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ABST RA CT  

The rapid expansion of e-commerce caused by the Covid-19 pandemic has increased the significance 

of the logistics industry. Processes for delivery and return need to be more adaptable and effective in 

this situation. Smart outdoor cargo vending systems have been created to satisfy this need. These 

systems do, however, have some drawbacks, such as security and energy usage. In order to address 

the issues with outdoor vending, this paper presents an indoor smart cargo vending system with high 

security and minimal energy consumption. Customers have the choice to pick up or return their orders 

with the help of this system. Additionally, this creative solution aids e-commerce businesses in 

decreasing logistics expenses and raising customer satisfaction. For manufacturers of vending 

machines and e-commerce businesses, this proposed indoor smart cargo vending system provides 

solutions for all scenarios of cargo order processes. This solution combines the design of the system's 

hardware and software with a methodology that has been discussed in the scientific literature. The 

study's conclusion suggests a novel indoor smart cargo vending system that was created in response 

to the logistical difficulties brought on by the expansion of e-commerce. This system can have a 

positive impact in key areas like security, energy efficiency, and customer satisfaction, and it can be 

seen as a significant advancement for the logistics sector. 

Keywords: Indoor Cargo Vending, System design, Development Environment Design, System 

software. 

1 Introduction 

The acceleration of e-commerce and the rise of mobility trends in today's rapidly digitalizing world have 

fundamentally altered consumer behaviors and business models. The significance and role of the logistics 

sector have been revised in light of this change. Particularly, the rise of e-commerce has highlighted the 

necessity of prompt and reliable product delivery to customers, complicating and undermining logistics 

operations. E-commerce has increased the need for efficient management of processes like physical 

transportation, storage, delivery, and return of goods. Customer satisfaction, operational effectiveness, 
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and cost-effectiveness are all critically impacted by these processes. Traditional logistics techniques might 

not be adequate to meet these new demands, though. To address these issues, intelligent cargo vending 

machines are being developed [1,2]. By reducing the time and space requirements of delivery and return 

processes, which is one of the key logistics services, and giving online shoppers access to their orders 

around-the-clock, these systems significantly enhance the customer experience [3]. When the literature is 

examined, however, effective cargo distribution models [4,5], mathematical methods used in the location 

selection of vending machines [1], and mobile application-based local cargo vending machine solutions 

[6,7] have been prioritized rather than the development of hardware and software solutions for cargo 

vending machines. Some studies on cargo systems have been conducted in the literature. Karabulut et al. 

[1], developed a mathematical model for the cargo vending machine location selection problem. They 

applied their proposed model to the placement of five cargo vending machines in Buca district of Izmir 

province. Yaman and his friend [5], with their proposed system, aimed to increase the speed, capacity and 

efficiency of the currently used cargo management systems. In their proposed system, they used UHF-

RFID labels instead of conventional barcode or QR code labels. In the system, they installed UHF-RFID 

reader antennas in cargo shipping branches, transportation vehicles and transfer centers. In this way, all 

cargoes are read automatically, quickly and easily. Çakır and his friend [7], tracked cargo packages using 

RFID technology. In this way, the separation of cargo packages from a central point was performed 

automatically over the tape. A study similar to the system proposed in this study was not found in the 

literature. Due to the growth of e-commerce and the effects of mobility trends on logistics operations, 

new and creative solutions are now required. 

To address the issues faced by e-commerce businesses and their customers, a Smart Indoor Cargo Vending 

System has been developed in this study. For the first time, a comprehensive approach is used in this 

study to discuss the software and physical security design of the designed smart indoor vending machine, 

energy efficiency, continuous monitoring, design of an alarm system for system failures, management of 

multiple vending machines and system updates from a single center, and the design of systems that ensure 

the complete and accurate transfer of data flow. 

