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3D Studio Maxis a professional software package, created by Autodesk, fo
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full-fledged work with 3DBgraphics, containing powerful tools not only foredt
threedimensional modelingbut also for creating highuality animation. The
stardard package also includes a visualization subsystem that allows you to achieve
fairly realstic effects. To achieve more pheatealistic renders, you can easily use
more powerful visualizers developed specifically for 3D Studio Max.

The first version of the package was released in 1990 and was called 3D Studio
DOS, which it retained until 199&here were 4 versions of the product in 1990,
1992, 1993 and 1994MHaving worked in one of the latest versions of 3D Studio
Max, you can feel all the advantages of 3D modeling and see for yourself that 3D
Studio Max is a fulifledged professional 3D moliley package with a welhought
out interface and countless possibilities to implement your creative ideas. It is about
this set that will be discussed furtheks already mentioned, 3D Max has an
extensve library of threedimensional object® this incudes both standard and
extended primitives. Building simple geometric fortages only a few secondsall
you need is to select the desired model and enter the necessary parameters (such a
length, height, radius, etc.) special work thanks to the friemugrface of the
progam. You will find incredibly convenient to work with commands for polygonal
modeling, as well as tools for creating Bezier surfaces. The ability to edit mesh
surfaces at different levels (whether vertices, segments, etc.) facilitaids with
complex surfaces and allowsaximumclarity in their presentation.

A large number of modifiers with easily customizable parameters for working
with the geometry of the model will help to translate into reality the most daring
ideas. In 3D Max, an easyto-use universal module, the material editor, is used to
create and configure material properties. Creating a glass or mirror surfaces will take
a few seconds. The similarity with the objects of the real world is achieved in the
process of visualizen. It is possible to use both the visualizer built into 3D Studio
Max and thirdparty visualizers created by independent developers (for example,
V-Ray).

3D Studio Max contains modules for working with different particle systems,

be it snow or spray. The management of their characteristics and dynamics is based
13



on real physical laws. The very same environment 3D Studio Max allows not only to
simulate the characters, but also to create very realistic clothes. Moreover, in addition
to creating and designing clothes, special bailnodules allow you to animate any
objects of clothing, while creating the required visual effects (creating folds and
deformationson the folds, the effect of wet or sticky clothes, various mechanical
damage). The program also has modifiers to simulate hair and fur. The possibilities of
creating the effects of cutting and combing, movement in accordance with the
specfied parameter®f stiffness, humidity, etc., and sound effects can accompany
each scene during animation. Moreover, the program supports various sound formats.
As a conclusion, we can saye package of thre#gimensional modeling 3D
Max, which has been developing sirthe 90s of the last century, can be said to have
already reached eertain level of perfectionid current popularity in the flourishing
film, television and computer games industry is another proof of this. The 3D effects
on TV screens, striking with & credibility, the unimaginably real virtual reality of
threedimensional computer worlds, and the numerous-fjigddity architectural and
design projects implemented with the help of 3D Max, have become firmly-esta
?Zshed in our lives and have taken rtbé last place. It is quite possible to talk about
future prospects in the development and application of -threensional graphics
and, as a result, of the growing needs for competent specialists in this field. Naturally,
the information presented onethivebsite will not make you an experienced employee
of a developing corporation, but we hope that the material presented above, if you
dondét inspire you, wil/ suggest you <co

threedimensional modeling package.
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Peretyatko M.V.,
student of the Faculty of Computer Science
Kharkiv National University of Radio Electronics
Kharkiv, Ukraine
The Go programming languagvas developed by Google, it is a complex, i

perative and structured one. The syntax of the language is more similar to the syntax
C, and there are some syntax elements from Python. Go hasbu#ichanisms for
parallel computing, which allow for easypagcompact implementation of parallél a
gorithms.

