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ABOUT THIS GUIDE AND SOFTWARE OVERVIEW



INTRODUCTION

The aim of this manual is to provide a detailed description of the software and its functions. Its
purpose is to show you how the software works and what it s capabilities are.

If you are looking for tutorials or a quick start guide then these will be published separately. The same
applies to information about individual components and modules that ship with the software, these will
also appear in a separate guide.

Additional information and articles about the software can be found in our wiki at:
http://www.synthmaker.com/dokuwiki/doku.php

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



CHAPTER 1

SynthMaker is a graphical programming environment for creating and manipulating digital audio.
Using the software you have complete flexibility to create exactly the kind of sound you want. You can
add customised controls to modify parameters in real time and group these controls together to make
powerful user interfaces.

Your completed creations can then be exported as completely independent VST instrument or effect
plugins. These plugins can then be used in a wide variety of recording applications for composing
your own songs or musical arrangements.

Il hMaker i imple. The sof : :
Conc.:eptua y, Synt . f':l er is very simple. The software Mono input Compenent
provides a set of building blocks called components. Each <ional

component performs a different function. A component can

Dislay

take data in, process it, and pass it out. A component can
Delayed Mono
output signal

therefore have inputs or outputs or both.

The inputs and outputs are called Connectors. There are
different types of connector for different types of data. Each
connector has it's own symbol so that you can easily identify Integer input
the data type. determines

delay in samples
Connectors = g ﬁ V) o. (M)

Data is passed between components by connecting them together with links. A link starts at a
component output connector and ends at an input connector. In general, data passes through a link
from start to end (left to right). However, in some cases, data is also passed from end to start (more
on this later).

Lirk
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INTRODUCTION

Components and links are laid out on a 256x256 square grid which we call a schematic.

In order to allow more sophisticated schematics we have a special type of component called a
module. Modules are special types of component in that they are defined by their own schematic.
containing other components and modules. Modules can also have an interactive front panel with it s
own controls and custom graphics.

Any component that is not a module we call a Primitive.

Schematic Links

I I |
Primitive Modules Connectors

By combining different primitives and modules you can create a vast range of different behaviours
and ultimately modules that are individual instruments and effects in their own right. These can then
be exported as a standalone VST plugin or an independent executable application for use outside of
the software.



CHAPTER 1

In order to get the most out of the software it s worth knowing a little bit about digital signal processing
(DSP) is. Don t worry, there s no need to get into any heavy mathematics. Essentially you just need to
know what DSP means.

For us the signal is an audio signal, a sound that you can hear. This can be anything from single note
played by an instrument to a recorded piece of music. If the signal is passed into your computer from
an external source like a microphone then it needs to be converted from an analogue signal to a
digital one. This is done by measuring the magnitude of the signal repeatedly over discrete time
intervals. Each measurement is called a sample and the result is a stream of numbers which is the
digital signal.

The process is called sampling and the rate at which you measure is called the sampling rate. The
most common rate used for audio signals is 44100 samples per second, often represented as a
frequency 44 Khz but higher rates are also used to get higher quality signals.

The processing part of DSP involves taking the stream of numbers that represent the digital signal
and converting them into another stream of numbers by applying some combination of mathematical
transformations. The signal can then be converted back to analogue and listened to as sound through
headphones or speakers.

A key feature of the software is that it can process these samples individually at sampling rate. Many
applications are not capable of this and have to process a collection of samples together in one frame
in order to keep cpu usage at acceptable levels. This restriction limits the processing possibilities as
there is often a requirement to process a given sample based on the sample that preceded it. This
situation is called feedback and single sample feedback is a capability of SynthMaker that sets it apart
from other audio software.
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A FIRST LOOK AROUND



USER INTERFACE

Before you can begin using the software you need to know a little bit about the user interface. Let s
start by taking a look at the main application window and how it s laid out.

Across the top of the window is the menu bar. All the applications functions can be accessed from
here and it s the first place you should look if you re new to the software and you want to get an idea
of what you can do with it. As your mouse passes over menu items help text is displayed on the
status bar at the bottom of the application window.

Toolbox Menu Bar Mavigator
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Schematic Window

You won t stay with the menu bar for very long though. In SynthMaker there are usually several ways
to execute the same action soin time you Il find yourself using direct interaction, context menus or
shortcut keys instead.

Running down the left-hand side of the application is the Toolbox, which provides all the components
for building your schematics.

Across the top of the window is the Navigator. As it s name suggests, this is used for navigating
through your schematic. You Il find this invaluable once your schematics start to become more
complex.

The majority of the application workspace is taken up by the Schematic Window. This is where your
schematics are created.