2 Material and Methods 

2.1 System Design 

The proper and systematic management of the processes for product delivery and return in e-commerce 

systems is proposed. The two main sections of this system are the hardware and software designs. The 

emphasis in this study is more on software processes. In order for multiple software developers to work 

on the system's software processes at once, the environment and its features are also highlighted. 

2.1.1 Establishing a Software Development Environment 

Software for automated indoor cargo tracking is created using a server-client model and micro-service 

architecture. Utilizing the information gleaned from the analysis and field audits of the software, analyses 

of indoor cargo tracking automation are prepared. The prepared analyses are used to divide the work into 

sections. Each piece of work is entered into the Jira software as a task to be assigned to various software 

developers. Within the time allotted to them, each software developer completes the tasks given to them 

and uploads them to the system. The flow chart in Figure 1 depicts the setting and procedures set up for 

the creation of indoor cargo tracking automation software. 

The Bitbucket software hosts all written lines of code. Over time, it is necessary to update every piece of 

produced code. The versions of each piece of code must be preserved for this reason. This task makes use 

of the git software. With the help of the comprehensive Jenkins application, the deployment procedures 
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for developed and programmed software projects are managed. Through the git version control system, 

changes made to each task are sent to the Bitbucket application. When the code is committed using 

Bitbucket, Jenkins starts the deployment process, which is then completed by deploying the necessary 

environments (develop, stage, and prod) using a Kubernetes cluster. 

 

 

Figure 1: Schematic of the environment prepared for the development of indoor cargo tracking automation 

software in general 

2.1.2 Establishing a Software Development Environment 

Jira software is a project and business process management software developed by Atlassian [8]. It is 

widely used especially in areas such as software development and information technology service 

management [9]. This application was used during the development of the indoor cargo vending system 

software. In this application, all personnel involved in the project such as software developers, designers, 

analyzers, hardware designers and electronic card developers are involved. All processes such as work 

orders, completed works, etc. are managed through this application. 

2.1.3 Bitbucket Application 

Bitbucket is a code management and version control application developed by Atlassian to 

facilitate software development processes and support collaboration [10]. The codes and versions 

of the developed system are tracked through this software. All codes produced during the 

software development phase of the indoor cargo vending system are stored on this application. It 

is an application that can also look at old versions of the developed codes when necessary. It also 

supports applications such as git and mercurial for version tracking. The bitbucket application 

used in this study works in integration with the git version tracking application. Continuous 

Integration/ Continuous Delivery (CI/CD) DevOps tools have a flexible structure thanks to their 

integration with application monitoring and communication tools. 
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2.1.4 Git: Version Control Application 

Git is an open source software for version control in software development projects and allows many 

developers to develop code in a project at the same time [11]. It was developed by Linus Torvalds in 2005 

[12]. Git is distributed and each developer can create and work on their own copies. This facilitates parallel 

development and collaboration. It is used together with bitbucket in the established software development 

environment. 

2.1.5 Git: Version Control Application 

Jenkins is an open source automation server used as a CI/CD product to automate and manage software 

processes. It was first launched in 2004 as part of the Hudson project, later renamed Jenkins [13]. In the 

system development environment, an end-to-end deployment pipe structure was built and used to 

automate deployment/testing processes. The process is triggered by committing the relevant project code 

in the Git repo and ends with the deployment of the prepared docker image on the kubernetes cluster. The 

project owner is notified according to the result of the process. Software security control in the pipeline 

is done with SonarQube software. 

2.1.6 Kubernetes Application 

Kubernetes is a container orchestration platform for automating and managing container-based 

applications, defined as portable packages used to isolate and make portable applications and their 

dependencies [14]. Kubernetes organizes, controls and manages independent containers across multiple 

servers or cloud environments. In the software development environment designed in this study, it is 

installed and used on one cluster. The deployments of the developed software and services are made on 

these clusters. For the production environment, it is set up as 3 Master + 5 worker nodes. It can be scaled 

horizontally and vertically if needed. Due to the cluster structure, services are redundant and can be 

replicated up to the desired number of replicas. 

