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 Software development has significantly transformed in recent years, 

with organizations increasingly turning to cloud computing 

infrastructure to speed up and ease the development and 

implementation processes. Up until now, there are few studies testing 

the efficiency and performance of deployment automation using 

Google Cloud Deployment Manager, which is essentially a built-in 

infrastructure deployment service provided by Google Cloud 

Platform. Most studies tend to prefer using open-source software such 

as Terraform, Ansible, and Kubernetes. This research aims to compare 

the implementation of deployment automation using Google Cloud 

Deployment Manager and Terraform. Three parameters are used to 

compare the results of automation deployment implementation: 

deployment efficiency, website performance, and cost efficiency. The 

test results indicate that Google Cloud Deployment Manager 

outperforms Terraform in all three test parameters. Specifically, 

Google Cloud Deployment Manager demonstrated superior 

deployment efficiency, enhanced website performance, and better cost 

efficiency. Thus, it is concluded that Google Cloud Deployment 

Manager is a more effective solution for deployment automation 

compared to Terraform. 
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1. INTRODUCTION  

The development of software has undergone significant transformation in recent 

years, with more organizations shifting to cloud computing infrastructure to accelerate and 
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simplify the development and implementation processes. Cloud computing is a method that 

provides shared computing resources, including applications, computing, storage, 

networking, development, and deployment platforms, as well as business processes [1]. It 

is often described as the abstraction of web-based computing resources and services, 

enabling system developers to implement complex systems through web-based platforms 

[2]. The concept of cloud computing stems from the idea that data processing and storage 

can be performed more efficiently in large-scale computing and storage systems accessible 

via the internet. Cloud computing is a model that facilitates on-demand computing access, 

with sufficient network access to quickly share pooled resources with minimal management 

effort [3]. 

There are four fundamental characteristics of cloud computing that unify all 

platforms into a single integrated platform: on-demand self-service, broad network access, 

resource pooling, rapid elasticity, and measured service[4]. On-demand self-service allows 

users to independently define computing capabilities as needed, broad network access 

means that cloud computing can be accessed anywhere and anytime, resource pooling is 

the practice of aggregating computing resources and making them available as a single 

entity, rapid elasticity is the ability of cloud infrastructure to adjust computing resources 

quickly and automatically according to user needs, and measured service allows users to 

pay only for the resources they use. 

When building cloud computing infrastructure, users must go through several 

stages such as filling out forms, selecting the operating system, and configuring other 

services. Managing and developing multiple servers manually requires considerable time 

and effort, making automation necessary. Automating the deployment of complex 

distributed applications is essential today, as it allows for the full utilization of cloud 

computing's potential. Manually deploying complex systems is prone to errors, time-

consuming, and expensive[5].  

There are numerous technologies and platforms available for automation 

deployment. In study [6], automation deployment is conducted using Novel Google 

Kubernetes and Microsoft Kubernetes to compare the performance of these two tools. Study 

[7] compares the implementation of automation deployment using Docker Swarm and 

Kubernetes. Study [8] investigates the comparison of implementing Terraform and 

Cloudify. Studies [5] and [9] examine the implementation of Terraform. 

There is a wide range of cloud platforms available, such as Google Cloud, Amazon 

Web Services, Microsoft Azure, and others. In study [10], automation deployment is 

performed using HA Proxy and Ansible on the AWS platform. Automation deployment can 

also be conducted on the Microsoft Azure platform, as applied in study [11]. Besides 

comparing deployment tools, there are also studies that compare the implementation of 

AWS Lambda on the AWS platform and Google Cloud Function on the Google Cloud 

Platform, as seen in study [12]. 
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Previous studies have demonstrated the importance of automation deployment in 

managing and developing cloud resources more efficiently in terms of time, effort, and cost. 

The frequently used platforms are Google Cloud and AWS. However, unlike the 

documentation of AWS services, which is not publicly disseminated, the documentation for 

Google Cloud services is much more comprehensive and publicly available. From previous 

research, most automation deployments have been conducted using Terraform. There are 

still few studies discussing automation deployment using Google Cloud Deployment 

Manager, which is the built-in tool provided by the Google Cloud Platform. 

