My Guide to Synth/Sequencer/Sampler Stuff
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My investigation into some of these technologies came about because I was trying to find a way to improve the MIDI drum sounds that I use in my recordings.  The sounds provided internally by my soundcard just aren’t very good.  In the process I have learned enough that I thought I would get it in document form for future reference.

Definitions:

Sequencer – software or hardware that generates MIDI signals; ie, it drives the performance of a song.  Cakewalk is a sequencer (among other things).

Synthesizer – software or hardware that generates the appropriate sounds given the input of MIDI signals.  This is often a collection of raw sound waves for various instruments at various pitches which are then played with varying attack, envelope, duration, looping, and effects to match the signals being received.  All modern soundcards are synthesizers (all that support MIDI).

Sampler – software or hardware that acts as a specialized sequencer.  It often places an emphasis on longer samples, and samples which can be “looped” to create the illusion of a long, smoothly flowing piece of music.  Also, there is an emphasis on the ability to import a large “palette” of sounds, including custom-developed sounds.  Software samplers use system RAM to store sounds, giving the capability of having many/large sample sets.
Soundfont – a proprietary format for a library of instruments/sounds which can be used by a sequencer for music composition and playback.  It was developed by Creative/E-Mu and is supported natively by the Soundblaster line of sound cards, as well as (possibly) the E-Mu soundcards.  There are many soundfonts online – both for sale, and for free download.  There are multiple versions, with the most prevalent being version 2 files with extension .sf2.
DLS – a standard format for a library of instruments/sounds, similar to soundfonts; stands for “downloadable sounds”.  My Turtle Beach Santa Cruz soundcard supports DLS level 1 natively.  Version 1 files tend to have extension .dls while version 2 files may have .dlp.  Note that every Windows XP machine has a sample DLS library (licensed from Roland and not very good) at the following location: C:\Windows\System32\Drivers\Gm.dls.
DSP – digital signal processing, that is the practice of modifying (usually adding effects to) digital sound.
LFO – Low frequency oscillator.  This is a common feature of samplers, and it seems to be something that generates a wave pattern which then affects some controller or aspect of the sound.  For example, applying a wave form to a volume controller would vary the volume according to the magnitude of the wave.  I need to do more research on this.

VST/VSTi – Virtual Studio Technology, this is Cubase’s competitor product to Cakewalk.  However, it also appears to be a “plugin” format for sample libraries/instruments as well as effects that is supported by some samplers and sequencers.  The VSTi designation specifically denotes an instrument VST plugin, as opposed to an effects plugin.
DXi – DirectX Instruments, this seems to be another “plugin” format that is linked to Microsoft’s DirectX.  The Cakewalk line of products tends to support this rather than the VST technology; see software section below for converter software that can bridge the gap.
Note: it seems that the first wave of technology for customizable sound libraries, Soundfont/DLS, was tied closely to the hardware (and the RAM limitations of the hardware).  The newer standards emerging, such as VST/DXi are software-based sound libraries whose total size is only limited by one’s system RAM (and possibly not even by that if an intelligent realtime HD-streaming technique is used).
Software:

Here are some notes about some software that I have found or at least read about during this process.

Cakewalk Pro Audio 8 – My composition/recording tool of choice, a sequencer.  Note that the pro audio line of products does not support DXi plugins (they are too old, I guess).  DXi support exists in SONAR.
Cakewalk VST Adapter – Adapter that lets you use VST plugins in Cakewalk SONAR, Home Studio, etc.  Sells for $60 (shameless; they should support the standard for free!).

VST DX Wrapper Pro – By SpinAudio.com, this is another adapter that lets you use VST plugins with DXi-compliant software like Cakewalk.  $40.  Note: two other companies that make such adapters are Tonewise and Fxpansion.
Reason – A composition/sequencer by Propellerhead that seems more sampler/dance music focused with UI widgets that lend themselves to looping and a lot of built-in loop samples.  It is also supposedly a Soundfont-compatible software synth.
Synthfont – A software synthesizer capable of playing MIDI files with soundfonts.  Freely downloadable at www.synthfont.com.

