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PREFACE: Proceedings of the Transdisciplinary Symposium on 

Engineering and Technology (TSET) 2022 
“Development of Digital and Green Technology on Post Pandemic Era” 

 

It is with great pleasure to welcome you to Transdisciplinary Symposium on Engineering and 

Technology (TSET) 2022 hosted by Universitas Dian Nusantara on September 21, 2022. The event 

aims to a venue for engineers, researchers, scholars, and policy makers to explore the challenges 

and opportunities from the post pandemic era on civil engineering, mechanical engineering, 

electrical engineering and computer science. For civil engineers, they will play a significant part 

in the recovery since design and construction services will be needed in the future, and they need 

to develop new construction methods, materials, and technologies in order to build a sustainable 

and resilient infrastructure. For engineers, they need to start thinking about the long-term change 

of their operations and adapt to the “new normal” that has emerged because of the epidemic. We 

welcome all parties to share their research and thoughts in the symposium. 
 

Participants of the symposium were invited to submit their papers and disseminate them through 

oral presentation covering such scope as civil engineering, mechanical engineering, electrical 

engineering and computer science. To enrich the discussion under the theme of “Development of 

Digital and Green Technology on Post Pandemic Era”, we invited speakers with reputable 

expertise, namely Prof. Josaphat Tetuko Sri Sumantyo, Ph.D. from Chiba University, Japan; Prof. 

Dr. rer. nat. Evvy Kartini, M.Sc. from National Nuclear Energy Agency of Indonesia; Prof. Dr. Ir. 

Bambang Sugiarto,, M.Eng. from Universitas Indonesia, Indonesia; and Sulfikar Amir, Ph.D. from 

Nanyang Technological University, Singapore. In addition to presenting their research results, the 

participants of the symposium were also encouraged to submit their papers to be proposed for 

publication to American Institute of Physics (AIP), one of the world’s top publishers as conference 

proceedings. There were 125 manuscripts submitted to the committee comprising 99 papers of 

Biology, Chemistry, Computer Science and Technology, and Engineering.  
  

Finally, on behalf of the editors of TSET 2022, I would like to extend my most sincere gratitude 

to the organizing committee, co-hosting institutions, and most importantly, participants, speakers, 

presenters, and authors of the symposium. I do hope the proceedings bring significant contribution, 

particularly to the field of advances of sustainable engineering. I look forward to seeing you all at 

the upcoming symposium.   

 

The Editors, 

Ade Gafar Abdullah 

Desi Ramayanti 

Henri Septanto 

Yohanes Galih Adhiyoga 
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Abstract. The development of an identification tool for anticancer chemical compounds on LCMS data of Medicinal Plant 

has been successfully carried out in previous studies. It needs further improvement especially in software architecture 

caused by utilizing Webscraping technique to get data. The utilized of this technique caused in frequent disconnections. 

Because it is considered as a Denial of Service attack. This paper provides a design to improve the existing architecture so 

that identification devices can run more smoothly and quickly without being suspected of being a Denial of Service attack. 

For this reason, a new model was developed from the previous model. The new model is 96.1% faster than the old one for 

labeling data. This provides huge efficiencies. 

INTRODUCTION 

Liquid Chromatography and Mass Spectrometry (LC-MS) are often used to identify chemical compounds in 

medicinal plants, because of their high sensitivity and wide coverage [1,2]. LC-MS allows the physical separation of 

thousands of metabolites thereby providing more comprehensive information about the metabolites being tested [3–

6]. Assays using LC-MS are very important in plants, because plant biochemistry is very rich, it has many semi-polar 

compounds, including major secondary metabolite groups, which can be separated and detected by LC-MS [7].  

It is difficult in Liquid Chromatography to ascertain a particular chemical in the peak, even if the sample contains 

only one chemical. For this reason, it is necessary to add Mass Spectrometry which will provide information about 

the mass of all chemicals at their peak, so that it can be used to identify them [8]. 

Mass Spectrometry is based on the analysis of ions moving through a vacuum. The result is a mass spectrum, 

which provides valuable information about the molecular weight, structure, identity, amount and purity of the sample 

[8,9]. In short, Mass Spectrometry is used to measure the mass to charge ratio of charged particles which is called the 

mass to charge ratio (m/z) [8]. 

