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Abstract 

 

Virtual office has become a popular and desired office management system for technology-

based low-cost office management system. This virtual management system is a new way of 

working that enables the virtual worker to work outside the walls of the traditional office. In 

this system, all the administrative functions of an organization are not necessarily 

geographically centered in one office. The process of designing and implement a low cost and 

effective "Virtual office management system" has been introduced in this work. The total 

system works using software which is named “Virtual Industry Model.” The software contains 

a secure database system and another computing method as required for industry. It is also 

interesting that using software and the total process will be automated and computerized what 

is a big deal in the industrial process. Finally, the system was applied to manufacturing, 

production and service operations. The results show that from the viewpoint of decision 

making, product design, production planning, production control to marketing, they were able 

to save their, time, their money and found the operation management easier. 

Keywords—Industrial Management, Virtual office, Virtual workers, e-commerce, ICT tool, 

Virtual organization  
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CHAPTER I 

 

 

Introduction 

The term “Virtual” indicates something not exists in the real world physically, but anyhow it 

fulfills the requirements of real things [1-4].  Using computing technology a system could be 

developed as an alternative to a practice which is known as the virtual system. For example, 

data can be stored in a virtual memory which refers to an imaginary set of locations, or 

addresses.  Virtual systems integrated with many real things in this era. From the last decades 

things like education, computing, markets, social activities developed toward virtual based on 

modern technology.  Scientific management evaluating day by day, there are lots of 

management technique and strategies that was unavailable before. Hence the work also a little 

bit evolution and mix-up of modern technology with management strategy to get better output 

in management aspects. Still many tools available to manage and coordinate in industrial 

sector but some manual communications exist on those modern systems. For example when 

any supreme want to assign any task to his subordinate he needs to send it manually using 

human resource like MLSS/peon. In Bangladesh most of the industry and other office 

operating such activities using human which causes higher lead time to complete the task 

which is not cost effective and challenging to record keeping. Another example, arranging 

official meeting or any discussion requires a physical space in current situation. 

Moreover, it is difficult for an entrepreneur to initiate a new business/industry due to high 

investment in physical assets. Therefore, modern technological support can reduce some of 

operation and business communication related cost. If any entrepreneur thinks to start a new 

business idea he must have to invest in land/space, labor, infrastructure and management 

processing. It is possible to make these elements of business more affordable according to 

monetary value. Smart computerized processing that will make entrepreneur and running 

industries cost-effective and faster in operation management. Considering low cost and fast 

business communication, avoiding physical space, connecting workers from far away, time to 

time process monitoring and record keeping, a smart computerized system can make the 
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existing management systems connected merely. Another critical need is human resource 

monitoring and evaluation, which is pretty tricky and lengthy in manual operation 

management. To make existing management flawless and more effective enhanced 

management software has been developed in this study named “Virtual industry model” that 

could be used for production-based industry or service based industry. Virtual industry model 

consists of some modern technology, tools, and some new working process. It is a proposal for 

an alternate solution to establishing an industry, business startup or operating an existing 

organization without real office space and other expensive infrastructure. Now a day, 

freelancing introduced into many professions, outsourcing is a most popular working process 

in the IT field where people can work for any industry situated far away from staying their 

home. By using this software people (designers, engineers, manager, and other employees) can 

perform their task from their residence or any place. The software contains a secure database 

system. In this study, we used the name “virtual industry” which means any academic 

institution, public office or production industry.  

 

1.1 Objectives of this Study. 

In this study, an industrial management software has been developed and the specific purposes 

of this study are: 

1.  To develop a virtual industry/ office management software on the basis of virtual 

industry concept.  

2. To verify the effectiveness of the software by application of it on one or more 

organization. 

 

1.2 Outline of the Thesis  

The thesis is organized as follows. Chapter 1 presents an overview of virtual organizations and 

states the objectives of this thesis. Chapter 2 describes the literatures review. In chapter 3 

software development process is described. Performance test of this virtual model software 

and results is presented in Chapter 4. The conclusion and further research direction is 

presented in the Chapter 5. 
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Chapter II 

 

 

Literature Review 

2.1 Review of Literature  

Virtualization not started in the 21st century, the concept of virtualization started early of 

1960’s in computing technology. In that time computer scientists invented the virtual machine 

as an alternate of real hardware which was the beginning of virtualization that is being used 

vastly in every sector in the current area. Pooja Kedia et al.  survey the upcoming 

virtualizations trends [5]. Survey results provides a clear picture of virtualization of different 

organizations and indicate that virtualization has become a popular field of rendering IT 

services. Ning et al. proposed a method for resource virtualization by transforming 

manufacturing resources into cloud manufacturing system through two phases [6]. These 

method may be served in to heterogeneous applications in cloud manufacturing systems.  