2.2 System Hardware Design 

The hardware components of the indoor cargo vending system are designed in two different ways: lockers 

and main unit. The sizes of the cabinets are designed in three different ways as shown in Figure 2 small, 

medium and large. 

 

Figure 2: Sizes of the designed cargo vending machine 
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The front view of the prototyped lockers is shown in Figure 2. The cabinet unit consists of chambers of 

different sizes in which cargoes of different sizes can be placed. Since the cabinets will be stored in safer 

places indoors, thin sheets are used in the manufacture of the cabinet unit. Since it does not require sealing, 

no welding process was performed on the unit. In addition, the cabinet unit is designed to be easily 

assembled after cutting, bending and punching. 

 

Figure 3: Cabinet unit of indoor cargo vending system 

In addition, a camera system was added in order to take and store the images of the people making 

transactions. A single control card was used to control the lock mechanisms of the lockers. One computer 

was used to receive the cargo of the users and to operate the lock mechanism. One modem was used to 

provide internet connection. In the main unit; 

• The case of the computer used in the system, 

• Modem where the internet connection is provided, 

• Network Video Recorder (NVR) device where camera recordings are saved, 

• Uninterruptible Power Supply (UPS) devices used to protect devices from instantaneous power 

outages and sudden fluctuations in the grid, 

• A smart Power Distribution Unit (PDU) that can remotely monitor power outages and how much 

electricity is used by connected devices, 

• Lock mechanism control cards, 

are available. 

2.3 Indoor Cargo Vending System 

The designed indoor cargo vending systems are cabinets in which e-commerce companies place their 

shipments, receive returns and customers receive their orders. In this way, many problems such as the 

customer not being found at the address for e-commerce companies, sending the cargo back to the e-
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commerce company and incurring additional shipping costs have been prevented. At the same time, many 

problems such as not receiving their cargo in customers, adjusting themselves to the time the cargo will 

be delivered, have been prevented. Thanks to the cargo vending system software designed in short items; 

• The Cargo personnel brings cargo and places it in the vending machine, 

• Informing the e-commerce company as a result of placing the shipments in the vending machine, 

• Receipt of shipments by the customer, 

o Single product pickup 

o Multiple product pickup 

• Product return process, 

• Product cancellation process, 

• Personnel service operations 

It has the opportunity to make transactions. 

2.4 Indoor Cargo Vending System Screen Designs 

At this stage, the screens designed on cargo vending machines and the capabilities of these screens are 

explained. Difficulties encountered with these screens and the measures taken are also mentioned. 

2.4.1 Placing the shipment in the cargo vending machine 

After the customer completes the purchase from the e-commerce company, a reconciliation number is 

created for the cargo personnel to place the customer's order in the cargo vending machine. After the cargo 

personnel place the customer's order in the cargo vending machine, a single-use password is created for 

the customer. This password is sent to the relevant customer as Short Message Service (SMS). The process 

of cargo personnel placing orders into the cargo vending machine is shown in Figure 4. 
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Figure 4: The process of cargo personnel placing orders into the cargo vending machine 

When the cargo personnel arrive at the relevant cargo vending machine, they click on the " Cargo 

personnel Operations" menu shown in Figure 5 and enter the reconciliation number on the screen shown 

in Figure 6. 

 

Figure 5: Cargo vending machine main screen 
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In Figure 5, (a) shows the unique ID of the cargo vending machine and (b) shows the name of the cargo 

vending machine. On the same screen, multi-language options and the ability to create a new password 

for those who have forgotten their password are also available. 

 

Figure 6: Product placement screens for cargo vending machines. (a) Cargo personnel operations reconciliation 

number entry screen, (b) Shipment placement screen. 