Kontakt – A high-end (pricy) software sampler by Native Instruments.  This was recommended to me by a rep from SoundsOnline.com, which sells the “Drumkit From Hell” set of drum samples by the Meshuggah drummer (looks really cool).
Halion – Another pricy sampler recommended by the SoundsOnline.com rep.

Awave Studio – All-purpose sound tool that can load and save almost any sound format.  Supposedly can be used to convert soundfont format to DLS.

Audio Compositor – A tool for editing sound libraries in formats such as soundfont and DLS.  Can convert between the formats.
Location for soundfonts:  Someone on the web says that you can get good soundfonts here:

http://www.personalcopy.com/home.htm
Location for (free) VST plugins:
http://www.kvr-vst.com/
How To Get a Better Drum Sound:

Here are some ways in which I might improve upon the drum sounds built into my sound card.

· Create a DLS library out of .wav files, load into my Santa Cruz soundcard memory.
· Create a DLS library from a soundfont, load into my Santa Cruz soundcard memory.

· Start using Cakewalk SONAR; import DXi plugins.  Possibly buy a VST-to-DXi software adapter to enable use of VST plugins.

· Start using Steinberg’s VST (Cubase), which of course has support for VST plugins.

One Successful Experiment!
I have successfully used Audio Compositor to convert a soundfont to DLS level 1 format, loaded that DLS file into my sound card, and got the new drum sounds to play back from within Cakewalk Pro Audio 8!

I have also successfully built my own DLS library of sounds from raw .wav files using Audio Compositor.  Here are some tips for building a DLS library with AC:

· Create a new instrument file.
· Set the bank to be a percussion bank.  Its “number” is 0 (not sure what that means) but it will come through on MIDI channel 10 like normal drum sets.

· Create a new instrument beneath the bank.

· Create a new layer beneath the instrument.

· Right-click on the layer and “remove articulation” (not sure this is needed, but we don’t really want any special articulation of the raw .wavs).

· Right-click on the layer and select properties.  Then check the “Ignore key-up” box so that, for all samples in the layer, the release of the note will not cut off the percussion sound.

· Right-click on the layer and “add sample”.  This bring up the sample library.  Use the add button to add all the .wavs to the sample library.

· Once all the .wavs are in the sample library, drag them one-at-a-time over to the grid below the keyboard, dropping them in place beneath the appropriate key.  Note that the width of the rectangle indicates which key(s) it is mapped to, and the height indicates what velocity range will use that sample.

· Now, for each sample open its properties and set “scale tuning” to 0.  With the default value of 100, the drum sounds are pitched very high and sound terrible.  Actually, after reading the documentation I think the proper way to achieve a non-scaled sound is just to check the “fixed pitch” box for each sample.  [Actually, both may be necessary; I have had a tricky time with getting this to work.]
· When finished, simply “Save As” a DLS level 1 file.  Note that the wave files are stored internally in the DLS file, so they can be moved or deleted after creating the DLS file.
· Open the soundcard controls, select the “Synth” tab, and load the DLS file.

· Cakewalk must be restarted to honor the new settings.  Set a track to use the port “Santa Cruz DLS Synth” and MIDI Channel 10.  You’re ready to go.

· Note that Audio Compositor has the option of generating a Cakewalk .ins file (instrument file).  However, it does not seem to map all of the drum sample names into the instrument, so you’ll only get the instrument name in Cakewalk, which is of minimal use.

Caveats for using Audio Compositor:

· After starting the program a couple of times, it seems to become “unregistered” and you must enter the serial numbers again.

· Be sure to save your work explicitly in the native ACP format.  If you save as a DLS and then later try to save that library back in ACP format, it seems to lose the locations of all the wave files!

· Note: When you exit Audio Compositor, be sure to save the sample library (it will ask upon exit)!!  If you don’t, you will have a tedious time reconstructing the mappings between the samples and the wave files on disk upon next loading.

