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Abstract


When Creative Technology introduced the Sound Blaster AWE32™ audio card, users of this card were able to utilize high quality sound samples as MIDI instruments and this gave the card an edge over other cards. Sound Blaster AWE32’s collection of sound samples is stored in SoundFont™ Bank (SBK) which is similar to an instrument bank. The samples in the SBK are used when a MIDI sequence is played back.


The introduction of Sound Blaster AWE32 created a need for an authoring tool which would allow users to create their own SoundFont Bank (SBK).


approach


As the owners of Sound Blaster AWE32 ranged from music professionals to game enthusiasts,  the SBK authoring tool had to be :





Powerful -- to satisfy the needs of music professionals


User-friendly -- for users with no knowledge of music synthesis 





To satisfy the needs of Sound Blaster AWE32 owners, Creative Technology introduced Vienna SF Studio, its SoundFont Bank editor.


A lot of effort has been invested in Vienna SF Studio to ensure users have  the flexibility and versatility to create instruments with just a few keystrokes. Vienna also has a set of easy-to-use interfaces to guide the user through the process of music synthesis.


Design Concept


As Vienna is a SoundFont Bank editor, no sample editing features have been included. Users requiring such editing features need simply launch Creative’s WaveStudio from Vienna to process their samples before getting down to creating any instruments. Basically Vienna's editing environment allows users to:� 


Manipulate the SBK’s single bank of melodic and percussive instruments


perform preset editing in an instrument-centric working environment (e.g. modify sample volume and effect levels)





Managing SoundFont Bank


SoundFont Banks are libraries of instruments which contain raw samples and presets that define the articulation of sound playback. These banks can be downloaded to the audio hardware and accessed during MIDI playback.


Vienna is also designed to act as a Bank manager, managing the instruments and samples stored in any SBK. Vienna implements and supports SBK  which is a subset of the standard SBK designed by E-mu. This subset is completely format compliant with the standard SBK.


What are Banks, Instruments, Samples and Presets?


In standard SBK, separate banks are defined so that instruments can be grouped together according to the user’s preference. Banks, instruments, samples and presets have a hierarchical relationship which the following diagram illustrates.
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The mapping of wave samples to keys is a 'many-to-many' relationship. Percussion instruments do not need key ranges. This is because they are key-based instruments. Each percussion instrument is connected to a key internally. There are 128 keys and they are numbered from 0 to 127. Hence, each percussive section is actually an instrument-based instrument shared by 128 key-based percussion instruments.


Presets are operators which when applied to a particular sound source (sample) produce varying sound effects. The final sound quality of an instrument will depend on both the quality of the sample and the tuning of presets.


Standard SBK


Standard SBK files contain multiple banks which can be downloaded to the hardware. An example of an SBK file that contains multiple banks is the Synthesizer SBK that comes packaged with the Sound Blaster AWE32.


There are instrument-based and key-based instruments in these banks. Each instrument-based instrument in these banks supports the entire playable range of keys. On the other hand, each key-based instrument is defined by a key. Percussion instruments are usually key-based and are known as Drum-kits.


There are up to 128 melodic banks and 16 percussion sections supported in the Synthesizer SBK. Each bank can contain up to 128 instrument-based instruments.


Vienna's SBK


Vienna allows users to edit and create instruments only within a single bank. This is to encourage users to create SBKs which can be downloaded into the user bank. In this way, users will only need to create instruments which they wish to override while retaining the original set of Synthesizer instruments.
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The user bank is divided into two sections, Melodic and Percussive. The instruments inside the melodic section are instrument-based and the percussive instruments are key-based. Percussive instruments are also known as Drum-kits.


Working Environment


Vienna's working environment is instrument-centric. At any one time, the internals of only one instrument are exposed to the user. This approach helps users to concentrate on the editing of a single instrument at a time. Users can tune the presets of the instrument and rehearse it in real-time.


The environment is basically built up of several ‘decks’. This coincides with the traditional way of patch-editing. These decks provide the user with a friendly work environment and an instant view of the instruments’ internal. There are a total of 6 decks, allowing users to rehearse an instrument, add samples to it, view the sample waveform and adjust individual presets.
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The deck which performs preset editing lets the user perform coarse and fine pitch tuning, control the Low Frequency Oscillators, manipulate sound envelope settings as well as root-key assignments for pitch shifting. These editing features fully exploit the hardware’s capabilities in sample synthesis.


 Vienna SF studio’S FEATURES


Vienna employs several fields of technology to offer users the best tool for SoundFont editing and is at the same time user friendly.


