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CHAPTER 1

About This Guide

In this guide you'll find individual descriptions for all the components supplied with FlowStone. It is
intended as reference material to accompany the main user guide.

The components are listed in ascending alphabetical order. If you want to look up a particular
component quickly use the table of contents at the beginning of this guide.

Other Information

We have a separate guide which describes how to use the software. This can be found in the Manuals
section of our web site at:

http://www.dsprobotics.com/manualsarea.php

If you are looking for tutorials then see the Tutorials section of the DSP Robotics web site:
http://www.dsprobotics.com/tutorials.html

Additional information and articles about the software can be found at:
http://www.dsprobotics.com/support

If you have any comments about this guide please email them to info@dsprobotics.com.
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~ Components

A-Z LISTING OF ALL PRIMITIVES & MODULES
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CHAPTER 2

7 Segment LED Claw

Clarw- TSegLED
L 1) FlowPaw

L 1) Value

Description

This component works in conjunction with the FlowPaw component and allows you to control a 7
Segment LED click board which is attached to one of the claws on your FlowPaw.

To change the displayed value simply send an Int value in the range 0-99 to the Value input.

Connectors
Inputs Type Outputs Type
Connect to the Claw output Int

on the FlowPaw component
that matches the claw that
the click board is plugged
into on your FlowPaw.

The value to set the display Int
to (0-99).
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COMPONENTS

8x8 LED Claw

Clarw-BALED
L 1) FlowPaw
L T) Function

[ 5 ) Dt
L) Send

Description
This component works in conjunction with the FlowPaw component and allows you to control an 8x8
LED click board which is attached to one of the claws on your FlowPaw.

There are 3 ways to display data on the display. These are defined by supplying an int value to the
Function input.

The default is zero. This displays any supplied text as a right-to-left scrolling string of characters.
If function is 1 then a single character will be displayed.

If function is 2 then the supplied text is assumed to be a matrix defined by a string of hex. The string
should be 8 sets of two characters — so that's 16 in total.

The first two characters represent the rightmost column. In hex this represents 8 bits of data for the 8
LEDs in the column. 00 (0 or 00000000 in binary) means all LEDs off. FF (255 or 11111111 in binary)
means all LEDs on.

To change the display you must trigger the Send output.
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CHAPTER 2

Connectors

Inputs

Type Outputs

Type

Connect to the Claw output
on the FlowPaw component
that matches the claw that
the click board is plugged
into on your FlowPaw.

Function can be 0,1 or 2.
Zero is the default and will
scroll text from right to left.
One will just display a single
charater. Two will allow you
to address the individual
LEDs.

The text to scroll, character
to display or hex defining a
matrix.

Trigger to display the data.

Int

String

Trigger
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COMPONENTS

About To Close

Description

The About To Close component will send a trigger just before the schematic, exported exe or plugin is
about to close. This allows you to save things like settings data or to prompt users to save any work
they did.

If the Hold input is connected and set to True the component will delay closing until the Done input is
triggered. This is useful if the output trigger ends up triggering events that return execution back to the
component but that need to be completed before the schematic can be closed.

Connectors

Inputs Type Outputs Type
Whether to hold closing until  Boolean Trigger when the the Trigger
the Done input is triggered schematic is about to close

Signal that closing no longer  Trigger
needs to be held
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Accel Claw

Description

This component works in conjunction with the FlowPaw component and allows you to receive data
from an Accel click board which is attached to one of the claws on your FlowPaw.

Connectors
Inputs Type Outputs Type
Connect to the Claw output Int Accel x-axis readout (-1to 1)  Float

on the FlowPaw component
that matches the claw that
the click board is plugged
into on your FlowPaw.

Accel y-axis readout (-1to 1)  Float

Accel z-axis readout (-1to 1)  Float
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Add
Soe

Description

This component adds two values together.

COMPONENTS

Connectors

Inputs Type Outputs Type
Input 1 Template Sum of inputs Template
Input 2 Template
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CHAPTER 2

Add to Float Array
uon

Description

This primitive adds a single float value to every entry in the input array.

Connectors

Inputs Type Outputs Type
Array to modify Float Array Array of added values Float Array
Float value to add to each Float

entry in the array
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COMPONENTS

After Duplicate

AfterDup !