-12 -



CHAPTER 2

Toolbox

The toolbox provides the building blocks for a schematic the components. There are already over
300 components to choose from and they are growing in number all the time.

Of course if there are hundreds of components then you Il want to be able to put your hands on the
component you re after quickly and with little effort. Thankfully there are several mechanisms in place
to make this exceptionally easy.

LI #
Filter Bar Search Bar
Exploring
The main part of the toolbox is the component browser. This shows - z -
Lol B I N L L L L L
every component and it's name. You can scroll through the o= :
components by clicking on the page buttons. Mocifier o t i

S
By teTr.. ColerTole  Flosln Ass

Page Buttons SO0000 Exwalops

----- S 3
L1}
Eftprt

You can also scroall by clicking on the arrows to the left and right of the Formai Biing  GrephwFL.  Gragh ie Pely

page buttons or by pressing the PGUP and PGDN keys. . ) olETe @iTe
— i ) 1
Daa Inim Colour  Lag Beorm
Instant Hel e ; i
p e | g gaEg i
You can get help for a component by hovering your mouse over it. A o
- ind ill appear giving a short outline of the purpose of the o e
pop-up window will appear giving purp e | D) OMD) sy
component. Gy i
Poly o Poly,.  Polyisim P Swing Amey
Easwansih ﬂ
el el qu

Siring A% . Swing o S, Aess Sampl

s09 206 gov

Colnur Swich Flosi Sampl .. Flosl Selsc

goo 3o il

Floal Swich  Gragh Swich  Indes Select

53 sawtooth

Generates a bandlimited Sawtooth wave
using a 256%2K sample wave kable and
linear inkerpolation

Component Browser
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USER INTERFACE

Groups

The filter bar provides two simple but effective ways to find the components you want. Filter Group:

At the top of the filter bar are the filter groups. Each component can appear in at most

one group.
Filter

Click on a group and the toolbox will immediately filter out all the components that are

not in that group.

Conirol
VST
Types
Below the filter groups are the filter types. You'll see a button for each connector type - WFI)
_—
here. Click on one of these and the toolbox will change to show only components olnln
> 1
which have a connector of the selected type. e
@ <0

You can apply more than one type filter at the same time. To do this, hold CTRL while
clicking. This will show components that use at least one of each of the selected types. oo R
Soif you select Int and Float only components that have Int AND Float connectors will

R AR,
be shown.

Alternatively, if you hold down SHIFT while clicking, you'll get components that have Filter Types
one type or the other or both. This time if you select Int and Float components that
have Int or Float connectors will be shown.

Search Bar
The Search Bar appears at the top of the toolbox and provides

a quick way to go straight to the component you want. Just
type some text in the box and as you type the components will d midi C‘j,\
reduce to show only those that match.

You can type the name of a component, a filter group or a Search Bo Cancel 5earch
connector type - all these are recognised. For example, if you

type "midi" you’'ll get any component with “midi" in it's name

and also any components with MIDI connectors.

You can quickly jump to the search box at any time by pressing CTRL+F

-14 -
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Path through the current
module chain

Selected Module

Navigator
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View Rectangle - shows what you can
see in the schematic window,

Drag this to pan around

The Navigator allows you to see where you are in your schematic. This is extremely useful when you
have several layers of modules because the Schematic Window only shows the module that you re

editing.

% !ll

The Navigator is not just visual, it s interactive too. You can jump to any module in the current chain
by clicking on it. You can also use the number keys to do this (providing you are not using the PC

keyboard for MIDI input). Number 1 will always take you to the Top level. The PGUP and PGDN keys
will move you up and down the current hierarchy.

-15-
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USER INTERFACE

The current module in the chain is highlighted. Inside you Il see a rectangle representing the portion of

the module that you can see in the schematic window. This is the called the View Rectangle. You can

click and drag this to pan around the schematic.

&

WA

WA

You can bookmark particular parts of your
schematic so that you can easily return to
them. To do this simply go to the part of
your schematic you want to bookmark,
hold SHIFT and press one of the function
keys (F1 F15). The Navigator will show
the associated function key.

To return to the bookmark at a later time
just press the function key. You can also
then flick back to the point that you came
from by pressing the function key one
more time.

F4

=

Bookmark

To remove a bookmark all you need to do is jump to it then hold SHIFT and press the same function

key again.

-16 -



CHAPTER 2

Schematic Window

The schematic window is where everything comes together. Components can be dragged here from
the toolbox. You can connect components by dragging links between them.

The schematic window has all the features that you d expect in an editor: undo, copy and paste,
multiple selection, zooming, and context sensitive help are all fully supported.