Help system


Vienna offers help in 3 levels. Each level offers varying degrees of help and these are:


On-line Help with context sensitive support ( for beginners )


Instant Help Bar ( for intermediates )


Balloon Help ( for more experienced users )





Just like the rest of Creative’s Windows applications, On-line Help provides beginners with functional descriptions of Vienna’s various entities. It also provides context dependent help to users when they ‘point at their doubts’ with their mouse pointers. Help Bar informs users of the types of operations they can perform. It also displays informative help contained in a single sentence. 
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Balloon Help pops a tiny ‘reminder’ whenever the user points his mouse pointer at an entity. This ‘reminder’ is useful to those who are reasonably familiar with Vienna but need some help with unfamiliar controls.


Drag-able controls


Vienna’s controls are invoked most frequently to control the Sound Blaster AWE32 hardware or adjust preset values. To improve human-machine interaction, Vienna’s controls are made drag-able. This means that controls can be ‘dragged’ by users visually making the process more interactive e.g. users can drag the shape of an envelope or the loop points of a sample.
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Virtual/External MIDI rehearsals of any instrument


Instruments created in Vienna can be rehearsed on the virtual and/or physical MIDI keyboard. Vienna permits users, who own MIDI keyboards to play their creations on their external MIDI keyboards, a practice favored by most MIDI keyboard owners. In addition, Vienna allows musical notes of any instrument, including ethnic ones to be played on the computer’s keyboard with the help of the mouse. Most standard GM, GS and MT32 sets do not include ethnic sounding instruments.


Cooperative sample downloading and device acquisition


Besides being ‘friendly’ to the user, Vienna is also compatible with other MIDI applications. Traditional MIDI applications tend to hog the MIDI device and refuse to release it until the application is terminated. 


Vienna, however takes a different approach and is designed to work cooperatively with other MIDI applications by releasing the MIDI device when it does not require the device’s services. When Vienna fails to acquire the MIDI device, it does not abort the application abruptly. Instead, it allows users to continue with their SBK editing while disabling only the audition feature.


Vienna is DRAM usage intelligent. Vienna recognizes that while users are editing an SBK, the DRAM on the hardware may already be in partial use. If the user has sufficient DRAM on the hardware for just a single instrument, Vienna will proceed with the editing. As such, Vienna only requires the user at any one time to have enough DRAM to contain the user’s samples of the current instrument. If there is additional memory, Vienna caches some of the instrument’s samples in it and thus reduces the downloading time. This feature also means that the user can work on SBK files which require large amounts of DRAM without being restricted by memory constraints.


Supports 16 bit mono PCM and internal ROM samples


Instruments are combined from sound samples. These samples can be either users’ samples or Sound Blaster AWE32’s ROM samples.


User defined samples are in the commonly supported 16 bit mono PCM format. These samples are read by Vienna and converted to its internal format. This feature allows users to build up a large library of readily available samples.


Sound Blaster AWE32 comes with 1MB of internal ROM samples. These samples have been carefully selected by E-Mu and form the basis of Sound Blaster AWE32’s synthesizer banks. Vienna allows  users to tap from this ready library of sound samples which can be used for creating their own instruments.


Supports Multi-Sampling and Multi-Layering


A highlight of Vienna is its support for Multi-Sampling and Multi-Layering. Users can embed multiple samples within a single instrument and each sample has a different method of playback. As a result users can create complex instruments using primitive samples. These samples can be arranged to be played distinctively across different keys or layered on one another to produce complex sounds. An example would be a stereo instrument created from two samples each panned to the left and right.


Vienna’s Components


Vienna consists of several well thought out components to help users quickly and easily create a SoundFont bank file (SBK).


The Managers


The Instrument Manager and Sample Manager provide the user with overall control of a bank's resources.


The Instrument Manager dialog gives users an overview of the bank's instruments, both melodic and percussive. It also lets users manipulate the bank as a whole. Functions like renaming, copying, pasting and clearing of instruments are supported here.  Various bank statistics like the bank's total sample size, total number of presets, etc. are also provided here for “number-conscious” users. Most importantly, Instrument Manager provides  users with a way to copy instruments from another bank, thereby providing a fast way for  users to create customized banks. To copy instruments from other banks, users simply import the bank and copy the required instruments.
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The Sample Manager dialog manages all the samples of the bank. It is the place where users import their prepared samples for use in the Instrument Manager. Existing “ready-to-use” internal ROM samples can also be easily imported into the bank. Sample deletion and replacement performed in Sample Manager have a global effect on the bank. For example, deleting a sample here would mean that all instruments using that sample will have that sample deleted too. Such a global affecting facility allows users to replace an existing sample used by several instruments quickly and all at one go. Statistics of the sample highlighted are also reflected at the bottom of the Sample Manager. These statistics provide information about the usage of samples as well as the number of ROM and user samples involved.
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The Decks


Vienna’s main interface consists of various “decks”  that allow users to rehearse and fine tune instruments created. 