Description

The After Duplicate component sends a trigger after a schematic has been duplicate. You can use this
to do any initialisation that may be needed after dragging a module from the toolbox or pasting it or any
other operation that involves duplication.

Connectors
Inputs Type Outputs Type
N/A Trigger when the containing Trigger

module has been duplicated
or reproduced
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After Load

AfterLoa

Description

The After Load component sends a trigger after a schematic has been loaded. You can use this to do
any post loading initialisation that may be needed.

Connectors
Inputs Type Outputs Type
N/A Trigger when schematic has  Trigger

just completed loading
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COMPONENTS

Append Array
gon Hon Ponm

Description

The Append Float Array, Append String Array and Append Int Array component will append the
contents of two arrays together resulting in one single array which contains the contents of both arrays.

Connectors

Inputs Type Outputs Type

First array Float Array Array containing values from  Float Array
both arrays

Second array Float Array
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Description

The Arc primitive draws a portion of the edge of a circle or ellipse depending on whether the bounding
area is square or rectangular (Technically an arc is a portion of the circumference of a circle but here it
is extended to ellipses as well). The arc is defined by the bounding area in which it is to be drawn, a
starting angle and an angle to indicate the amount of sweep (both in degrees), as well as by the pen
object to be used to draw the segment.
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Connectors

Inputs

Type

COMPONENTS

Outputs Type

View to draw onto

The bounding area of the
arc. (Note: the pen line will
extend beyond this area by
one half its width)

The pen used to draw the
segment

The Start Angle (in
degrees). This starts from
the 9 ‘0’ clock position and
runs clockwise

The Sweep Angle (in
degrees) runs clockwise
and defines the length of the
segment

View

Area

Pen

Float

Float
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The same View as the input, View
but anything connected here
is drawn on top



CHAPTER 2

Example

XNVO+PHDABE
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Area to Float

Description

The Area to Float component splits an Area into X, Y, Width and Height.

COMPONENTS

Connectors

Inputs Type Outputs Type

Area to split Area X component Float
Y component Float
Width component Float
Height component Float
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Area Union
Q
090

Description

The Area Union primitive takes two area inputs and finds the smallest bounding rectangular area in
which both will fit.

Connectors

Inputs Type Outputs Type
First area Area Union of the two areas Area
Second area Area
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Example
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CHAPTER 2

Array Builder

drrany

Description

The Array Builder components provide you with a more visual way of creating an array of Strings,
Floats or Ints. This component is useful for small to medium sized arrays. It can also make it easier to
manage arrays where the elements are frequently changing value.

The inputs define the values at each index in the array. So connecting a value to the first input will set
the first entry in the array. As this is a template connector the first link you make will also determine the
data type (String, Float or Int).

To add subsequent entries simply connect a value to the 'spare’ template connector. This will become
a connector of the appropriate type and a new 'spare’ will appear below it. By connecting more inputs
in this way you can quickly build up an array.

Connectors
Inputs Type Outputs Type
The first entry in the array String / Float / Int The array itself String Array / Float

Array / Int Array

Any number of other inputs String / Float / Int or
template if 'spare’
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COMPONENTS

ASCII to String
010

Description

The ASCII to String primitive converts an integer into its corresponding ASCII character (or more
accurately the ISO Latin 1 character as ASCI! is only defined through 127). For values above 255 the
output 'wraps' back to zero (so the character returned will equal the modulus remainder dividing by
256).

Connectors

Inputs Type Outputs Type
ASCII character code Int Corresponding ASCII String
(0-255) character

-37-



CHAPTER 2

ASIO In

ASID In
ASIO DirectX ...
ASIO Mullimed. .,
M-Aundio Delta ..

NWVIDIA ASIO

o

Description

ASIO (Audio Stream Input Output) is a digital audio protocol specified by Steinberg which provides an
interface between an application and the sound card. The ASIO In primitive provides a mono
connection for each mono input supported by the hardware sound device on your computer.

The ASIO In components provide the only way to receive audio signals from an external source (via
inputs on your sound card). Note that only one ASIO In component is allowed in your schematic.

Connectors
Inputs Type Outputs Type
N/A One output for each channel  Mono
supported by the selected
audio device

Other Features

The body of the component displays which input device is currently being used. All devices supporting
the ASIO protocol are listed so to select a different one just click on it.