B.S.R. Amorima et al.  Proposed a virtual organizations approach for Business Process 

Management services [7]. This organizational model can be served as guidelines for the 

implementation of new processes, which will extend the product lifetime and quick response 

for organizational changes. H. Castroa et al. proposed a Meta-Organization framework for 

manufacturing small and medium-sized enterprises to establish a sustainable environment for 

the hyper-competition market [8]. They concluded that their model can be used for 

manufacturing small and medium-sized enterprises for the hyper-competition environment. In 

another work, Joshua Grodotzki et al. developed a virtual experimental lab for engineering 

education 4.0 [9]. The key finding is that, virtual lab can be saved a significant amount of 

material and operation costs. Badiuzzaman et al. investigated the impact of virtualization on industry 

sector [10]. Virtualized management can be saved time and cost and increased productivity. In another 

research, Badiuzzamn et al. developed a virtual office software for Entrepreneur and e-

Management [11]. They developed a structure of all working process of an industry trough 

internet and others ICT tolls in where total system is operated using online software that is 

communicate, synchronize among all segment of production process. Results show that, 

entrepreneurs can fulfill their dream by establish an industry in very low cost, less paper works 

as well as they can make their product more versatile compare to the other traditional industry. 



4 
 

An article named “History of Virtualization” contains the early period history of virtualization. 

Gradually virtualization introduced into modern management strategy [12]. Most recent 

virtualized management strategy is the virtual office. The first virtual office was established by 

Ralph Gregory of Boulder, CO, in 1994. At the time, leases for official suites were a big issue 

related to cost, and there was a sore requirement for a more flexible arrangement.  To provide 

for this major gap in service, Gregory founded his company – The Virtual Office, Inc., thereby 

gives rise to what is now a multi-million-dollar global industry [13]. They incorporated a 

virtual secretary to reduce pressure on their physical staff. In a previous couple of years, 

virtual workplaces have been a popular method in the expert world.  In 1980 a company 

named “Servcorp's Virtual Offices” [14] was founded. Probably it was the first commercial 

virtual management service provider commercial organization. The next necessity was hiring 

expert employees from around the world for a reputed organization, to solve the problem 

industries started hiring an expert from the remote location. The survey results of the Society 

for Human Resource indicate that, developed countries like the USA have the highest number 

of virtual workers [15-16]. Ira M. Weinstein depicted the potency of the virtual office in his 

book (The arrival of virtual office-2005) [17].  He mentioned that “Virtual office solutions 

allow geographically dispersed employees to work together as if they were in the same 

physical workspace.” So it is clear that according to requirements high-performance 

communication and connecting remote employees is a trend which will be the future 

management strategy.  Famous business web portal “www.busness.com” published an article 

on the importance of virtual office they focused on five causes to select virtual office strategy 

[18]. The article summarized that virtual management could improve the productivity of 

employees, reduce office space, it can reduce office setup and furniture cost, it can increase 

business flexibility and easy to marketing in e-market. Another business blogs website 

“www.business2community.com” published a blog which describes the efficiency of virtual 

management over traditional management [19].  The author points out three major issues of 

virtual management that it is cost-effective, the virtual office has a relaxed job environment, 

and it consists of technology.  Virtual office being used by developed country vastly but it 

requires a new management technique to make the system useful. Lots of research work 

available on the internet which related to managing the virtual workforce. It proves that now a 

day’s virtual workforces are no more virtual, they have become a reality and being used, so it 
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needs to learn the way to manage and use the virtual working environment to get proper 

efficiency. Karvonen I. et al. described the changes to manage such organization which has the 

virtual workforce and virtual management [20]. Virtual organizations (VOs) are viewed as a 

response to fixing necessities of cost-adequacy, time and quality, particularly in a worldwide 

aspect.  During developing a virtual industry working model, the developer has to consider 

about the three terms, properly distributed, depend, and coordinate among tasks and 

employees. Virtual industrial management has been identified as the most suitable 

management strategy in current technology-based management. An article by JJ Murphy says 

that conventional management is failing to accumulate employees from the global 

environment [20]. The virtual hierarchical administration is the required change in the 

administration worldview. Some specialist contended that traditional industrial management 

system is not efficient enough as much as the cutting edge virtual workplace. In 2008, 

