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Abstract — This document aims to explain the optimization of 

tasks through a Grid-like Parallel Computing scenario using 

Blender 3D. It is too impractical a thought that a piece of 

software will use all the available hardware resources 

purchased for a project. In most cases the lack of software 

analysis ends up in a locked up hardware potential and a 

forced boundary data analysis. Hardware has evolved faster 

than software which has created a gap between the 2 pieces of 

the puzzle. This gap can be used as an advantage where 

computing virtualization could help in increasing 

computational power and consequently, improving the speed 

of common tasks. 
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I.  INTRODUCTION 

 

The computational and data analysis can be viewed as a 

powerful tool for decision making; the amount of data 

analyzed can influence decision making. This analysis looks 

at limiting the computing power required at a given time, this 

is where the computing capacity plays an important role in 

analyzing raw data to give useful results. 

 

Citing a popular example of the relationship between 

computing power and data processing, it took about eight 

months to analyze the data gathered during the experiment 

that aimed to study the God Particle [1].It was only after this 

prolonged period that it was possible to publish the 

information in a scientific magazine. 

 
Given the importance of computational power to analyze 

data, this research aims to awaken the computing power that 
is hidden in the institutional IT Laboratories so as to enable 
progress in other areas of research. 

. 

II. VIRTUALIZATION & SCALABILITY 

 
Virtualization has emerged as an efficient solution to 

problems found in testing environments where a particular 

                                                           

[1] J. F. Gunion, H. E. Haber, G. Kane, and S. 

Dawson, The Higgs hunter's guide vol. 2: Addison-Wesley 

New York, 1990. 

developed application could not be tested properly due to 
licensing issues or different costs associated with testing 
platforms. The use of this technology allows the user to have 
different OS running on the same host without having to 
spend money on isolated computers.  

 
The principle of virtualization lies in the use of the free 

resources that is available to each computing device, thereby 
maximizing the use of resources such as the processor and 
memory 

 
This allows the same hardware to be used more 

efficiently in the same tasks, allowing infrastructure growth 
at a low cost. 

III. THE PROBLEM 

 

3D Rendering 

 

A movie like Transformers was presented at 24 FPS[2 ] 

(Frames per second) for a total 1440 Frames per minute.  

 

Given that the movie is 154 minutes long, it translates to 

approximate 221760 frames in the movie. For the production 

team, it took around 72 hours to render each complex and 

detailed frame.  

 

If 221760 FPS is multiplied by 72 hours (time taken to 

render each frame), creating a video file would take 

approximately 15´966.720 hours which is equivalent to 1822 

years. The data mentioned above has been taken from the 

web site of producer Michael Bay [ 3]. 
 

The above example clearly illustrates the problem to be 

addressed and why it is essential to venture into the field of 

distributed computing and parallel processing. 

 

                                                           

[2] S. Bradner, "Benchmarking terminology for 

network interconnection devices," Benchmarking, 1991. 

[3] M. Bay. Transformers Revenge of the Fallen Fun 

Facts  [[en línea]]. Available: 

http://michaelbay.com/2009/06/17/transformers-revenge-of-

the-fallen-fun-facts/ 



IV.  THE INVESTIGATION 

 
This research relies on free software [4] and through 

experimentation it aims to explain the parallel computing 
concept [5]. The research is conducted taking into account:  

A. Implementation 

 Understanding the IT institution infrastructure. 

 Understanding the problem to be addressed. 

 Configuring the scenario. 
 

B. Data Collection 

Data collection will provide the researchers with the 
basic tools and information to understand and analyze the 
data that will be available in the results. 

 

 Performing the 3D rendered task on a single 
node to ascertain the time it takes to complete. 

 Distribution of the same task in different nodes. 
 
The data tabulation will be observed through graphics to 

understand the scheme behavior. This data will be gathered 
while rendering GUS Figure 1. 

 

 
Figure 1 GUS. Gingerbread man 

The data gathering will result on a lot of rendered frames 
that can later be edited into an animated movie. 

 
Figure 2 rendered frames 

                                                           

[4] A. Fuggetta, "Open source software––an 

evaluation," Journal of Systems and Software, vol. 66, pp. 

77-90, 2003. 

[5] K. Hwang and A. Faye, "Computer architecture 

and parallel processing," 1984. 

 

The figure 2 shows the final result that can later be 

used on any animation software where frame by frame is 

placed one after another to give life to the character. The 

quality of this frames is the key factor to have an excelent 

annimation. This research used GUS since it’s the first 

example while learning Blender3D 

 

C. Analysis 

 Gather data from as many experiments as possible. 

 With the gathered data, generate graphics to 
understand the scheme behavior. 

 Check if the number of nodes is inversely 
proportional to the time of the task. For instance, a 
larger number of nodes will translate into less 
rendering time.  
 

D. Possible Errorss 

 
During testing in the second experiment, some errors 

related to non-dedicated network infrastructure, were found. 
 

E. The Scenario. 

 
The research was conducted in two places. First, local 

tests were developed in home environments and the second 
set of tests was conducted in the laboratory of Universidad 
Católica de Colombia where Multi-core computers are 
available. Once the number of cores was selected, the 
deployment of VM took place. As an example, if a computer 
has 4 cores, a maximum of 4 VMs should be deployed. 

 
When the nodes start, a communication without 

authentication must be established among the nodes. This 
will allow the use of SSH port without requiring any special 
port or permission. 