Goroutines are functions that run concurrently with other functions. Gorositine
share a common address space with other fedtlyess4] That is, with the help of

goroutineit is possible to create asymmonous parts of the program code. In order to
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create goroutineg it is necessary to add the word go before calling the function. (go

fName ()). Consider an example of usgwyoutine

package main
import  "fmt"
func main() {
for 1:=1;i<7;i++{
go goTest(i)
fmt.Scanlin() // waiting for user input

func goTest(n int) {
fmt.Printin("Goroutine ", n, "start")
for i:=0;i<1000;i++{ } /I delay the function execution
fmt.Printin("Goroutine ", n, "end")

Here in the loop Moroutinesare created, they are executed simultaneously
with the main function, so it is possible that the main will end before the crumbs. To
do this, at the end of the main function, wait for the user input (as shown in the
example)

The result of the program:

Goroutine 2 start
Goroutine 2 end
Goroutine 3 start
Goroutine 5 start
Goroutine 5 end
Goroutine 4 start
Goroutine 4 end
Goroutine 1 start
Goroutine 1 end
Goroutine 3 end
Goroutine 6 start
Goroutine 6 end
From the result it is clear that tigeroutineis performed asynchronously (&b

trary order of execution).
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The WaitGroup structurss usedto wait for the execution of a certain number
of bumps to perform the following operatiofis p.33] WaitGroupis located inthe
"sync" package.

Next exampleshows WaitGroupin action(in the example we measure the total

time of the execution of the groin for further comparisons):

package main

import  (
“fmt"
"sync"
“"time"
)
func main() {
var wg sync.WaitGroup // WaitGroup declaration
start : =time.Now() // Start measuring time
for 1:=1,i<7;i++{
wg.Add(1) // Adding to WaitGroup another goroutine
go goTest(i, &wQ)
}
wg.Wait() // Waiting for working out all the goroutines
finish : =time.Now() // End of time measurement
fmt.Printf("Elapsed time: %W n", finish.Sub(start))
}
func goTest(n int, wg *sync.WaitGroup) {
defer wg.Done() // Goroutine is done
fmt.Printin("Goroutine ", n, "start")
for i:=0;i<10000000; i++ {
}

fmt.Printin("Goroutine ", n, "end")

}
Resulting time = 25.5944 ms.

For comparison, consider the same program, but without the useraftiges
(that is, in sequential moddh this caseesulting time = 35.9015 ms.

So, in this program, the execution time withayroutinesis greater by 10.3
ms, that is, it is really useftib use thehemas a means for asynchronous execution
of the code.

The GePlanner is designed to distribute t@outinesbetween operating sy
tem threads, which in turn can be executed by one or more processors.

By default, Go runs on a numbermiocessors (it's possible to get through the
runtime.GOMAXPROCS (0)), but it is possible to install a different number af pr
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cessors programmatically and, depending on the needs, to split the crush between the
processors independently.

To determine th@umber of processors, you need to import the runtim&-pac
age and use the runtime.GOMAXPROCS function. Consider the previous example
for different processors (add runtime.GOMAXPROCS (n) at the beginning of the
main function).It is possible toget the numbreof processors by using: fmt.Printf
("n", runtime.NumCPU ())

Results:

runtime.GOMAXPROCS(1) 39.9976ms

runtime.GOMAXPROCS(2) 34.9991ms
runtime.GOMAXPROCS(3) 30.9978ms
runtime.GOMAXPROCS(4) 23.0047ms

As a result of thexperimentit is clear thathe distribution ofgoroutinesbe-
tween processors reduces the total time of their execution (by default it operates on 4
processors).

Channel in the Gas a mechanism of communication between gloéoutines
Channels provide a wide range of opportunitiesynchronize, exchange data. There
are buffered and unbuffered channels.

Unbuffered channels block tlgmroutinein which the data is transmitted until
the data is transmitted to the channel and vice versa, blockingptbatine which
should record thdata in the channel, as long as the channel contains data.

Buffered channels are similar to unbuffered ones, but they have a specific
length buffer, that is, blocking occurs only when the channel is completely filled (for
writing) or completely empty (fareading).

Consider the problem of multiplying a matrix by a vector, while we calculate
the sum of the elements of the resulting vector.