To deselect a device (and therefore switch ASIO input off) simply click on it again.

A small spanner (wrench) icon allows quick access to the device driver's user interface.
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ASIO Out

ASID Dut
ASIO DirectX ...
AZID Multimed ..,
M-Audio Deita ..,

MWVIDLA ASID
o+

Description

ASIO (Audio Stream Input Output) is a digital audio protocol specified by Steinberg which provides an
interface between an application and the sound card. The ASIO Out primitive provides a mono
connection for each mono output supported by the hardware sound device on your computer.

The ASIO Out and Direct Sound Out components provide the only way to send audio signals to your
sound card. You therefore must have at least one of these connected up to your schematic if you want
to hear any sound. Note that only one ASIO Out component is allowed in your schematic.

Connectors

Inputs Type Outputs Type
One input for each channel Mono The assembler code String
supported by the selected generated by the component

audio device

Other Features

The body of the component displays which output device is currently being used. All devices
supporting the ASIO protocol are listed so to select a different one just click on it.

To deselect a device (and therefore ASIO output off) simply click on it again.

A small spanner (wrench) icon allows quick access to the device driver's user interface.
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CHAPTER 2

Assembler

<]

Description

The Assembler component allows you to write low-level x86 assembler code and use it in your
schematic. There are special commands for creating inputs and outputs so that you can connect the
Assembler component to other components. See the Code Component section in the main user guide
for more information.

NOTE: This is a very advanced feature and should be used with care. With such low-level control it is
possible to crash the software.

Connectors
Inputs Type Outputs Type
N/A Compiled code — attachtoa  Code

Text component to view
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Supported Instructions

COMPONENTS

The assembler component only supports the following subset of the x86 instruction set:

add reg, reg;

addps xmmReg, sseVar;
andnps xmmReg, xmmReg;
call reg;

cmpps xmmReg, sseVar, type;
cvtdg2ps xmmReg, sseVar;
fistp sseVar[channel];
fld [reg];

fld sseVar[channel];

fld sseVar[eax];
fsincos;

fstp sseVar[eax];

frmul;

frndint;

inc [reg];

jz label;

mov reg,sseVar[channel];
mov reg,integer;

mov eax, [ebp+integer];
movaps [eax],xmmReg;
movaps xmmReg, sseVar;
movaps sseVar [eax],xmmReg;
pop reg;

rdtsc;

subps xmmReg, xmmReg;
fscale

fld st (N)

add reg,integer;

addps xmmReg, xmmReg;
andps xmmReg, sseVar;

cmp reg,integer;

cmpps xmmReg, xmmReg, type;
divps xmmReg, sseVar;

fist sseVar[channel];

fstp [reg];
fstp [reg];
fsin;
fptan;

fst sseVar([channel];
fadd;

£1d1lg2;

jnz integer;

maxps xmmReg, sseVar;

mov sseVar [channel], reg;
mov [reg],integer;

mov [reg],reg;

movaps xmmReg, [eax];
movaps xmmReg,sseVar [eax];
mulps xmmReg, sseVar;
push reg;

shl reg,integer;

subps xmmReg, sseVar;
f2xml

fstp st(n);
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add reg,var;

andps xmmReg, xmmReg;
and reg,integer;

cmp reg,reg;

cvtps2dq xmmReg, sseVar;
divps xmmReg, xmmReg;
fild sseVar[channel];
fld sseVar[channel];
fld sseVar[channel];
fsub;

fstp sseVar([channel];
fxch;

fprem;

fyl2x;

jnz label;

minps xmmReg,sseVar;
mov reg,reg;

mov regqg, [reg];

minps xmmReg, [eax];
movaps xmmReg, xmmReg;
movaps sseVar, xmmReg;
mulps xmmReg,xmmReg;
rcpps xmmReg, xmmReg;
shr reg,integer;

sub reg, integer;

fld1l

sqrtps xmmReg, xmmReg;



CHAPTER 2

Audio Devices

AudioDays

Description

You can use the Audio Devices component to find out how many audio devices there are on the
system you're running on. The first output tells you how many devices there are and the second output
gives you a list of device names.

This component is used inside the Audio Selector module to provide the list from which you the choose
an audio device.