Therefore, this research aims to compare the implementation of the two software 

services: Terraform and Google Cloud Deployment Manager, by evaluating them based on 

configuration and deployment efficiency, the performance of the target website, and the 

costs involved in managing resources. Hence, this research is titled "Comparison of 

Automation Deployment Implementation on Google Cloud VM Using Deployment 

Manager and Terraform." 

 

2. RESEARCH METHOD  

 

Research methodology based on literature review by collecting reference materials 

from books, journals, articles, google cloud documentations, and other internet sources. 

 
Figure 1. Research Flow 
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The research flow is explained as follows: 

1. Start 

2. Literature Review: systematically gathers and synthesizes existing research to provide 

a comprehensive understanding of the topic[13]. 

3. Experiment: This stage tests the deployment with the test subject being an inventory 

stock website. The testing is conducted based on three parameters, namely deployment 

process efficiency, website performance, and cost efficiency. 

4. Result Analysis: After the testing phase, the results are analyzed to derive conclusions 

from the comparative implementation. 

5. Documentation: Documenting the findings. 

6. Finish. 

 

2.1. Software Used 

Research methodology based on literature review by collecting reference materials 

from books, journals, articles, google cloud documentations, and other internet sources. The 

software and applications utilized in this research are listed in Table 1. 
 

Table 1. Software List 
No. Software Function 

1. Visual Studio Code 

Version 1.87.2 

Building and editing program 

2. Laravel Version 8 A framework that helps maximize the use of 

the PHP programming language, emphasizes 

flexibility and simplicity in its design[14].  

3. PHP Version 8.3.4 Used as a server-side script in web 

development and is embedded within HTML 

documents[15]. 

4. MySQL Organizes and manages database queries, 

enabling websites to become more dynamic 

and multifunctional[16] 

5.  Apache generates accurate web pages for users based 

on the PHP code written by web developers or 

users [16] 

6. Google Cloud Platform Cloud computing platform that offers on-

demand internet-based support[17] 

7. Google Cloud Deployment 

Manager 

It is GCP's built-in standard deployment 

automation tool used in this research. 

8. Terraform An open-source software which gives an 

infrastructure as code (IaC) interface to cloud 

providers [18] that used for automation 

deployment tool. 

 

2.2. Test Object 

The test object in this research is an inventory stock website, as shown in Figure 2. 
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Figure 2. User Interface 

 

2.3. Observed Parameters 

The testing process involves three parameters: deployment efficiency, website 

performance, and cost efficiency. 

1) Deployment Process Efficiency 

For testing the efficiency of the deployment process, two benchmarks are used: ease of 

command deployment and the duration of the deployment process[6]. 

2) Website Performance 

Website performance testing utilizes two tools: GTmetrix, an open-source tool, and 

PageSpeed Insights, a Google tool, to measure the performance level of the website being 

tested. Also, PageSpeed Insight uses the same rules that GTmetrix uses in providing 

value of a website[19]. 

3) Cost Efficiency 

Cost efficiency testing compares the service costs of the two automation deployment 

methods using cloud billing reports that show Google Cloud service charges[20]. 

 

3. RESULTS AND DISCUSSION  

3.1. GCDM Deployment Process  

 The deployment process begins by preparing the infrastructure on Google Cloud 

Platform using Compute Engine. The first deployment is carried out with Google Cloud 

Deployment Manager (GCDM); if it fails, the process is repeated. If successful, deployment 

is continued using Terraform in a similar manner. After both deployments are successful, 

deployment speed, website performance, and service costs are tested to determine which 

automation deployment method is more effective and efficient between GCDM and 

Terraform.  
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Figure 3. GCDM Deployment Flow 

 

This system uses CI/CD methodology that facilitates rapid software updates while 

ensuring system stability and security[21]. First, the administrator builds the website code 

and pushes it to the GitHub repository. Next, the admin prepares the infrastructure on 

Google Cloud Platform with Compute Engine services as shown in Figure 3. Deployment is 

done using Google Cloud Deployment Manager by pushing the code from GitHub again. 

