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ABSTRACT

The computer programs designed for music creation are analyzed to integrate computer software
into music creation. Then a computer program utilizing JavaScript is introduced, including the
theoretical basis of JavaScript, the identifiers, and the basic syntax. Finally, the characteristics of
JavaScripts in Max software are studied, and JazzB JavaScript objects are used to program and
analyze the morphological changes of the rhythm structure of jazz. The results show that the
designed jazzy structure includes many jazz instruments such as the piano, the guitar, the bass, and
the saxophone; the rhythm of the melody varies five times, from 128 beats per minute in the
beginning to 132 beats per minute in the end. In the whole melody, electro-acoustic instruments
account for 62.5%, acoustic instruments account for 25%, and synthetic instruments account for
12.5%. Hence, the contents of the music is enriched and condensed, while its texture is also ensured.
The accuracy of JavaScript has reached the last 5 decimal places and the running speed is
Millisecond (105ms), which is more powerful than other programming languages. When using it for
the design of music structure, it can have a better use experience, which is of great significance in
promoting music design.
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1. Introduction

With the rapid development of computers and digital information devices, music creation has been
efficiently integrated with electronic science and technology [1]. Due to the complexity of music
creation, the application of computers has been fully taken into account by composers at different
levels of creation. This enables the two completely different fields of science and music creation to
be interdependent and inseparable [2]. The performance of computer programming allows music
composers to have a certain degree of subjectivity during the processing, which provides infinite
possibilities for music composers when creating music. At present, many programmed music
software have been developed, such as CSound and Max, etc. They can be applied in different music
genres and can be written in different languages [3].
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JavaScript belongs to an unusual type of programming language that is directly associated with
objects [4]. This programming language is relatively easy to master, so it is highly suitable for
computer music composers without a programming foundation. Moreover, it does not need to be
compiled and linked like the C language, so it has a high degree of portability. For example, when the
C language is used to design a music structure including graphics, JavaScript is included in the music
interactive software. Composers can directly input code into the object and run it, without the need
to use other platforms to achieve music programming. In some cases, when conducting computer
music programming, code can be written using the JavaScript programming language, which cannot
be matched by graphical programming because graphical programming cannot perform music
programming quickly and efficiently.

Based on this, in this study, the JavaScript programming language is applied to the structural
design of jazz in the Max software to achieve the integration of different orchestrations of jazz,
providing an effective basis for the structural design of jazz.

2. Method

2.1. Computer Programming in Music Creation

First, program procedure design. The simplest way to establish a program is to divide it into a set of
procedures. This procedure can also be regarded as a program unit that can be used portably [5],
similar to a mathematical function (such as addition or multiplication). To clearly represent the
calling relationship between processes, assume that the Beta procedure receives an input parameter
x and returns a processing result y, which is subsequently used by the Alpha procedure. This process
is represented by the following equation:

y = Beta(x) (1)
z = Alph(y) (2)

Excessive program procedures can be nested, that is, a procedure can call other procedures before
returning control to the initial calling object. As shown in Figure 1 below:
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Fig. 1. Program Control Process of Embedded Process Porting Application

The main part of the program control process is the Alpha program. The Alpha program calls the
Beta program in sequence. After the Beta program has finished its operation, the control right is
returned to the Alpha program. After the Alpha program has completed its operation, the control
right is returned to the core program. Parameters can be included during the process, which turns
the program control process into an active unit and enables it to adapt to different environments.
The entity that defines the parameter is the program that calls it. Generally, the control process will
return a value or complex data information that can be used by the portable part.
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Secondly, assignment and structure control. Assignment is the process of changing a variable.
Inside a program, a variable refers to the name of an area where a value exists in memory.
Assignment can be interpreted in many different ways, such as Arabic numerals, English letters,
computer instructions, or other memory IPs, etc. [6]. The simplest way to control an entire program
is to execute it in sequence: that is, each statement of the program is completed in order. When it
comes to the control parts of selection and repetition, different ways of thinking are involved, and
these ways of thinking should correspond to certain musical requirements and different numbers of
programming sentences. For example, in a loop structure, we might use the formula for the sum of
the first n natural numbers:

S n(n+1
s=3i=2td (3)
P 2

Finally, program selection. Some control structures allow the program to define alternative
execution paths. Within this kind of control structure, a path can be selected based on the result of a
test, and this path allows the control flow to pass through. The selected - based control structure is
as follows:

F=(lc-S1)+(1-c-S2) (4)

Where 1c is an indicator function when condition ¢ is true time value 1 and 0 otherwise;
similarly, 1-c¢ means when condition c is false time value is 1 and 0 otherwise. "-" in this expression
can be regarded as a logical "execute" operation, and "+" here is not a mathematical addition, but a
logical "or" (i.e., choosing to execute one of the paths).

