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A Building is Solid Music.
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From the Editors

It has been more than 3 decades since the electronic computer entered into
the realm of music. A burgeoning interdisplinary study,computer music, has
fong come into existence and speedily developed.All facts show that a powerful
computer is a highly effective tool for musicians in the fields of musical theoret-
ical research, composition, performance, digital sound processing and music
education.

The Chinese folk songs is a precious treasure of our national cuitural lega-
cy with a long history and rich and colourful tradition. Nowadays, a book enti-
tled “A Collection of Chinese Folk Songs "is being compiled and collated by
musicians in China, whose publication will surely lay a solid foundation for the
study, inheritance and development of the fine traditions of Chinese music. “A
Computer Music Series of Collected Chinese Folk Songs” will systematically
represent the research achievements of the folk songs from the collection
through computer. “ The Musical Curves and Tone Differences of the
Mongolian Folk Songs”™ will be the first volume of this series, With the devel-
opment of the research work, other volumes will follow in succession.

This series is dedicated to musicians and students and graduates who are
now studying in musical institutes, and shall also be valuable as reference books
to those fellow workers in computer science arca who are engaged and have in-
terest in computer music. We sincerely hope that all our friends will have re-
gards for and take good care of this new burgeoning seedling, which is growing
in the soil of the borderland between music and computer science.
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Preface

In recent years, a new method of scientific research in the study of music
has been exploited,that is,to analyse the formation, structure and characteristics
of Chinese folk songs by means of a computer , tl.e modern medium in scientific
and technological research. The publication of the boak entitled “ The Musical
Curves and Tone Difference data of the Mongolian Folk Songs ", as the first
volume of “A Computer Music Series of Collected Chinese Folk Songs ”, may
be cited, which marked the filling of the blank in the scientific research works of
coraputer music in our country. This, I believe, will certainly suit the fancy of
the broad musical public and musicologists at home and abroad , who will sure-
Iy appreciate the book and be willing to preserve and study it.

For the present day, howacvcr,thc work of analysing and studying tradi-
tional music by means of a computer is only confined to a few computer scien-
tists and technicians; similarly, only a small number of musicologists take inter-
est in this method. In short, the work is still in a period of emergence and explo-
ration. Consequently, the range of its analysis 1s so far limited, and some of the
items on the research agenda cannot even be initiated owing to the lack of com-
plete and adeguate provision of equipment . Nevertheless, a new page has been
added to the history of music in this field; and I am confident that in the near
future, the research work of computer music will assuredly deepen and develop
in many aspects, and grow into a newer phase of perfection.

Today, we still have to rely on professional scientific and technical workers
in computer science for the operational technique in the field of computer ana-
lysis; the inputting, processing and calculation of musical information and data
, for most of our scientific research personnel in music are new to computer op-
erations. In like manner,'those who are cngaged in scientific and technological
research of computer science are also lacking more than a rudimentary know-
ledge of musical theory, and therefore, might more or less be bored by such
operational work.but I think this is merely a transient phenomenon , which will
happen just when the work is at the start. With the passage of time and the de-
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velopment of the research work, the scientific research personnel in music will
place the various computer techniques within the lists of their own study plan;
while & number of researchers who take the analysis and study of music as their
personal speciality will undoubtedly spring up from among the scientific and
technical personne! in computer science, and their knowledge in the basic theo-
ry of music will steadily be on the increase,too. It is, therefore, insvitable, that
the day will come when the study in this new field shall make headway with a
higher speed.

It is quite predictable that with the entrance of musical analysis using a
computer into the realm of research work of our national folk music, we shall
be able to acquire more accurate and authentic data for our scientific research,
and shall at once have the possibility to alleviate the labour and reduce the time
of calculation of our scientific researchers to a great extent, thus saving them
more of their time and energy to deal with contemplation and ¢xplorauen ata
higher level.So the work in this field, will, as it were, be greatly conducive to the
development of our national folk music and is bound to have a valuable future .