After entering the consensus number on the screen shown in Figure 6.a, the cargo personnel can scan the 

barcode of the product to be placed inside the cargo vending machine or write it manually. On the screen 

shown in Figure 6.b, the size of the relevant cargo is selected and placed in a suitable hopper. The full or 

empty containers are detected by sensors and can be monitored on the screen shown in Figure 7. 

 

Figure 7: Shipment placement screen 

After the hopper selection is made, the relevant hopper will be opened automatically. In addition, an 

audible warning will be made to the cargo personnel as "Please place the shipment". The "ABANDON" 

button on this screen is used in case the cargo personnel want to select a different size hopper. The "OPEN 

LID AGAIN" button is used to retrigger the lid in cases where it is not opened. If the lid opening problem 

persists after clicking this button, the "OPEN LID AGAIN" button turns into the "NOTIFY EYE FAULTY" 

button as shown in Figure 8 to report the relevant hopper as faulty and the cargo personnel reports the 

relevant hopper as faulty. Defective hopper notifications are monitored instantly from the portal system. 

Defective hoppers are disabled and reduced from the capacity on the size selection screen. The "HOPPER 

DIRTY" button has been added for the cargo personnel to use in case the hopper is dirty during the 

placement of the shipment. When the cargo personnel press this button, the relevant hopper will be marked 

as dirty and the relevant hopper will be taken out of use and reduced from the total capacity as in the 

faulty hopper notification process step. The "OPEN LID AGAIN" and "READY TO OPEN" buttons have 
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been added as measures to prevent the cargo personnel from returning to the very beginning of the 

shipment placement work process. In this way, it has been observed that it is very important in terms of 

both time and practical progress of the work. 

 

Figure 8: Hopper malfunction notification screen 

The "CONFIRM" button is used by the cargo personnel to complete the transactions. After the cargo 

personnel clicks this button, the shipment transaction summary is shown as shown in Figure 9. By pressing 

the "FINISH WITH APPROVAL" button, the placement process is completed and the main screen is 

returned. 

 

Figure 9: Shipment process summary screen 

On this summary screen; 

• Hopper information; Information on which screen the cargo personnel placed the product, 

• Customer information; The name and surname of the customer for which customer the product 

belongs to, 

• Delivery Number; The order number of the shipment, 
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• Lid Status; The closed status of the lid of the placed hopper is given. (The lid closure status 

control is provided by the information received from the lock switches in each hopper in cargo 

vending machines). 

In multiple product placement operations, all operations are performed as described above. Only after the 

cargo personnel enters the reconciliation number, they are informed that they will enter more than one 

product and the personnel can complete the placement process by scanning the barcodes of all products. 

2.4.2 Receiving the order from the cargo vending machine 

Customers can pick up their products 24/7 from indoor cargo vending machines. The process of customers 

receiving their orders from the cargo vending machine is shown in Figure 10. 

 

Figure 10: The process of customers picking up their orders from the cargo vending machine 

When the customer presses the "TAKE DELIVERY OF YOUR ORDER" button on the main screen of the 

cargo vending machine shown in Figure 5, they will be directed to the password entry screen shown in 

Figure 11. 
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Figure 11: Password login screen 

On this screen, the user can first read the Clarification Text on the Processing of Personal Data and then 

is expected to check the "I have read and understood" box. If the user does not check this box, the 

transactions cannot continue. After checking the relevant box, the user enters the password sent by the e-

commerce company and passes to the "Order Receiving" screen shown in Figure 12. 

 

Figure 12: Order receiving screen 

The hopper from which the customer will pick up his/her cargo is colored green as shown in Figure 12. 