 

3.2. Terraform Deployment Process 

Automation deployment uses CI/CD methodology that facilitates rapid software 

updates while ensuring system stability and security[21]. The admin builds the website code 

and pushes it to GitHub. The infrastructure is prepared on Google Cloud Platform using 

Compute Engine. Before deployment on Compute Engine, Terraform pushes the code from 

GitHub to Compute Engine, so the website code is not directly deployed on Google Cloud 

Platform but through Terraform first. 

 

 
Figure 4. Terraform Deployment Flow 

 

3.3. Testing Deployment Efficiency Parameters 

Before the deployment process using Google Cloud Deployment Manager, the initial 

step required is to install the Google Cloud SDK (Software Development Kit) first. Then, the 

deployment command can be executed on the Google Cloud SDK Shell. 
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Table 2. Test Result 
Trial Duration (s) 

1 21 

2 21 

3 18 

4 19 

5 20 

6 21 

7 18 

8 22 

9 19 

10 20 

 

Table 2 shows ten deployment trials on GCDM to obtain the average deployment 

duration. The deployment durations listed in the table are presented in seconds. The 

average deployment time calculation is as follows: 

21 + 21 + 18 + 19 + 20 + 21 + 18 + 22 + 19 + 20

10
 = 19,9 𝑠 

The Terraform deployment output can be seen on the Deployment Manager as 

shown in Figure 5. 
 

 
Figure 5. GCDM Deployment Output 

 

For deployment using Terraform, it is necessary to install Terraform first. However, 

deployment can be done on the Visual Studio Code terminal alone, so users do not need to 

open a special command prompt for the deployment process. 

Table 3. Test Result 
Trial Duration (s) 

1 36 

2 34 

3 34 

4 35 

5 33 

6 34 
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7 31 

8 35 

9 32 

10 31 

 

Table 3 shows ten deployment trials on Terraform to obtain the average deployment 

duration. The deployment durations listed in the table are presented in seconds. The 

average deployment time calculation is as follows: 

36 + 34 + 34 + 35 + 33 + 34 + 31 + 35 + 32 + 31

10
 = 33,5 𝑠 

The Terraform deployment output can be seen on the Compute Engine Instance as 

shown in Figure 6. 

 

 
Figure 6. Terraform Deployment Output 

 

3.4. Testing Website Performance Parameters 

In the website performance testing, website feasibility categories are applied based 

on Table 4. 
Table 4. Website Feasibility 

Percentage Description 

0%-20% Very Poor 

21%-40% Poor 

41% - 60% Average 

61%-80% Good 

81-100% Excellent 

 

Performance comparison using GTmetrix includes parameters such as performance, 

structure, and LCP (Largest Contentful Paint). Performance measures how well a website 

runs based on user experience. Structure measures how well a website is built for optimal 

performance. LCP measures how quickly substantial content on the website can be 

consumed by users. 
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Figure 7. Test Result of GCDM Website Performance 

 

Figure 7 shows the website performance test results using the GTmetrix tool. The 

test results indicate a performance score of 100%, a structure score of 94%, and an LCP of 

465 ms. Based on the feasibility level in Table 4, the GCDM website has excellent 

performance with a performance score of 100%. 

 

 
Figure 8. Test Result of Terraform Website Performance 

 

Figure 8 shows the website performance test results using the GTmetrix tool. The 

test results indicate a performance score of 100%, a structure score of 93%, and an LCP of 

479 ms. Based on the feasibility level in Table 4, the Terraform website has excellent 

performance with a performance score of 100%. 

 
Table 5. Comparison Using GTmetrix 

Parameters GCDM Terraform Description 

Performance 100% 100% Equal 

Structure 94% 93% GCDM is 1% better than Terraform 

LCP 465 ms 479 ms GCDM is 14 ms faster than Terraform 
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From table 5, it shows Google Cloud Deployment Manager has better performance 

than the test results on Terraform. 