Our national folk music has abundant treasures, in which there is a great
diversity among the various nationalities , not only in their languages, but also
in their tone colours, formations and structures of music. As a result, it is obli-
gatory that the researchers of our national folk songs be committed to the ar-
duous task of scientific research in this respect; that is, to bend their effort to
the operation and application of computers for the study of our national folk
music. Without resorting to this modern medium of scientific research, we
would be too slowmoving in our progress, and couid not hope to attain the nec-
essary depth and to meet the objective requirements in store for us. We are now
vet in a period of exploration and exploitation. We sincerely hope to gain the
support of the central and local musical institutes and conservatories of various
levels. We hope that they can set up relevant special organizations to be in
charge of this work and include it within their program of scientific research, or
establish some new specialities to set the musical computer analysis roiling on
accordingly, thus pushing forward the cause of scientific research in the field of
national folk music with an accelerated development, in order to satisfy the
growing requirments of socialist construction for national folk music.

Lu X
Sept.9,1989
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Foreword

In his study of a folk song or other musical works, a musician often has the
need to use the techniques of analysis to understand its musical form,the vari-
ous fundamental elements that constitute its tune ( the mode,the scale,the
thythm,the metre, the grace, the typical melodic members, ete ., for example)
and their mutual relationships; and on the basis of this analysis, through further
comparison and generalization, he shall be able to find out the stylistic charac-
teristics of the folk songs of a nation or a2 region. However, this work 1s particu-
larly complex and tedious. If it is to be done ali by hand, the workload will be
too onerous and troublesome; and more often than not, it will be guite unlikely
1o have the authentic and adequate data secured. Morcover, it 15 sometimes in-
evitable that the conclusion thus drawn will too easily be subjective under the
influence of the researcher’s personal perceptions. This being the case, for the
purpose of promoting the research work in our national folk songs and other
folk music , we feel obligated to use the advanced modern medium , the elec-
tronic computer, in our research work, so as to render a great service to the mu-
sicians . With this end in view, we have made some attempts in this field in re-
cent years under the complete support of the famous musician Lu Ji and other
musicologists and relevant organizations. We have conducted some analytical
research through a computer, into 155 songs of the Xintianyou (a kind of
Chinese folk song), 150 Mongolian folk songs and 45 famous songs of China
and foreign countries.(In order to make it easier to have a comparison , we have
included in the Mongolian folk songs some parts of the Pashandiao (a kind of
Chinese folk song) and Manhandiao {a kind of Chinese folk song} and other
non—collected Mongolian Songs). The steps we have taken are; first to encode
the songs and relevant materials, and input them into the computer, so as to es-
tablish the database and material base; then to create approprate programs ac-
cording to the demands of analytical items into the computer;and lastly, to op-
erate these programs and output the required results of analysis. As of the
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present we have established a program library, which includes a program of
music score input, a numbered musical notation printing program, a program
of drawing the musical curves, the program of the notes statistics, a program of
establishing the tone difference sequence and statisticizing the tone differences
and adjacent tone differences, a program of statisticizing the beginning and end-
ing notes and note series, melody—classifying program , a program of analysing
the complexity of melody and rhythm, a program of analysing the similarity of
melody, etc. A considerable amount of data and conclusions have now been
drawn from the abovementioned programs. This book is hereby to represent
the outcome of the analytical rescarch into the Mongolian folksongs in the fol-
lowing two aspects: '

1. Musical Curves

The musical curves are curved lines drawn for each song in the
two—dimensional space with the pitch of the note as the vertical coordinate and
the duration as the horizontal one. This curve diagram may also be regarded as
a new type of musical notation, which shows a higher accuracy and clearer
visualization in pitch and duration than any of the present notations. In the no-
tation of staves, for example, the sharp and flat notes are indicated on the same
line or space as the natural one ; but in ouwr musical curve , not only can the
natural note or the altered semitone be distinctly indicated, but even a quarter
tone can also be lucidly displayed . In the notation of staves , the durauon of a
tone is indicated by different note shape ; but in the musical curve, the relative
length of duration and the beginning and end of a note can all be vividly
shown.It is said that music is a fluid “building”, but this fluidity shall be more
visually and more thoroughly perceived by a musician through the musical
curve of a song . Furthermore, a musician often wants to analyse the melodic
line of a song, and to understand the various means of the melodious develop—



ment, such as the repetition of the same tone, the step—wise progression, the
skip progression,the melodic sequence, the mirror, the extension, the compres-
ston,the contrast, etc., all these can be clearly seen on the musical diagram. Even
the quickness or slowness of a rhythm can also be palpably shown before your
eyes.A comparison alone, between two songs or the fragments of two songs in
their musical curve, will enable you to see their stylistic identity, difference or
resemblance , through which you can often form a number of significant con-
clusions. Thus, it is obvious that the musical curve diagram is a new type of no-
tation which can render a greater service to musicians and musicologists in their
research and analysis of musical works.