 

F. The experiments. 

 

The experiments were carried out from a basic 

computational unit going up to 20 computational units. The 

first set of experiments was carried out locally and the 

second experiment took place at the Catholic University Of 

Colombia labs. 

 
1) The first experiment 

 

In this experiment, the blender animation was performed 

using 4 nodes on a single host. The task was performed 

initially on a single node obtaining an initial value of 790 

seconds. The amount of nodes was increased to measure the 

time. 

 



Experiment 

Fra
mes Proc Mem # VMs T (s) Resources Avg 

180 

Intel 
Core 
i5 512 1 

790,0
0 49% 1% 

180 

Intel 
Core 
i5 512 2 

387,0
0 49% 1% 

180 

Intel 
Core 
i5 512 3 

268,0
0 49% 1% 

180 

Intel 
Core 
i5 512 4 

212,0
0 49% 1% 

Table 1. First experiment data 

The first experiment demonstrated the task optimization on 

the same host. It was possible to decrease the initial time of 

790 seconds to 387 seconds using 2 nodes and upon further 

experiments; finally a time-frame of 212 seconds was 

obtained using 4 nodes. 

Figure 1 explains the relationship of time versus the number 

of VMs being used. The gap of time spent on the same task 

checks this task optimization  

This optimization follows a mathematical principle of 

proportionality [6 ] where magnitudes to be analyzed are 

amounts of VM and time. 

 

Figure 3 First experiment local cluster 

Figure number three shows the trend of time between the 

number of deployed nodes and time 

                                                           

[6] G. Woodruff and D. Premack, "Primative 

mathematical concepts in the chimpanzee: proportionality 

and numerosity," 1981. 

 

Figure 4 Time tendency shows reduction of time 

 
After running this task using parallel computing, it was 

observed that the amount of VM reduced the time of the 
task. 

 
The figure 4 shows a single host of the first experiment n 

which is possible to observe how the optimization by core 
virtualization can be done.  

 

 
Figure Local cluster - 4 Linux shell are visible 

 

The figure 4 shows the bandwidth network consumption 

while the 4th experiment was taking place, it’s important to 

note that parallel computing relies on the network, also it is 

visible how the upload of data increased  by the VM package 

transfers. 
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Figure 5 Bandwidth usage on the experiments 

 
 
2) The Second Experiment 

 
The second experiment was conducted at the Catholic 

University of Colombia using twenty VMs. The network 
infrastructure of the UCC was not dedicated for the 
experiment. However, interesting results were obtained 
showing that even with used network resources; it was still 
possible to achieve the expected results. 

 
 
The experiment was carried out using the same VM 

configuration. Intel Core i5 Processor [7] with 512 Mb 
memory. 

 
Although these experiments are prepared to save render 

time, its very important to specify that preparing the stage for 
optimal tests will require common sense while editing the 
setting in each experiment.  The second set of experiments 
will use up to 20 VMs and to improve the data gathering it´s 
compulsory to work as follow. 

 
Using cluster number one will let understand the 

behavior of a local machine. Since each computer will 
become a local cluster, while adding 2 computers to the main 
cluster will result on a dramatic time decrease. 

 
While the experiments take place instead the 

configuration of all the nodes should be performed on a 
separate text file.  

 
The following table shows the amount of time used per 

experiment, the total time spend using 20 VMs, represents 
55around 56 minutes of experimentation and data gathering.  

 
All this research and data gathering was performed by 

one person, it’s important to understand the guide before 
deploying any VM, since more people can maximize the 
amounts of Virtual machines to be deployed in the 
experiment and try to lower the render time to a minimum  
where the number of frames is the number of VMs to be 
used. 

 
 

Experiment  2 

Number of deployed VM Time (s) 

1 790,00 

2 387,00 

3 268,00 

4 212,00 

5 185,00 

6 145,00 

7 137,00 

8 131,50 

9 120,00 

10 118,00 

11 115,60 

12 100,00 

13 96,20 

14 90,00 

15 85,00 

16 80,00 

17 75,00 

18 70,00 

19 65,00 

20 62,00 
Figure 6 Second experiment Data 

The second experiment confirmed the expected results; in 

this case it was possible to get the work reduced to 62 

seconds. This optimization is equivalent to 92.16% 

efficiency compared to the initial task with a single node.  

Figure 5 shows the reduction of time and it reflects when the 

optimization gives a small benefit while compared to the 

initial stages of the experiment. 

 

Figure 7 Time tendency in a bigger deployed scenario 
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Figure 6 shows the tendency of time and how deploying 

extra VMs affects the benefit of time. 

It is important to note that increasing a high number of VMs 

will not always give a benefit of time because the task might 

not require huge amounts of computational power. With the 

deployment of ten VMs, the time achieved for the 3D render 

was 91 seconds. The numbers of VMs were increased 

gradually and it was observed that the time benefit became 

negligible post the twentieth VM. (30 seconds difference). 

 

 

Figure 8 Extended time tendency 

 

V. THE CONCLUTION 

 
It is necessary to distribute the tasks if you want to 

optimize the current institutional hardware. There will be a 
point in time where the number of nodes would not give a 
substantial time benefit. Depending on the kind of task, there 
has to be a maximum number of nodes to be deployed unless 
it is a critical mission [7] application where the business need 
will determine the number of nodes to be used.. 
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