Computer Technologies Application and Practice Problems in the Musical Culture Area
Every year computer technologies extend the list of their abilities in different fields of professional human activities including arts. Computer is regarded as a technical tool that helps musicians in their educational processes and professional activities, that are connected particularly with practical lessons like solfeggio, harmony, instrumentation, polyphony, improvisation, folk creative work, musical compositions analysis, etc. 

In spite of rapid update of existing software programs and appearance of new ones, many problems that musicians face with when they work with computers have not been solved yet. Therefore, sometimes they have to solve of some technical problems themselves. From my point of view two categories of professionals must take part in development of the required software package: musicians and experts in computer technologies. The first group could raise and define the objectives and the other one could develop the program.

The most necessary computer technologies for musicians concern working with sound, text (wordy and notational), Internet.  Computer has broad varied abilities for working with sound. A detailed in-depth study of some computer hardware parts that have an influence on work with sound and multimedia in general is expected after familiarity with computer devices and peripheral equipment (processor, motherboard, video and audio cards, CD-ROM, printer, scanner, keyboard, mouse, modem, etc.). The following items are included into analysis of computer’s audio system: 

· Audio cards classification, their capabilities;

· Special hardware extensions for work with sound (Creative® EAX™, Aureal A3D technologies for higher quality of sound and 3D sound, hardware methods for generating 3D sound);

· Pin and socket connectors of audio cards and possible ways of their use;

· MIDI-keyboards;

· Classification and types of sound speakers: common stereo speakers, quadraphonic speakers, 3D sound speakers, subwoofers, and analogous and digital speakers.

Analysis of processors technologies, instructions sets, special capabilities of individual processors’ architecture (IA MMX, AMD 3DNow!, Intel Streaming SIMD Extensions (SSE), Intel Streaming SIMD Extensions 2 (SSE2)) allows to achieve the required level of effectiveness, performance and speed in work with multimedia and also help to correctly select a computer system optimized for realizing specific musical projects. 

Each operating system offers specific unique capabilities in multimedia area, including work with sound that is especially significant for musicians. Therefore it’s needed to know the capabilities of each widespread operating system today and especially of their latest versions (e.g. Microsoft® Windows® 2000/XP/64-bit XP/.NET) for professional work. However in practice today users are generally being taught to use Microsoft® Windows® 95/98/Me operating systems and have a very brief familiarity with other operating systems.

A sound card provides different ways of computer application as a main part of the computer’s audio system. Among them are: 

· Listening to a CD and to a computer disk-stored music;

· Recording of necessary compositions (including created by the user) on a CD and on external audio devices connected to the computer (e.g. tape recorder, musical center, etc.);

· High-quality processing of different audio materials (vocal and musical);

· Music and speech recording on the computer from different audio sources (microphone, radio, television set, videotape player, vinyl disks player, etc.);

· Ability to use external audio devices and equipment as sound amplifiers and back to front;

· Sound conversion from digital to analogous format and back to front, analogous and digital sound transmission through input and output pins and sockets of the audio card.

A choice of the correct audio file format with the right settings and features plays a very important role for a musician. The formats can be divided into two types: digital and musical. Most of them use general digital data lossless compressing algorithms (LZW encoding, Huffman’s tables, etc.). Digital sound quality and compression also depend on used sampling rate, sample rate and recording mode (mono or stereo). Storing a higher quality sound requires more disk space. There are also some methods that can greatly compress an audio file with minimal sound distortion. It’s very important for musicians to make it able to choose an optimal format based on the foregoing capabilities and features for individual projects. In addition to the most commonly used formats (MIDI, WAV, RealAudio, MPEG 1.0/2.0 Audio Layer 1/2/3, WMA, etc.) a musician may also need to use some special formats, e.g. modules optimized for voice encoding/decoding (DSP Group TrueSpeech, Voxware ToolVox, EchoSpeech), formats with maximum music compression (VQF, AAC, PAC). 

Special programs (players, e.g. Winamp, RealPlayer, K-Jofol, Media Player, etc.) are used for audio files playback, each of them can handle one or more formats. In addition to common playback and rewind operations they also usually provide adjustable equalizer, balance, tremble and bass controls, can add different sound effects including 3D sound surround, etc. Programs for sound recording and processing work usually only with defined audio file formats, therefore sometimes programs for audio files conversion and encoding/decoding are required. A professional musician must also know the ways programs handle multimedia formats: they can implement their own algorithms and can also use Microsoft® DirectShow® technology that allows DirectShow®-compatible applications to use any multimedia file format by installing appropriate software filters (codecs, filters for playback/rendering, converters, etc). 
Special problems occur during interpretation of folk melodies into notes because of peculiarities of performance by amateurish singers. It happens primarily because of sometimes occurring not tempered tune and rhythmical originalities. Therefore there are many works by different specialists in folklore dedicated to problems of correct reliable interpretation of folk music into notes. More often computer technologies are being used in this case. Sound numeralization, processing, reduction of noise, unexpected repeats and some other faults of performers play a great role in work with folk music records. Special software products that provide professional hi-level sound processing with support for external filters or modules can be used for that (e.g. SoundForge, WaveLab, etc.).