Connectors
Inputs Type Outputs Type
N/A Number of devices available  Int

Array of device names String Array
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COMPONENTS

Audio Select

AudiaSalact ;

Description
The Audio Select primitive allows you to select an audio device. It overrides whatever you have
selected on the ASIO In/Out or DirectSound In/Out components.

This component is used inside the Audio Selector module and is used in conjunction with the Audio
Devices primitive.

Connectors

Inputs Type Outputs Type
Index of device you want to Int Index of the currently Int
select selected device (or -1 if no

devices are selected)
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Audio Stream

AudinGtraamin

g PausaPlay Stata

Description

This component allows you to stream audio from media file locally or across a network.
You must provide a valid URL or file path.
To begin streaming, trigger the Start input. The audio arrives as a stereo mono stream.

To toggle streaming trigger the Pause/Play input. Triggering the Stop input will end streaming. Having
stopped, for an audio file, you can only resume by re-starting from the beginning.

Connectors

Inputs Type Outputs Type

URL or file path for the audio  String Left channel of streamed Mono

stream audio

Start streaming Trigger Right channel of streamed Mono
audio

Pause or resume play Trigger The play state (0O=stopped, Boolean
1=playing, 2=paused)

Stop streaming Trigger The play position (for files) Float
as a percentage (0-100%)

The input buffer size in Float

seconds (default = 1)
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COMPONENTS

Balance Bot

Description

The BalanceBot component calculates the servo offset required in order to keep a two wheeled
balancing robot level. It attaches to a FlowPaw component via its Info output and it takes input from a
Gyro and Accelerometer.

Effectively the component gives you access to a PID calculator which is built into the FlowPaw
hardware. This manages the change in servo offset as the gyro and accelerometer feed data about the
level status of the robot.

Just like any other PID calculation you can tweak the controls for proportional, integral and derivative
gain to get the kind of response that works for you.

The output is the PID value which you then use to adjust the servo motors.
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Connectors
Inputs Type Outputs Type
Connect to the Info output String PID value Float

on the FlowPaw component

Offset Int
Turn Int
Proportional Gain (0-5) Float
Integral Gain (0-1) Float
Derivative Gain (0-5) Float
The maximum value Int

The minimum value Int
Gyroscope component for Float
the dt input to the PID

calculation

Accelerometer component Float
for the dt input to the PID

calculation

Sends the data to the Trigger
FlowPaw

Resets the PID to zero Trigger
Zeroes the accelerometer Trigger
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Bar Start Pos

BarStart

Description

When your VST plugin is used within a host this component will output the current songs bar start
position (in 1 pulse (unit) per quarter). For more details see the VST SDK documentation.

Connectors
Inputs Type Outputs Type
N/A Bar start position Stream
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Binary to Hex

s paecs)

Description

Converts a string of binary to a string of hex. Each 8 bits of binary is converted to Ascii and then the
hex representation of that byte is used in the hex string.

For example, the binary string “0010111110111011” is converted to the hex string “2FBB”.

Connectors
Inputs Type Outputs Type
String of binary String String of hex String
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Biquad Filter

Description

A low pass biquad IIR filter using 2 poles, 2 zeros and 12dB per octave.

COMPONENTS

Connectors
Inputs Type Outputs Type
Input signal Stream Output signal Stream

Normalised cutoff frequency  Stream
(0-1) where 1 is half
sampling rate

Resonance Stream
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Biquad Filter Coeff

2FPEE

Description

A coefficient controlled biquad filter using 2 poles, 2 zeros and 12dB per octave specified by the filter

coefficients.

Connectors

Inputs Type Outputs Type
Input signal Stream Output signal Stream
a0 Stream

a1l Stream

a2 Stream

b1 Stream

b2 Stream
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Description

The Bitmap primitive component loads a bitmap image from a file. Once the bitmap has been loaded
the component retains the data, no reference to the original file path is required.

FlowStone supports bmp, jpeg, tiff, gif and png image types.

You can also trigger the Paste input to make the bitmap take whatever image is on the clipboard.