The combination of Liquid Chromatography with Mass Spectrometry (LC-MS) allows for a more definitive 

identification and facilitates the quantitative determination of compounds [10]. The result of LC-MS is a scattered 3D 

signal with intensity, m/z, and retention time for each detected feature (peak mass). These 3D signals are then 

converted into 2D signals for easy analysis and interpretation. Usually m/z with intensity is used, although it is possible 

to use m/z with retention time [11]. 

The LC-MS signal provides information regarding the mass-charge ratio (m/z) of the ionized molecule or 

molecular fragment to the retention time of the detected ion and must then be mapped to the metabolite to understand 

the resulting biochemical processes. This mapping is still in the form of interpretation and complex because it requires 

efficient and accurate identification.  
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Southeast Asian countries including India and China have been using this traditional plant for years for alternative 

cancer therapies. One of them is Typhonium Flagelliforme which is a potential health supplement to cure breast, lung, 

rectal, liver, prostate, pancreatic and cervical cancers as well as leukemia [12–16]. 

Many studies on medicinal plant especially Typhonium Flagelliforme have been carried out, including those by 

Sianipar et al [17–23]. In several studies, they tested with LC-MS. This LC-MS data is then interpreted manually to 

get the names of its chemical compounds.  

Processing and analyzing the LC-MS data manually takes a lot of time because it requires extensive processing 

and involves a lot of data [4,24–27]. So, it takes a lot of time and effort [1,28,29]. Here it is necessary to use 

computations and algorithms to simplify and speed up the analysis and interpretation of LC-MS data to extract existing 

information [11]. 

In previous studies, a tool for detecting chemical compounds in Typhonium Flagelliforme has been developed [30] 

by utilizing webscraping techniques to gathering data [31]. 

Webscraping is a method for retrieving, preparing and scraping required content which can be structured or 

unstructured data from web pages. Usually this data is in the form of patterned data, especially lists or tables [32,33], 

although it is not limited to such data. In short, webscraping is web mining [34,35]. 

Utilized this technique in previous studies still has drawbacks, which are frequent disconnections and 

unsatisfactory in terms of time [31]. In this paper, we will discuss this problem and possible solution. 

Liquid Chromatography is a universal technique used for the separation of compounds from mixtures [36] that 

safely separates a wide range of organic compounds, from small molecules of drug metabolites to peptides and proteins 

[37]. 

Webscraping can be thought of as an automation of manual copy-paste jobs. This work is done in an organized 

and automated manner, by a virtual computer agent. This agent will follow every link from the web page, which 

actually does the same job as humans normally do when interacting with web pages. These agents can follow links 

(by providing HTTP GET requests) and submit forms (via HTTP POST), as well as browse many different web pages. 

This is done at super-fast computer speeds than humans do [35]. Therefore, sending HTTP requests at computer speed, 

can be a problem because the server will assume that someone is trying a Denial-of-Service attack, due to the large 

number of requests in a very short time [38]. 

This research will improve the previous model so that connections do not disconnect frequently and speed up data 

labeling with webscraping. 

 

METHODS 

Analysis 

The problems that arise in previous studies are frequent disconnections and unsatisfactory in terms of time. 

Frequent disconnections can be caused by a bad network or indeed being disconnected by the server because it is 

considered an attack namely Denial-of-Service attack. 

It because the way of webscraping works is to provide HTTP requests at computer speed. This arise a problem 

because the server will assume that someone attempted a Denial-of-Service attack, due to the large number of requests 

in a very short time. This caused to be unsatisfactory in terms of time because it becomes slow and repeatedly 

disconnects. 

In previous studies, we developed a tool based on the model as shown in Figure 1. It can be seen that there is a 

direct connection to an online site which is an online database, namely massbank.jp [39] and NPACT [40]. This direct 

connection uses webscraping technique to get the data provided by massbank.jp and NPACT as shown in Figure 1. 

This is the main problem as circled in black in Figure 2. It can be considered as Denial-of-Service attack, which often 

lead disconnections.  

An initial solution to overcome the assumption of a DoS attack is utilizing delays for every requests that made. 

But it doesn't solve the frequent disconnections perfectly. So, the existing model needs to be modified to solve the 

problem. 
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Design The Model 

Analysis that has been carried out provides idea for modifications to the existing model. This section will discuss 

the design of the new modified model. 

 

 

FIGURE 1. Previous model [30]. 

 
Main problem in here is the direct connection to the online database as circled in black in Figure 2. So, the solution 

that will be used is to build a mirror database, so it does not connect directly to the online database.  