For performance testing using PageSpeed Insights, several parameters are applied, 

including Performance, Accessibility, Best Practice, and SEO (Search Engine Optimization). 

Performance measures website capability based on several metrics such as First Contentful 

Paint, Largest Contentful Paint, and others. Accessibility measures the ease of access to a 

website for a wide audience. Best Practice measures the website's ability to handle traffic 

quickly and responsively. SEO measures whether the website adheres to search engine 

optimization standards. 

 
Figure 9. Test Result of GCDM Website Performance 

 

Figure 9 shows the website performance test results for GCDM using the PageSpeed 

Insights tool. The test results indicate a performance score of 96%, accessibility score of 88%, 

best practices score of 79%, and SEO score of 92%. Based on the feasibility level in Table 4, 

the GCDM website has excellent performance with a performance score of 96%. 

 
Figure 10. Test Result of Terraform Website Performance 

 

Figure 10 shows the website performance test results for Terraform using the 

PageSpeed Insights tool. The test results indicate a performance score of 100%, accessibility 
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score of 88%, best practices score of 79%, and SEO score of 92%. Based on the feasibility level 

in Table 4, the Terraform website has excellent performance with a performance score of 

100%. 
 

Table 6. Comparison Using PageSpeed Insights 

Parameter GCDM Terraform Description 

Performance 96% 100% Terraform is 4% better that GCDM 

Accessibility 88% 88% Equal 

Best Practice 79% 79% 
Equal 

 

SEO 92% 92% Equal 

 

Table 6 presents the performance comparison using PageSpeed Insights with 

parameters including performance, accessibility, best practice, and SEO. Based on these 

parameters, Terraform shows better performance than the test results on Google Cloud 

Deployment Manager. 

 

3.5. Testing Website Performance Parameters 

 
Figure 11. GCDM Billing 

 

Figure 11 shows the cost usage details for the website project using Google Cloud 

Deployment Manager, amounting to Rp 55,806 as of July 7, 2024, and counted from July 1, 

2024. This cost includes IDR 49,771 for SQL services, IDR 6,034 for VM Instance Compute 

Engine, and IDR 689 for network costs. 
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Figure 12. Terraform Billing 

 

Figure 12 shows the cost usage for the website project using Terraform, amounting 

to IDR 59,657 as of July 7, 2024, and counted from July 1, 2024. This cost includes IDR 51,149 

for SQL services, IDR 8,508 for VM Instance Compute Engine, and IDR 739 for network 

costs. 

 
Figure 13. Billing Comparison 

 

Based on the service cost comparison in Figure 13, it can be concluded that Google 

Cloud Deployment Manager is more cost-efficient. 

 

4. CONCLUSION  

 

From the research conducted, the following conclusions can be drawn regarding the 

comparison of automation deployment implementation on Google Cloud VM using Google 

Cloud Deployment Manager and Terraform: 

1) Deployment Success: Deployment using both Google Cloud Deployment Manager and 

Terraform was successfully executed, as evidenced by the testing of each parameter. 

2) Deployment Efficiency: In the first parameter test, which is deployment efficiency, 

Google Cloud Deployment Manager excels in terms of shorter average deployment 
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duration. However, in terms of ease of the deployment process, Terraform is superior 

as it does not require a special command prompt and can be run in the Visual Studio 

Code terminal alone. 

3) Website Performance: In the second parameter test, which is website performance, 

Google Cloud Deployment Manager performs better by 1% when tested using 

GTmetrix. On the other hand, Terraform performs 4% better when tested using 

PageSpeed Insights. 

4) Service Costs: In the third parameter test, which is service costs, Terraform incurs 

higher costs compared to Google Cloud Deployment Manager. Therefore, it can be 

concluded that in terms of service costs, Google Cloud Deployment Manager is more 

advantageous. 

5) Overall Results: Based on the tests conducted using the parameters of deployment 

efficiency, website performance, and service costs, the results show that Google Cloud 

Deployment Manager performs better than Terraform. 
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