ti[ o o)

T2 o)
T2 o)
wT[ o)

A 3-tap delay line. Each of the 3 outputs reflect the input delayed by the number of ticks set at the T
inputs.

I nputs:

In (Input Value): The value to be delayed. Sent to the outputs unchanged, but delayed by the number of
ticks set at the T inputs.

T1, T2, T3 (TimeValue): Thetimeinticksto delay the respective T outputs by. Vaues of 0 (no delay)
to 9999 are allowed.

XT (Expand Value): Multiplier for the T inputs. For example with an XT input of 10 and a T1 input of
77, the actual delay time for T1 would be 770 ticks.

Value Output:

Dly X T1-T3: Copy of the input delayed by the ticks set in the respective T inputs.
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BankStep Knob Module

Knb (Knob) Module
(o)

Simple Value knob. Range is 0-127. Use click and up/down drag to make large changes; click and drag

left/right for small changes.
Value Output:

Knb X: The knob value.

Y ou may set the Help Tip message that pops up whenever the mouse cursor isover a Knob, aswell as an
offset to the value and a multiplier for it, with the Knob Setup dialog, which can be invoked by right

clicking on the Knob L etter |abel.

Setup for Knob-A

F.nob Help Tip Messagel
Tool Tip:
PMult | O
st | O

OF.

A non zxero Mult input causes that value to be multiplied by the Knob value, so for example a Mult
setting of 2 givesthe Knob Value arange of 0 - 254 in increments of 2.

A valuein the Ofst input adds an offset to the Knob value. Y ou can add negative as well as positive

offsets.

XK (Expanded Knob) Module

o Yl o Bl o)
_.-' = _.-'
: I-I :
0 ek 0 el 0 )
= _.-' _.-'

i 0]
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BankStep Knob Module

An array of Value Knobs. Up to 48 Knobs may be defined in asingle XK module, in any combination of
Rows x Columns, defined in the Layout dialog. Knobs will be given successive letters starting with "A"

so, for example, the 3rd knob will appear in the Vaue Input dialog as " XK-C."

Each knob's range is 0-127. Use click and up/down drag to make large changes; click and drag left/right
for small changes.

Asfor the Knob module, above, you can set offsets and multipliers for each knob with the XKnob Setup
dialog, which can be invoked by right clicking on the knob letter 1abel. Y ou also have the option of
setting an entire row or column to the same setup values, and to copy or paste the knob settings, to allow
you to duplicate the settings into another XKnob module.

Setup for XKnob-B.A =
F.nob Help Tip Meszzage

Toal Tip:

Rl | (] S et S et Capy Paste 0k |
OFst | [ R oy Column | All Al

Btn (Button) Module
aan

Thisisaset of two single-click strobe buttons, and three on/off gate buttons. Each button's output is
available as a separate logical output:

Btn X T1, Btn X T2: Trigger outputs that go True for one module calculation (MIDI clock) cycle, then
return to False. Use these to manually trigger events that might otherwise require a clock or strobe pulse.

Btn X G1, Btn X G2, Btn X G3: Gate outputs that are True when the button is depressed, and False
when it is up.
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BankStep Link Module

Lnk (Link) Module

CIFF (0]

Ch I CIFF [0

Link isused to link to other programs or synths. It can be used asa MIDI Input connection or it can be
used for fast and accurate direct linkage to other BankStep or SoftStep programs running on the same
computer. When used as a Direct Link the module acts as both input from other Direct Links, and as
output to other Direct Links. When used as MIDI Input the module isinput only (MIDI output is done by
the MIDI module).

M ode Button: The small blue button on the top selects the link mode. Click to change mode. The modes
are Direct Link, MIDI Control In, MIDI Key Aftertouch In. The current mode is indicated by the button
label of the first value input button: In = Direct Link, CC = Control In, KA = Key Aftertouch In.
Additionally, the button tool tips will change for each mode.

Inputsfor Direct Link Mode:

In (Input Value): The value to be sent to other programs. Only MIDI values 0-127 are allowed. Vaues
less than O are set to O, values greater than 127 are set to 127. Vaues are sent automatically whenever
they are changed, so a changing value can be used as the value itself and it can also be used to accurately
synchronize other instances of BankStep or SoftStep.

Ch (Link Channel Value): Selects the Link Channel, 0-127, which determines which of the 128
available channels the link value will be sent to, or received from.

Inputsfor MIDI CC and KA Input Mode:

CC/KA (Control or Key Value): The MIDI Control Channel if Control mode or the MIDI Key number
if Key Aftertouch.. Only MIDI values 0-127 are allowed. Values less than O are set to O, values greater
than 127 are set to 127.

Ch (MIDI Channel & Page Value): Setsthe MIDI Channel and Page to receive the input from. MIDI
Channels here are numbered 0-15, not 1-16 asthey arein the MIDI module buttons. Page is also
numbered from O, 0-3 instead of 1-4. Page and Channel are combined into one value by multiplying Page
by 16. Thisgivesalegal range of 0-63, with 0-15 for Page 0, 16-31 for Page 1, 32-47 for Page 2, and 48-
63 for Pages.

Value Output:
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BankStep Link Module

Lnk X: The output of the Link module, as seen in the blue output box, shows any values that have been
sent to the selected Link Channel by Link modulesin other instances of BankStep or SoftStep, or by
MIDI Control or Key Aftertouch messages on the Channel/Page selected - depending on Link mode
selected..

Logical Output:

Lnk X: Thisisthe Vaue output converted to aLogical. Values of 0 are Off, any non zero valueis On.
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