In this case, the lid opens by itself and an audible warning is given as "Please pick up your shipment". In 

cases where the lid cannot be opened or jammed, the "OPEN LID AGAIN" button has been added. This 

button works as described in the title of placing the shipment in the cargo vending machine. After the 

customer takes the shipment from the hopper, an audible warning is given as "Please close the lid" and 

the transaction is considered successfully completed. In the case of multiple product pick-ups, all steps 

are executed in the same way, only after the product from the first hopper is picked up, the hopper with 

the other product is opened by clicking the "PICK UP YOUR NEXT ORDER" button as shown in Figure 

13. In this way, the transaction is considered successful after all shipments have been received. 



Journal of Smart Systems Research 4(2), 140-159, 2023 151    

Süleyman UZUN et al. 

Indoor Cargo Vending System Development and Development Environment Design  

 

 

Figure 13: Multiple order receiving screen 

In the screen shown in Figure 11, if the customer forgets his/her password, he/she can click on the 

"FORGOT MY PASSWORD" button. In this case, the customer is presented with the Password Renewal 

screen shown in Figure 14. 

 

Figure 14: Password reset screen 

On this screen, the customer first enters the Delivery Number and presses the continue button. The 

customer is presented with a screen where he/she enters the last two digits of the phone number shown in 

Figure 15. After pressing the Continue button, a new password is sent to the customer's cell phone. 
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Figure 15: The screen where the last two digits of the phone number are entered 

The phone icon in the upper left corner of the screen shows the call center contact number of the e-

commerce company and the steps to be followed in the application. 

2.4.3 Order refund process 

The order refund process is initiated when the customer orders are placed in the cargo vending machines 

and are not received at the end of the periods determined by the e-commerce company. The refund 

processes are initiated by the e-commerce company. The e-commerce company transmits the refund 

process information of the relevant order to the server to which the relevant cargo vending machine is 

connected and is transferred to the cargo vending machine device via the service running on this server. 

When the cargo personnel comes to place the product in the relevant cargo vending machine, they enter 

the reconciliation number given to them. If there are products to be returned first, the screen shown in 

Figure 16 appears before the cargo personnel. 

 

Figure 16: Cargo personnel refund processing screen 
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This screen contains information about the products to be returned. By pressing the "CONTINUE" button 

on this screen, the screen shown in Figure 17 appears before the cargo personnel. 

 

Figure 17: In refund processes, the screen for retrieving the order from the hopper 

The product to be refunded is in the green colored hopper. The relevant hopper opens automatically. After the cargo 

personnel receive the refunded products, the process is continued by closing the hopper cover and clicking the 

"REFUNDE RECEIVED CONTINUE" button. On the next screen, a screen showing the summary of the refunded 

products is displayed. Cargo personnel complete their transactions by comparing the refunded products on this 

screen. After this process, the SMS password sent to the relevant customer is invalidated and no delivery is made to 

the customer. Then, if the cargo personnel will place a new order, they can continue to perform these operations. 

Even if the refund process is initiated by the e-commerce company, the customer can pick up the order from the 

cargo vending machine during the period until the cargo personnel receive the order from the relevant cargo vending 

machine. If the customer picks up the order at the cargo vending machine during this period, the return process is 

automatically canceled. 

2.4.4 Order cancellation process 

Cancellation can be initiated at any stage after the creation of the order through the e-commerce company. 

Cancellation procedures are initiated for reasons such as loss of the customer order, damage to the order, 

fraud (online purchases made by copying, stealing credit card information in e-commerce or taking 

information from the cardholder with various fraud methods) and the customer canceling the order. The 

cancellation is made by the e-commerce company and then the refund process is initiated. After this 

process, the system prevents the delivery of the order to the customer. Cargo personnel are directed to 

follow the steps in the return process and the process is finalized by following the necessary steps. 

2.4.5 Service operations 

There is a "SERVICE OPERATIONS" button on the main screen shown in Figure 5. This menu has been 

created for cleaning staff to perform cleaning operations and technical service personnel to perform 

maintenance, repair and control operations. When this button is pressed, the Service Operations screen 

shown in Figure 18 appears. 
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Figure 18: Service operations screen 

There are three different types of users on this screen. Each group selects their own user name and after 

entering their passwords, they perform their transactions related to their own fields. The passwords of the 

individuals are generated automatically through the main system at certain intervals. These generated 

passwords are sent to both the device and the relevant persons via e-mail. 