Musicians often deal with different types of music analysis. Computer can greatly make easier this difficult process. Computer can carry out a detailed analysis (not emotional and semantic, though) of composition performance by one musician or another, e.g. it can discover a discrepancy in some parts from the original. There are some editions specifically dedicated to F. Shalyapin. Computer can also perform a much faster technical analysis of differences between interpretations of the same composition by different performers than man. Facture, rhythm, harmony, melody, stop and some other analysis of large quantity of musical compositions must be performed in order to realize a style of some composer’s creative work, school, genre of folk music and its cataloging, determine connections between creative work of different nations.  Computer analysis can be used to complete unfinished compositions in a more correct way concerning style, determine an author of compositions manuscript. Moreover it can help to create remakes and own compositions in a specific genre or style of music of some composer or even in a style of a specific composition. This is a typical exercise in “Improvisation” subject and is considered to be one of the most effective methods of familiarization with different music. 

Computer harmonization of melodies, karaoke and MIDI sequencer are probably considered to be the most popular software musical programs today. Computer harmonization of melodies is one of the first computer musical projects and it is still interesting for software developers and musicians that always deal with harmonization of some melody or bass, create a facture-based get-up of melodies with predefined chords chart. In this case computer can give its own variant for comparison or as an example. Musical trackers can be used to create simple light remakes or transpositions of popular melodies. Especially teachers of musical schools often work on creation of such remakes and it takes a lot of time. It’s possible to use existing printed materials accepted in traditional musical pedagogics on the required topic for contents while developing a new software application for computer harmonization of melodies, e.g. classification of song melodies on the grounds of their typical harmonic filling. 
Karaoke became very popular as a program intended for rest and entertainment. It’s used now and will be used in future as songs are unlimited and continue to enrich with big amount of new compositions. Besides karaoke can be used in education: 1) in learning unfamiliar to students songs, especially songs of different nations written in their native language; 2) in singing these and other songs on lessons with different types of accompaniment, e.g. traditional, pop, jazzy, etc. Musician must also know the two ways of making karaoke: 1) selection of his or her own original accompaniment; 2) reduction of vocal part in existence song. 
MIDI sequencer and other programs can familiarize a person with different instruments – traditional and folk ones. They can provide detailed visual information about their appearance, structure, performing techniques, compositions where the specified instruments are strikingly sounding (soloing). Computer can be used in instruments subject lessons for making musical ear tests designed for timbre recognition of different instruments, and timbre dictations in solfeggio lessons. It is clear that computer enormously helps students to prepare for these tests and to get the respective experience and knowledge at home.

Computer helps to create orchestration and arrangement of somebody’s composition and check and adjust its sounding, e.g. by Steinberg Cubase program. Orchestration can be implemented in any timbre composition and can be saved on a CD. In reality it’s sometimes impossible to find the required cast of performers especially as some off-centre instruments are used. Sometimes electronic sound processing, special effects are required.

In addition to sound processing computer text (wordy or presented in notes) management skills are also important for musicians. Computer presents wordy text in different ways (SBCS, Unicode and Unicode Surrogates, DBCS, MBCS, etc.). There are different character sets and text storing file formats that generally effect on amount of available symbols and their forming features. Graphical representation of text depends on used fonts, e.g. raster, vector, TrueType, Microsoft® OpenType®, etc. Therefore fonts play the most important role in text rendering quality. Text editors are used for typing, e.g. Microsoft Word, WordPad, etc. However musicians usually need several editing programs (text editors, notes editors, etc.), therefore data transferring from one program into another is often required that can be done by use of converters, clipboard/OLE/DDE if supported. Frequent use of computer in this area is connected with writing and designing different works: newspaper and magazine issues, radio broadcasting, opening address for concerts, programs on different subjects, traditional texts, etc. The amount of typed text sometimes becomes quite huge. Therefore programs for converting dictated text from microphone to computer representation can be used and the ways of developing of such programs for different languages of Russian Federation must be analyzed. 
The profession of a musician sometimes requires use of bilingual or multilingual dictionaries. After all the most generally used terminology has been created in Italian, Latin, Greek and German. Therefore it’s necessarily to familiarize with different computer dictionaries. The problem of creating hi-quality translation still exists. Besides, musicians of many nations in Russian Federation have an aim of arranging musical dictionaries in their own native language.
Notes can be presented by use of special fonts, images of notes or special notes editors. Sibelius is considered to be the most successful program among them. These programs allow to type/print and usually to playback typed melody and can save it in audio file. Some programs can convert an audio file in notes. Most musicians have to deal with manuscripts. As a result a program that can recognize scanned texts is very useful.

The recording forms of traditional and modern score of compositions and folk music are very varied and differ from each other. As a result familiarization with large amount of symbols of notation in music occurs. It’s possible to sample different notes reading-books that are widespread in musician’s life by using computer technologies.
For musician Internet is a place for searching the required information about music (entering different libraries, magazines sites, etc.), contests and competitions, different musical institutions, searching for the music itself, its notes, etc. It requires skills of downloading the needed information and its printing or saving on CD. Creating web pages and sites dedicated to some music and culture has become a widespread activity. 

Formats with maximum compression are used in Internet and compression is more valuable than quality considering common ways of connection to the web and rather slow data rate. There are special multimedia file formats optimized for Internet that make it possible to download music from the respective site for rather a short period of time. Moreover they can perform live playback in real-time mode, e.g. it’s possible to listen to www concerts and radio in real time without delays.