The Keyboard Deck presents users with a virtual MIDI keyboard controller that can be used to rehearse the working instrument. On this virtual musical keyboard  users can “play” the current instrument. A drum pad can also be “struck” to play the working drum instrument. Various MIDI performance controllers allow users to make adjustments to the sound output of instruments.
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Just below the Keyboard Deck is the Sample Deck which lists the samples being used by the working instrument. The highlighted sample is the one currently being worked on. In this deck,  users can adjust the key range and root key for each sample of the instrument. Three easily accessible buttons allow for the adding of  new samples to the instrument or the removal or replacement of working samples. The Sample Deck also supports 'Solo-Sample' audition so users can choose to rehearse all samples at once or just the working sample. 
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Following the Sample Deck is a group of four “preset decks” that users can use to fine tune the various presets of the working sample. The adjustable presets of a sample are grouped logically into these four decks namely, the Envelope Deck, Modulator Deck, Miscellaneous Deck and Loop Deck. 
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The Envelope Deck lets users shape the envelopes of the working sample by adjusting the Volume (Amplitude) Envelope and Pitch/Filter Envelope. Adjustments to these two envelopes affect the sample’s volume and pitch or filter.
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The Modulator Deck provides users with two sets of modulators to adjust a sample’s pitch, filter or volume to give the instrument created a more realistic feel. Modulator 1 adjusts the pitch, filter and amplitude of the sample, while Modulator 2 adjusts the pitch only. Users can pre-determine when modulation is to take place and also control the modulating frequency of each modulator.
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The Miscellaneous Deck gives the user  control of 4 separate groups of presets. These groups are Filter, Tune, Effect and Volume. The Filter group contains the filter cutoff and filter Q presets. The Tune group allows the user to coarse or fine tune a sample's pitch. Effect presets determine how much effect amount should be applied to a sample. The Pan effect is for creating instruments for special effects in games while the chorus and reverb effects can be used to greatly enhance sound quality. Finally the Volume preset lets the user set an individual sample's volume level in an instrument. This preset can also be used to ‘highlight' a particular sample within an instrument.
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The last of the four “preset decks” is the Loop Deck. It presents in graphical waveform   the working sample to allow the user  to accurately set  the loop points of the sample. Functions like zooming in and out of the waveform, locating a particular loop point and setting loop points can be done effortlessly by using the mouse. In this deck, the user can also  enable or disable looping of the sample during playback.


Toolbar and Help Bar





Vienna also has a Toolbar and a Help Bar. The Toolbar provides fast access to frequently used functions and in addition allows users to quickly select the working instrument for editing. The Balloon Help feature is also supported in this toolbar. The Help Bar, which is   located at the bottom of the main user interface, provides one-line help text for any object the mouse cursor is pointing at.
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Conclusion


Vienna SF Studio is Creative Technology’s premium patch-making software tool. It is developed specifically for audio cards like Sound Blaster AWE32 which incorporate the EMU8000 processor from E-mu Systems, a world leader in music synthesis.


To summarize, Vienna allows users to virtually create any sound effect of their choice, limited only by their own imagination. Exotic sounds of ethnic instruments like the sitar that are not found in standard GS, GM and MT32 sets can easily be created using the editor.


Vienna fulfills the promise which musicians and computer enthusiasts have longed for in the Sound Blaster AWE32 -- sampling capabilities without the need for an expensive sampling keyboard. This powerful SBK authoring tool is user friendly, such that even a non-musician can comfortably handle it.





References


For more information on Sound Blaster AWE32’s features and Sampling Synthesis concepts, refer to the “White Paper: Creative Technology’s Sound Blaster AWE32 Audio Card”.


The user documentation that comes with Vienna SF Studio also provides some coverage on fundamental sound topics.








Creative WaveStudio, Vienna SF Studio and Sound Blaster AWE32 are trademarks of Creative Technology, Ltd. SoundFont is a trademark of E-mu Systems, Inc., 1993. E-mu is a registered trademark of E-Mu Systems, Inc. All other trademarks are owned by their respective owners and recognised as such.
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