Consecutive

package main
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import  (
llfmtll
llti mell

)

func  main() {
const size int = 10000
var matrix [size][size]int
var vector [size]int
var result [size]int

start : =time.Now()

totalSum : =0

for i:=0;i<size;i++{
sum: =0

for j:=0;]j<size;j++{
sum += matrix[j][i] * vector[j]
}

result[i] = sum
totalSum += sum

}

finish  : =time.Now()

fmt.Printl n(totalSum)

fmt.Printf("Elapsed time: %v \ n", finish.Sub(start))

}
Resulting time: 3.8080389 s

Implemenationthis task usingjoroutinesand a buffered channel:

package main

import  (
Ilfmtll
llti mell

)

func main() {

const size int = 10000
intCh : =make( chan int, size) // Creating channel
var matrix [size][size]int
var vector [size]int
var result [size]int
f:= func (iint){

sum: =0

for j:=0;]<size;j++{

sum += matrix[j][i] * vector(j]

}
result[i] = sum
intCh< - sum
}
totalSum :=0
start : =time.Now()
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for i:=0;i<size;i++{// Starting goroutines

go f(i)

}

for i:=0;i<size;i++{// Getting values
totalSum +=< - intCh

}

finish : =time.Now()

fmt.Printf("Elapsed time: %v \ n", finish.Sub(start))

}
Resulting time: 2.2310076

So, for this task, the second option using gwroutinesand the channel gives

preference to the time of execution.

Mutexes represent a mechanism for organizing the parallel execution of the

code, at which time only ongoroutinehas access to certaiasources, while other

goroutinesare blocked until the current peasants release the re48ume®4]. Con-

sider the previous example of a task, but now we will modify the total amount in the

currentgoroutine and not get data from the channel.

package rmain

import  (
"fmt"
"sync"
"time"

)

func main() {
const size int = 10000
boolChan : = make( chan bool)
var matrix [size][size]int
var vector [size]int
var result [size]int
var mutex sync.Mutex // Mutex declaration
totalSum :=0

f:= func (iint){
sum: =0
for j:=0;j<size;j++{
sum += matrix[j][i] * vector][j]

result[i] = sum

mutex.Lock()// Locking
totalSum += sum
mutex.Unlock() // Unlocking

boolChan < - true
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}

start : =time.Now()

for 1:=0;i<size;i++{
go f(i)

o o

for 1:=0;i<size;i++{
<- boolChan

}

finish : =time.Now()

fmt.Printf("Elapsed time: %v

Resulting time 1.7790025 s

channel, that is, in this tasthe use of mutexes really is appropriate

\ n", finish.Sub(start))

creatinggoroutinesdepending on the number of processors

|

n/4 = arctgl = ,[ 5 dx

Consecutive

package main

import

)

func

(

"fmt"
lltimell

main() {

const nint=1000000000
var pifloat64 =0

h: = float64(1) / float64(n)
start : =time.Now()

for 1:=0;i<n;i++{
X: = h * float64(i)
pi += float64(4) / (1 + x*x)

}
pi=h  *pi
finish : =time.Now()

fmt.Printf("Elapsed time: %v

2 1+x

\ n", finish.Sub(start))

The results turned out to be better than when reading data from a buffered

It is important to compare commaitgorithm in parallel and sequential modes,

Algorithm for calculating the number of pi according to the following formula
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Resulting time: 1.5589893 s

Parallel:
package main

import  (
"fmt"
"runtime"
"sync"
"time"

)

func main() {
const nint=21000000000

numMCPU = runtime.NumCPU() // Getting number of processors
singlePortion :=n/numCPU
portions : = make([]int, numCPU)
for 1:=0;i<numCPU -1;i++{
portions][i] = singlePortion
}
portionsjnumCPU -1]=n - (singlePortion * (hnumCPU - 1))
var pifloat64 =0
h: = float64(1) / float64(n)
var mutex sync.Mutex // mutex for access to pi value

var wg sync.WaitGroup

f: = func (startindex int, tmpPortion int) {
var tmpPifloaté4 =0
max: = startindex + tmpPortion

for k: = startindex; k < max; k++ {
x: = h * float64(k)
tmpPi  +=float64(4) / (1 + x*x)

mutex.Lock()

pi += tmpPi
mutex.Unlock()
wg.Done()
}
start : =time.Now()
for 1:=0;i<numCPU;i++ {// Starting of
goroutines wg.Add(1)
go f(i * singlePortion, portions]i])
}
wg.Wait()
pi=h*pi
finish : =time.Now()
fmt.Printf("Elapsed time: %v \ n", finish.Sub(start))
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From the results obtained, parallel execution gives an acceleration about 2
times, that is, it really optimizes the algorithm.

After conducting research and analyzing the results of gmohrcomputational
parallelism,it becomes cleathat Go offers really convenient and efficient mech
nisms for parallel computations that are easy to understand and use.
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