The selection - based control structure is shown in Figure 2 below:
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Fig. 2. Control structure flowchart based on selection

2.2. Program Design in Computer JavaScript

JavaScript belongs to a type of object-oriented interpreted programming language and has a
case-sensitive feature. That is to say, when keywords, parameters, function names, and all identifiers
in the language are input, a consistent case pattern must be used [7]. Suppose a Boolean variables a
and b, which represent whether two conditions hold or not. In JavaScript, we can combine these
conditions using logical operators, such as:
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Logical "AND" operation:

true if A=true and B =true
AnB= , (5)
false other wise
Logical "OR" operation:
true if A=true or B =true
Av B= (6)
false if A= false and B = false

A JavaScript statement is usually followed by the punctuation mark ";", and the main purpose is to
separate statements. However, during the JavaScript process, if statements are placed on different
lines, a semicolon for pause is not necessary. One function of JavaScript is that all text between the
"//" symbol and the end of the line, as well as between "/*" and "*/", can be removed. Moreover, this
text can span multiple lines. Most importantly, no nested text is allowed within this range.

In JavaScript, identifiers can be used to name variables and functions or mark certain loops in the
code [8]. The first character of an identifier must be a letter, an underscore, or a dollar sign. The
following characters can be letters, numbers, underscores, or dollar signs, but numbers cannot
appear as the first character because it would be impossible to distinguish identifiers from numbers.
The following are valid identifiers: b, c_boy, or x20. However, there are many words that cannot be
regarded as identifiers in JavaScript, such as try, this, with, for, true, etc.

The basic data types used in JavaScript are characters, strings of numbers, and boolean values [9].
In JavaScript, all numbers are represented by floating-point types, which support direct integers,
octal numbers, hexadecimal numbers, and floating-point literals. Assuming that a decimal number is
x, which can be converted to a binary, octal, or hexadecimal representation, the logic of the
conversion can be expressed in the following way:

Xio = Zbi 2! (7)
i=0

X, = Zol. -8 (8)
i=0
p .

X =D h 16 (9)
i=0

where b, o,, and &, represent each number in binary, octal and hexadecimal, », m and p are the
number of digits based on the specific decimal number and the transformed decimal number.

There are two types of objects in JavaScript. One type represents an unordered collection of
named values, and the other type represents an ordered collection, which is an array. JavaScript can
also define a more complex object, namely a function, and a special syntax for it has been defined. In
JavaScript, all numbers are represented by floating-point types, which support direct integers, octal
numbers, hexadecimal numbers, and floating-point literals. The method of representing data types
in JavaScript is a string, a set composed of Unicode, Arabic numerals, punctuation marks, etc. Its
boolean data types are "true" and "false", which represent whether the analyzed situation is true or
false. In a numeric context, "1" is used to represent correct and "2" is used to represent incorrect. A
relatively important word is "null”, which represents no value. If a value represents a scalar of null, it
means an ineffective object, value, character, or boolean value. It will also be converted to "false" (in
a boolean context) or "0" (in a numeric context). When variables in JavaScript contain many values,
the variables can be defined to save and process data within the program. For example, the following
JavaScript code assigns the number 7 to a variable named K:

Var K;
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Var K=7;

In JavaScript, a function is an executable code segment defined by the program as a predefined
function. Functions can be invoked multiple times. A function can have actual parameters or formal
parameters and can return a value representing the result of the calculation. Functions in JavaScript
store actual values in arrays, objects, and variables. An object is a named combination of known data,
and this known data can usually be utilized as the properties of the object. When utilizing the
properties of an object, the object must be referenced, followed by a dot and the property name. An
array is a combination of values. To obtain a value in an array in JavaScript, a subscript value
enclosed in square brackets can be added to the array name. An array can be created by using the
constructor function Array(). If an array is successfully created, any element in the array can be
assigned a value. Arrays are one of the most core data types in JavaScript. An array represents a
collection of values and is also an ordered set of values. All values within an array are called
elements, and each element in the array has a subscript. Moreover, the number of elements can be
changed at any time. In JavaScript, the subscript of the first element in an array is 0. The steps to
create an array are as follows:

Var note=[];

Var x=[1,3,5,7,9];

If an array needs to be trimmed, Array.shift() and Array.pop() are used for deletion. Another
characteristic of an array is its length, which represents the total number of elements in the array.
Generally, the length property is one more than the largest number of elements in the array, and the
length property also changes as the elements in the array change.

The common way to define a function in JavaScript is by invoking the function statement.
Immediately following "function" are: the name of the function, the types of parameters within
parentheses (separated by commas), and the JavaScript statements that form the main framework of
the function. A function can be defined with multiple variable parameters. The function may or may
not contain a return statement. A return statement can cause the entire function to stop working and
return the current result of the function to the calling object of the function. The invocation of a
known function can be defined using ().

Thirdly, regarding the naming of functions, in JavaScript, every valid identifier can be used as the
name of a function. It should be noted that the assigned function name should be as concise as
possible, and the function name must start with a lowercase letter. When a function name contains
multiple words, underscores are used to separate the words.

The most core property of a function is that it can be defined and reused. However, in JavaScript, a
function is not only a syntax but can also be data, which means that a function can be assigned to a
variable, stored in an object's property or an array element, and passed as a parameter inside a
function.

2.3. The running characteristics of JavaScript in Max software

The Max software is a simple and highly efficient platform, which is very suitable for computer music
programming [10]. The js object within it enables the use of JavaScript in Max. Without the need for
other editing devices, one can directly edit the object code of itself using a text editor. After the
emergence of max4.5, one can also use the mxj object to write Java language to create their own
objects. Both of these methods require the compiled program code to be turned into a Max
executable object. When using the JavaScript object, the code will be directly used as a command.
This allows for a faster response to the applets made by the JS object, and there is no longer a need
for the playback compilation time. At the same time, the JavaScript object will first check for
program errors. The JavaScript object in Max allows us to directly edit JavaScript code using a text
editor in the Max environment. The code loaded by the JavaScript object is given by the first object
parameter and specifies a text file under the search path max. If no parameters are provided to the
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JavaScript object, it is also possible to write from scratch in the editor, but the file must be stored
before use [11].

Firstly, global code. When the object editor of JavaScript is opened, the JavaScript code will be
seen. It indicates the program name, function, and program author through the comment box. The
object ignores any program code after the double slash, which is the same as adding comments in
the C++ syntax. The introduction of C syntax comments is also allowed. Consider a hypothetical
global function within the JavaScript object that performs a complex calculation:

f=3 (10)
n=0 1

The code behind the title comment box defines the global code of the JavaScript object. Before the
Max environment starts to communicate with this object, these program definitions will be
presented and the processing will be executed [12].

Secondly, error correction. After deleting the parentheses after post() and performing the
archiving operation, an error message will be displayed in the max window, indicating that the error
is a syntax error, that is, the code does not conform to the JavaScript syntax rules. The parentheses
must exist at both ends [13]. If parentheses of various sizes do not match, a syntax error will occur.
JavaScript will attempt to identify which part of the code contains the error. After correcting the
incorrect JavaScript and archiving again, the program will return to normal. Spelling mistakes can
also lead to syntax problems [14]. For example, sory() is not a correct instruction, and JavaScript
cannot understand it. After correcting the incorrect JavaScript statement and archiving, normal
operation can be resumed.

Finally, function regulations. The Max object uses method programs to communicate with other
objects. It is a repetitive program code that continuously responds to the information received from
input contacts. In JavaScript, these methods are defined by functions in the program code, and each
function should handle different forms of Max input information. In this study, the fan() function is
defined to indicate how the JavaScript object should respond when it receives the fan information
[15].Consider a function fan(n) that processes fan information based on an integer n:

n if niseven

Jan(m) {211 +1 ifnis odd (11)

This program enables JavaScript to know how to respond to the fan message input by other Max

programs. It will print the current value of a in the max window and add explanatory text in front of

it. The post() statement at the end of the function prints a newline character, so the printed message

will start on a new line. It should be noted that the function is enclosed in curly braces. If any one of
them is missing, it will result in a syntax error.