2.5 Indoor Cargo Vending System Software 

Many information such as reconciliation number, customer password, cleaning and technical staff 

passwords, return information, cancellation information, etc. must be transferred to the cargo vending 

machines. It is necessary to know clearly that this information is fully transferred to the cargo vending 

machines and that the transfer is transferred correctly. If there are deficiencies in this information, it may 

cause problems such as the customer not receiving the product and technical personnel not being able to 

open the cargo vending machines. Services and software developed to prevent such problems are 

described under this heading. 

2.5.1 Integration processes after order placement 

In shipment placement processes, all information to be transmitted to the cargo vending machine is 

transmitted by e-commerce companies to a central server to which the cargo vending machines are 

connected. The reason for this is that e-commerce companies can transmit data directly to cargo vending 

machines, but since they cannot guarantee that the data is transmitted exactly, all data is transmitted to a 

central server. On this server, services have been prepared that guarantee that the data that needs to be 

transmitted is transmitted completely and accurately. While the passwords required for the customer to 

receive their orders are transmitted to the customers as SMS by the e-commerce company, the same 

password is transmitted to the cargo vending machine via the central server. When the customer enters 

the password on the cargo vending machine, verification can be done. All these steps are explained on the 

architecture shown in Figure 19. 
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Figure 19: The process of transmitting the package information from the e-sales application to the cargo vending 

machine 

The operations in the numbered stages in Figure 19 are explained below. 

Process-1: A request is sent to the integration service by the e-commerce company. Incoming requests 

are met by the firewall and it is confirmed whether they come from an authorized system. 

Process-2: If a successful pass through the firewall is provided, the request is directed to the api gateway. 

After Authentication check on the api gateway, the request is directed to Load balancer. 

Process-3: Load balancer sends the request to the active Kubernetes master. 

Process-4: Kubernetes master routes the request to the active Kubernetes worker. Kubernetes worker 

redirects the request to the service belonging to the domain. 

Process-5: Integration service sends a request to the device domain via load balancer to learn the ip 

address of the cargo vending device by looking at the content of the incoming request.  

Process-6: Load balancer sends the request to the active Kubernetes master.    

Process-7: Kubernetes master forwards the request to the active Kubernetes worker.   Kubernetes worker 

redirects the request to the service belonging to the domain. 

Process-8: Device service reads the ip information via Postgresql and returns a response. 

Process-9: Integration service receives the response on the same channel. 

Process-10: Integration service sends a package information request to the cargo management device.  

Transaction confirmation information is received via the cargo vending device. 
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Process-11: Transaction confirmation information is sent to e-commerce service. 

2.5.2 Used applications 

Services and applications used in cargo vending systems and their intended use are described below. 

Cargo vending-api: It is the backend software on cargo vending machines. The application processes 

request from the interface and forwards them to the database and the relevant server software. It directs 

requests such as opening/closing hopper lids to the relevant hardware service. Manages requests by 

connecting with the hopper control unit. Responds to requests from the server. Processes sensor data in 

the hoppers and processes status information such as open/closed, full/empty.    

Cargo vending -UI: Provides an application interface for users. Nginx is used as web server. It opens 

automatically in kiox mode on chromium every time the PC starts.  

Cargo vending -hcs: Provides access of API software to cargo vending hopper and lids. Controls all 

hardware. 

Cargo vending -sync: It is the service that transfers the "log/transaction" information generated by the 

API to the server side at short intervals. These logs are written to the kafka queue via the log service on 

the server side. 

Cargo vending -opencv: It contains hundreds of functions that support capturing, analyzing and 

manipulating visual information connected to a computer by webcams, video files or other types of 

devices thanks to the OpenCV library.  