Massbank provides a documentation for build mirror database [41]. This documentation provides an overview of 

how the mirror database will be set up. 

The previous model was developed by placing a mirror database where the problem is circled in black. the 

developed model as seen as Figure 3. 

This model places the mirror database as an intermediary to the online database server, and acts like proxy server. 

So, the model will require synchronization to keep the mirror database up to date. Synchronization with the actual 

server, will be done manually in the meantime. The way to synchronize manually is to download the SQL query that 

has been provided by MassBank on its github site. 

Design System Architecture 

After designing new model, the system architecture is also designed to be easier to implement. Designing the 

system architecture means designing the physical connectivity of the computer. Then in this section the physical 

architecture of the network that will be used will be designed. This design as shown in Figure 4. 
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FIGURE 2. Main problem spot in model. 
 

FIGURE 3. Developed model. 

 
In this architecture, two computers are required, one acting as a client and the other as a server. They are connected 

via a wifi intranet. Connection to the internet is only used for necessary updates. The server will contain a mirror of 

the MassBank website and its database so that clients only access it. 

 

 

 

 

Figure 4. Design system architecture 1. 
 

Figure 5. Design system architecture 2. 

 
The system architecture design as shown in Figure 4 can be simplified by only accessing the localhost server as 

depicted in Figure 5. So, only one computer is needed as it functions as both server and client. Connection to the 

internet is only used for necessary updates. With this architecture, no connection to other computers is required so 

there is no physical data communication between computers. In theory, this architecture is getting faster because there 

is no transmission medium. 
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RESULTS AND DISCUSSIONS 

The analysis of the previous model provides an overview of the existing shortcomings. Therefore, a new model 

was designed that corrects the existing deficiencies. In this case by build a new model using a mirror database. In 

implementation, system architecture 1 implemented as shown in the Figure 6 and computer technical specifications 

are shown in Table 1. 

 

 

FIGURE 6. Implementation system architecture 1. 

 
In theory, the speed of an intranet is faster than the internet due to the transmission medium and the distance. 

Likewise, if only use one computer, it will definitely be faster than connecting to the internet or using two computers 

connected via the intranet. 

 

TABLE 1. Computer technical specifications. 

Laptop 1 (server) Laptop 2 (client) 

Processor 

RAM 

Storage 

Sistem operasi 

: i3 

: 8 GB 

: 256 GB 

: Linux UBUNTU 

Processor 

RAM 

Storage 

Sistem Operasi 

: i7 

: 16 GB 

: 256 GB 

: Mac OS X 

 
In previous studies [31], the most important thing is labeling data which takes a long time, which is about 3 hours 

for 10,000 records. This is due to the connection to internet and the strategy so that it is not considered a DoS attack.  

Therefore, only data labeling utilizing MassBank is discussed in this paper.  

MassBank server was installed to local server using source from github as mentioned in the provided 

documentation [41]. During installation, there are several configuration files that must be changed, especially for the 

username and password for database engine which is MariaDB. It is not easy for an ordinary user and/or novice 

administrator. 

Utilizing this architecture is greatly speeds up the data labeling process. In the experiment with two computers as 

client and server as system architecture 1, it only took about 7 minutes for 10,000 records. This means speeding up 

the process up to 96.1%. This is a huge saving time for labeling data. The result of a comparison of the previous model 

with the new model is shown in Table 2. 

 

TABLE 2. Previous model and new model time comparison. 

Previous Model (per 10,000 records) New Model (per 10,000 records) 

3 hours (180 minutes) 7 minutes 

 
This research succeeded improving the previous model by modifying the system architecture from internet-based 

to intranet-based. This eliminates frequent diconnections and perceived Dos threats from servers. 

040017-5

 24 July 2024 11:47:26



CONCLUSIONS 

The design for the development of the model was successfully carried out by analyzing the shortcomings of the 

previous model. However, this new model requires further experiments to test the model. The implementation of this 

model is not so easy but it can be proven that this model can be used and speed up the process up to 96.1%. 

The benefit of this research is that it contributes to a new method or model or system architecture for the 

identification of chemical compounds in medicinal plants, especially Typhonium Flagelliforme and can provide more 

accurate  and speed up information about chemical compounds contained in medicinal plants, thus helping Biological 

scientists and Pharmaceutical Scientists in utilization of medicinal plants especially Typhonium Flagelliforme. 
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