The Schematic Window is fully zoomable. There are several ways you can zoom the schematic
window:

Mouse Wheel

The easiest way to zoom is to use the mouse wheel. Roll the mouse forward to zoom in and back
towards you to zoom out.

When mouse wheel zooming, the software will zoom towards or away from the point where you
position your mouse. This allows you to zoom and pan in one movement.

If your mouse supports it, you can also return the schematic to the default zoom level by pressing the
mouse wheel button. The schematic pan position is also returned to it's default.

Zoom Slider

The Zoom slider is located on the left-hand side of the tool bar. Moving the slider to the left will zoom
out and to the right will zoom in.

=t
ey
—t

Zoom Shider Zoom

The default zoom position is shown as a small notch above the slider. The slider will snap to this
position as you move past to make it easy to return to the default. The default zoom level can also be
achieved by double-clicking on the slider.

-17 -



USER INTERFACE

Context Menu

Right-click on an empty part of the schematic and select Zoom In or Zoom Out

Keyboard

Simply press the + (zoom in) or - (zoom out) keys.

In addition to using the Navigator, you can quickly pan around the schematic window by grabbing the
background and moving it using your mouse. To do this:

1. Left-click on an empty part of the schematic and hold the mouse button down.

2. Now right-click and hold that button down too. The cursor will change to show a hand
grabbing the schematic.

3. Now move the mouse and the schematic will move with it. Release both mouse buttons to
finish dragging.

You can also pan by holding the space bar down. The cursor will change to the hand. Keep the space
bar down and drag the schematic around.

-18-



THE BASIC ELEMENTS OF A SCHEMATIC



COMPONENTS & LINKS

Components and links are the bricks and mortar of a SynthMaker schematic. Understanding how to
edit and manipulate these basic elements is essential for working with the software as most of the
interaction you Il have with SynthMaker will be through the schematic.

We introduced the concept of components and links right at the start of this guide. We Il go over this
again now but in a little more detail this time.

Components provide the functionality in a schematic. Each one performs some well defined task.
They are represented by rectangular blocks with circular adornments called Connectors which may
appear on the left-hand or right-hand sides (or both).

Connectors a ﬂ @ o @

The connectors on the left-hand side are called Input Connectors. These provide the component with
information that it uses when performing it s defined task.

The connectors on the right-hand side are called Output Connectors. These provide information about
the outcome of the of the task performed by the component.

Reglace Sawtooth

ﬁ ﬁ Output Connector Frag

Input Connectars Phase

o

Components

In the example above the String Replace component takes 3 inputs: the original text string, the
position at which the replacement is to be made and the text string to be inserted. The output is the
modified string.

-20-



CHAPTER 3

Links define how information flows between components in a schematic. A link passes from the
output connector of one component to the input connector of another component. The direction of
information flow is generally left to right or from output to input but in some cases information can
pass from input to output as well.

Lirk

Goo

You can have multiple links from the same output connector. You can also have multiple links passing
to the same input connector. However, you can only have one link going from the same output
connector to the same input connector.

When multiple links arrive at the same input connector then, for some connector types, the data from
each link is added together. In other cases the data is just merged.

Links can be connected from a component into itself to create feedback paths. However, in some
circumstances this may create an infinite loop. If this happens the software will freeze the affected
link(s). No data is allowed to pass through a frozen link. The only way to get rid of a frozen link is to
delete it.

Go 1o

Frozen Link

-21-



COMPONENTS & LINKS

Note that links between stream, poly or mono connectors never become frozen as feedback is always

allowed in these cases.

Ok so that covers what Components and Links actually are. We Il now look at how you manipulate

them.

_22.



CHAPTER 3

Components

Dragging From the Toolbox

To add a component to a schematic, simply go to the toolbox, pick the component you want and drag
it into your schematic.

1. Click on the component you want then hold
and drag across to the schematic window

2, Releasze the mouse button to drop
the component into the schematic

-23-



COMPONENTS & LINKS

Stacking Components

Sometimes you may want to add more than one component at a
time. You can do this by stacking up components before dragging
them all to the schematic.

To increase the number in the stack just click on the component the
same number of times as the number you require. You'll see a
counter appear in the bottom-left corner of the component in the
toolbox.

To decrease the number in the stack right-click on the component.
When you have the number you need just drag them across as before.

Keyboard Shortcuts

As you become familiar with the software you'll find that there is a certain small group of components
that you use much more than others. In order to save you time constantly going back and forth to the
toolbox you can make use of keyboard shortcuts.

Where a component has a shortcut key assigned this is displayed on the component in the toolbox.
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