2. Data of Tone Differences

The sequence of tone differences is a series of pitch differences ( to be
counted by a whole or half tone ) between every two adjacent notes of a song. It
reflects the song’s interval changes in one aspect . In analysing a musical work ,
the musician often needs to understand the whole or part of the interval se-
guence, so as to discover the characteristics . Likewise, he often needs to find
out various tone differences of a song, or the folk songs of a whole region, such
as the frequency of wide leap for fourth, fifth, sixth and so on. All these charac-
teristics can be obtained through a statistical table of tone differences.

On the basis of the tone difference sequence, a statistical table of the adja-
cent tone differences can also be worked out. The adjacent tone difference rep-
resents the interval relations of three successive tones . This is very important
because in a song,the three successive tones often have a certain characteristic
which is of particular significance. For example, in the tunes of folk songs of a
certain region,there is a combined structure with one major second and one per-
fect fourth forming the adjacent three tones, which becomes one of the most
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important characteristics of the folk songs of that region. Torough the statisti-
cal table of the adjacent tone differences, all descriptions of three successive
tones occurring in a song can be easily obtained.

We are going to dedicate this book chiefly to the musicians. To those who
are engaged in the study of Mongolian folk songs, we hope that this book will
serve them as an instrument and a reference material, and enable them,through
simple reasoning , calculation and comparison to draw the necessary conclu-
sions they require ; or otherwise , it will help them to find out new research
themes; and directly making use of the data from the database or material base
of folk songs we have already established , through programs written by you or
by us, to draw oew conclusions for their research work . To pther musicians, we
hope that this bodk will give them the suggestion that te use a4 computer would
be a new approach to their research and analysis of music. We welcome them to
recommend to us the songs they have researched ; we are willing.to provide
them the data they want.

Now our work is just at the start; and this book is also a mere attempt that
entails better works in the field of computer music, just as the Chinese proverb
says ,“ Cast a brick to attract jade” . We sincerely hope that there would be
many musicians , as well as our collegues of the computer science circles , who
would collaborate with us, providing us with more research items, more sugges-
tions and better approaches to make the application of computer to the work of
musical analysis and other areas enjoy a more rapid development . Owing to
our smattering of musical knowledge , there must be many errors and even ab-
surd mistakes in our book. We hope that the musicians,and those who are en-
gaged in the work of computer science , as well as our reading public, will give
us their criticism and comment, so as to enable us to make the necessary
revisions in the next edition.



HAMEZERS N

<l> BEEHPEALRSEETHEEREN T HE —HBENEFIRETHS,
EREWR THA x FRANTRATS XM SEESHTR | BEEER .

FOBMUT BRI T BN S SR F UL 30 fRBER. WEBMUFLCARERE, AR
B S 04T i A8 ) £ ) 6 U

<2> WRERS F-TFE TR REFRMT PZ=a/b ERL b 4FFH Y
— BT a M, EREHHAT. AF T=XXX EFRE04E XXX 3., —¥KEE2S
S, #HF. EEM R,

<3> ERBPERE. BELE. BRBARE—H. EREANRE—TIFYE
JUR, SR B U/

G MRS B PR —2F .

A RABRCHALTBFIARENERIFINE S FERNILAR
(E.G,BDF). FASMARZAMENSHFERRXEMUIAKERREER,

<4> EANE . =GR TR TEAMERERBHE LENERER . €
M2 k56 LG F.

N RRAREFARHEISE N ETRAHETEE.

L ZRAEF AR ED S AT A AR #.

N EREEFEEEL.

S FTHRFS.

~: RS,

&R

 REE

EH T BRSNS AN | "B A,
BRI R AR RS KA B R | BB L.
RS,

BENS.

 BER S ERN ISR EET UMY A HAEE MEEERKEN 3/ 4.
O RERS S BT L

>3 <A v