2.4. Music Structure Design

This study takes the design of jazz music as an example. Firstly, the chord level is written using
JazzB's JavaScript object, as shown in Figure 3:
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Fig. 3. Chords of Jazz with Fixed Tone Levels

It can be seen that this is a program composed of multiple internal arrays. The function
implemented is to provide a segment with the same chord direction based on the master clock,
which is the bass part of the work, providing a standard for creation.

Continuing with the study of the morphological changes in the rhythm structure of music,
Origin75 is used to visually analyze the speed and orchestration types of music.

3. Results and Analysis

3.1. Diversity in structural style design

The diversity of structural style design in jazz music was analyzed, and the resulting score is shown
in Figure 4 below:
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Fig. 4. Structural Style Design of Jazz Music

From the above figure, it can be seen that the structural design of this jazz music includes many
instruments of jazz music, including piano, guitar, bass, and saxophone. In the comparative
paragraph, due to the involvement of vocal music, we need to maintain a relatively stable state in the
design of instrument rhythm. But for the power of music, the stable rhythmic form produces very
little movement tension. Therefore, in a relatively stable rhythmic form, the internal rhythmic
structure of the instrument needs to be broken and reorganized, while an unstable rhythmic
structure can promote the vigorous development of music.
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3.2.  Speed variation and cross fusion of orchestration in music structure design

The overall speed variation of jazz music in this study is shown in Figure 5:
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Fig. 5. Shows the speed changes corresponding to different sections (sections 1:1-27; sections 2:28-36; sections 3:29-52;
sections 4:53-71; sections 5:72-115)

From the above figure, it can be seen that the entire song has undergone five speed changes, from
the initial 128 beats per minute to the final 132 beats per minute. Not every time the speed
increases, but overall it is a process of improvement.

Continuing with the analysis of the music orchestration in this study, they were all arranged
according to the rules of jazz bands, with some orchestral instruments added to the rhythm
instruments of jazz bands, and the allocation ratio is shown in Figure 6 below:

| | Electronic musical nstrument
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Fig. 6. Allocation ratio of equipment

From the above figure, it can be seen that electronic instruments account for 62.5%, acoustic
instruments account for 25%, and synthesizers account for 12.5%. This not only reflects the
modernity of music, but also enhances its heaviness.

3.3.  Performance comparison between JavaScript language and other mainstream programming
languages

In order to better verify the computational accuracy and superiority of the calculation time of the
JavaScript language used in the article, C++(The C++Programming Language) and Java (JavaScript)
mainstream programming languages were selected for comparison. Here, the testing core code is set
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as a widely used for loop in programming programs. In order to minimize the error of the test
results, the number of test iterations is set to 108. The test results are shown in the Figure 7.
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Fig. 7. Error Analysis Results

By comparing the computational accuracy and running speed of JavaScript language with other
programming languages, we found that the accuracy of the JavaScript language used in the article
reached 5 decimal places, and the running speed was controlled at 105ms (Millisecond). Compared
with C++and Java, it has better performance and can provide better performance support for music
structure design.

4. Conclusion

Based on the analysis of computer program design in music creation, this paper proposes program
design in computer JavaScript, including the theoretical basis of JavaScript, identifiers, and basic
syntax. Finally, the running characteristics of JavaScript in Max software are analyzed, and JazzB
JavaScript objects are used to write and analyze the morphological changes of the rhythm structure
of the jazz music. The results indicate that the structural design of this jazz music includes many
instruments of jazz music, including piano, guitar, bass, and saxophone. The overall trend of the
speed change of the entire piece of music is increasing, and the music orchestration is also diverse,
showing the modern texture and heaviness of jazz music. And compared with the computational
accuracy and runtime of other mainstream programming languages, it was found that JavaScript has
better performance monetization and can provide good performance support for music design. And
this study also has certain shortcomings, as it did not compare jazz music with other types of sheet
music, analyze their advantages and disadvantages, which is also the direction that needs to be
focused on in the next step of research.
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