Connectors

Inputs Type Outputs Type
Path to image file on disk String The bitmap Bitmap
Trigger to load the file Trigger Width of the image in pixels Int
Trigger to paste from Trigger Height of the image in pixels  Int
clipboard
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CHAPTER 2

Example

The following example shows how to use the Bitmap component to load an image into a schematic.
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COMPONENTS

Bitmap Area

Bmpdraa

Description

The Bitmap Area primitive draws a portion of a bitmap into a view. The bitmap is drawn to the
destination area provided. If the destination area is a different size from the source area the bitmap will
be resized to fit. The can be used, for example, to magnify some portion of a bitmap. There is also an
optional colour matrix input that can be used to alter the resulting colours of the bitmap in the
destination area.

Connectors
Inputs Type Outputs Type
View to draw onto View The same View as the input, View
but anything connected here
is drawn on top
Source bitmap to use Bitmap
Source area in the bitmap Area

(in pixels, with the origin in
the top-left corner).

Destination area on the View Area
(in grid squares)

An optional colour matrix for ~ Colour Matrix
performing colour
transformations
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Example

The schematic file below is bitmap viewer with a small magnifying box that works by moving the cursor
over the bitmap image. The mouse movements are tracked and a small segment directly over the
mouse movement becomes the source bitmap area and is displayed in a destination are in the same
location of the view but at a higher magnification.

l'IIJ.'Ill-

1

Some calculations are required in order to achieve any interesting results as the source and
destination areas must calculated and use different dimensions (pixels vs. grid squares). In the above
schematic these calculations are hidden within the module labelled ‘calc areas’.



COMPONENTS

Bitmap Array from Bitmap

Description

The Bitmap Array from Bitmap primitive allows you to build an array of bitmaps from images that you
already have loaded in your schematic. You can choose how the bitmaps are stored when they are
saved with the schematic by selecting from one of five different image encoder types: bmp, jpeg, gif,
tiff and png. You can also choose not to store the bitmaps with the schematic using ‘none’ as the
encoder type.

Connectors

Inputs Type Outputs Type

Bitmap to add to the array Bitmap Array of bitmaps Bitmap Array
Index of the bitmap in the Int

array to be copied in

Trigger to load the specified Trigger
bitmap

Encoder type for storing the String
bitmaps when the schematic

is saved (none, bmp, jpeg,

gif, tiff or png). If ‘none’ is

chosen then the bitmaps will

not be saved with the

schematic.
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Trigger to clear the array Trigger
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Bitmap Array from File

Description

The Bitmap Array from File primitive allows you to build an array of bitmaps by loading them
individually from files. You can choose how the bitmaps are stored when they are saved with the
schematic by selecting from one of five different image encoder types: bmp, jpeg, gif, tiff and png. You
can also choose not to store the bitmaps with the schematic using ‘none’ as the encoder type.

Connectors

Inputs Type Outputs Type

Path to a bitmap file on disk String Array of bitmaps Bitmap Array
Index of the bitmap in the Int

array to be loaded

Trigger to load the specified Trigger
bitmap

Encoder type for storing the String
bitmaps when the schematic

is saved (none, bmp, jpeg,

gif, tiff or png). If ‘none’ is

chosen then the bitmaps will

not be saved with the

schematic.

Trigger to clear the array Trigger
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Bitmap Create

Description

The Bitmap Create primitive generates a bitmap and draws onto it whatever is attached to its View
output. The bitmap can then be used as an input by other bitmap components.

Connectors

Inputs Type Outputs Type
Width of the bitmap in pixels Int The generated bitmap Bitmap
Height of the bitmap in Int Connect GUI componentsto  View
pixels draw to the bitmap here

Grid Step to use when Float Trigger when bitmap has Trigger
drawing to the bitmap been created

Trigger to create the bitmap ~ Trigger

Trigger to redraw the bitmap  Trigger
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Bitmap Draw

Description

The Bitmap Draw primitive draws a bitmap onto a view. An Area must be supplied to define the part of
the view that the bitmap is drawn into. The bitmap will be stretched if necessary to fit exactly into the
area supplied.

You can also define a transparency for the rendered bitmap. You should take care when using this
option for bitmaps that are likely to be redrawn many times per second as the calculation can be quite
cpu intensive, particularly with larger bitmaps.

Connectors
Inputs Type Outputs Type
View to draw onto View The same View as the input, View

but anything connected here
is drawn on top

Destination area on the View Area
(in grid squares)

The bitmap to draw Bitmap

Transparency