Cargo vending -updater: Starts the update process by following the update tasks created through the 

portal. By getting the name and version information of the service to be updated, it pulls the update on 

the cargo automaton via Object Store and restarts the service. 

Cargo vending machine sleep services: It enables cargo vending machines to be put into sleep mode 

(suspend) at night and to be woken up automatically at the specified time in the morning. During sleep, 

the customer can wake up by touching the screen if necessary. After the customer's transaction is 

completed, it goes back to automatic sleep after 3 minutes of passive waiting.  

PostgreSQL: Due to the offline working structure of the cargo vending, a database is run on them. Two 

separate databases are defined for API service and updater services. 

Nginx: Serves as a web server. 

2.5.3 Specially developed applications 

The applications and services described here have been developed to control and provide solutions to a 

number of major problems. 

Updater application: It is an application that works in a structure similar to Ansible but developed as 

custom. Work tasks are defined to cargo vending machines via the Portal. Cargo vending machines 

regularly check their work tasks and make updates. The results are also tracked on the relevant portal 

page. 



Journal of Smart Systems Research 4(2), 140-159, 2023 157    

Süleyman UZUN et al. 

Indoor Cargo Vending System Development and Development Environment Design  

 

Uploader application: It is a custom developed software that allows uploading software packages or script 

files to be updated to the Object store. 

Remote PDU control: All devices in the cargo vending machine and connected to the PDU can be turned 

off and on with this application. The computers on the cargo vending machine, which we cannot connect 

via remote ssh, can be turned off / on via PDU (Smart Socket) when necessary.   

Portal warning monitoring application: It is the portal screen where the status of all cargo vending 

machines are monitored via the portal and detailed failure logs are viewed.  

Energy saving software: In order to save energy, cargo vending machines were suspended at a specified 

time interval. Customers can wake up by touching the screen when necessary. In the event that the full 

operation of the wake-up scripts coincides with the moment of package delivery or package placement, 

due to the negative impact on the operation of the cabinet, it is ensured that extra scripts are researched 

and written to delay the sleep process by determining whether the cabinet is being used at that moment. 

3 Conclusions  

With the development of e-commerce, the importance of the logistics sector also increases. In cases where 

e-commerce companies deliver their orders to their customers and receive their returns, the orders are sent 

back to the e-commerce companies in cases such as the customer not being at the address or changing the 

address, which increases the shipping costs. Similarly, it creates problems such as customers not being 

able to receive their orders from cargo companies. 

Indoor cargo vending systems have been developed to overcome similar problems. These systems are 

installed at certain points and allow cargo personnel and customers to go and pick up their orders 

independently of time. In the developed system, a central server system has been prepared to which all 

cargo vending machines are connected. The system allows for expansion depending on the number of 

cargo vending machines. Thanks to the offline operation feature and suspend modes of cargo vending 

machines, it keeps customer satisfaction at the highest level with both energy efficiency and service 

uninterruptedness. In addition, all cargo vending machines are constantly monitored through a central 

portal and all relevant parties are informed instantly in case of malfunctions. Cargo vending machine 

software can be updated from the central point. In order to ensure that the updates are not left unfinished, 

the current files are first transferred to the cargo vending machine. When the information that all files are 

transferred completely, the update works on the vending machine and a problem-free process is realized. 

In addition, the information received from e-commerce companies is transferred to the relevant cargo 

vending machines smoothly with the system software developed. If the transfer is interrupted, the file on 

the cargo vending machine side is deleted and the relevant files are started to be transferred again after 

the connection is re-established. Thus, it is guaranteed that the data is transferred completely and 

accurately. 

4 Declarations 

4.1 Study Limitations 

The study's findings are based on the implementation and testing of a prototype in a controlled 

environment. The scalability and generalizability of the system to different settings and scales, such as 

urban and rural areas, diverse e-commerce businesses, and varying customer demographics, need further 

exploration. 
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