European council of modeling and simulation (ECMS) arranged a conference where a paper 

concentrated on the use of Virtual Reality (VR) advancements and Virtual Environments 

(VEs) on the modern industrial safety issue [21]. Due to less physical participation, the virtual 

working environment is safer than the traditional working environment. World most reputed 

business magazine “Forbes” published an article which discovered that virtual working 

environment increases the productivity of employees [22].  From an overview of a Chinese 

organization, it was discovered that the virtual workforce was 13% more profitable, more 

joyful in their employment and more averse to leave than their office-bound companions.   

The article also points outs some limitation of virtual management which has also been 

discussed in this work later. The size of the organization is very crucial in a physical working 

environment. In this case, the virtual working environment has the flexibility to adopt a large 

number of workers as it does not require the physical extension. An article from the famous 

community of professionals people “LinkedIn” by Dr. Sreekumar Menon says that the 

progress of information and communication technology introduced change in business 

characteristics [23]. Beforehand, business was viewed as shut when the workplace entryway 

was 'shut.' However, nowadays, employees can work all the time from their home or any 

location by connecting with laptop or smartphone.  It is evident the virtual working 

environment, virtual team and virtual management have a lower cost than the physical model. 

Virtual management is efficient due to fast communication. Also, it has the flexibility to add a 
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worker from any geographic location to work. Even a large number of the worker could be 

assigned to the same system at the same cost. Virtual management seems very efficient and 

cost-effective, but it has some challenges. In this case, the challenges should be overcome 

because virtualized management is the future of common management.  To design a virtual 

system, it is a significant factor that, the system should have enough monitoring option and 

bindings for the managerial user that they can play their vital role to run the system without 

losing enough monitoring. PETER F. DRUCKER mentioned in his book “Management 

Challenges of 21st Century” (1999) that information management is one big challenge in 

modern management [24]. Due to the requirement of large data processing, there have a tool 

named management information system (MIS). MIS also requires manual data entry for 

processing, but the virtualized management can make it more automated as all the processing 

will be in the computerized system. Virtual groups empower associations to pool the abilities 

and skill of workers and non-representatives by taking out time and space obstructions. 

Nowadays companies are investing the significant amount for virtualized employment to 

enhance their performance and competitiveness [25]. The accessibility of an adaptable and 

configurable base framework is one of the key points of interest of nimble virtual groups. Over 

the previous decade, associations have progressively moved toward enlisting a more virtual 

workforce. Discoveries from the 2010 Cisco Connected Technology world report, the quantity 

of organizations receiving a more synergistic virtual workspace is on the ascent, furthermore, 

the projections imply an expanding development rate toward that path [26]. An article on some 

virtual team management/project management discovered the problem of existing software 

models [27]. Most of them have some limitation like that software developed from a 

commercial aspect, so it needs a good amount of money, the software’s can’t work with all 

type of organization to perform their operation in the virtual world, follow the virtual 

instruction. The virtual organization works based on a software system which provides some 

notification in software to do some task, as this notification has no physical shape so the user 

might be miss task order. To develop a new efficient model, these three factors should be 

considered, and the proposed model was developed.  An inventor name Brian Conner patent a 

virtual office management system [28]. He gives an easy to understand three-dimensional 

Graphical User Interface (GUI) for exploring inside a virtual office condition for undertaking 

and data manipulation. Nader et al. reviewed the virtual teams and management issue [29]. 
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Results indicated that small and medium enterprises (SMEs) can be benefited significantly 

when they work within the virtual teams and management systems.  

Despite the virtual office system or entire virtual organization is not vastly available in our 

country due to some fundamental reasons like the lag of technology, the high price of software 

to operate and implement virtual organization. To apply virtual management inside under 

developing countries, the thesis work has been proceeded to develop low-cost free software to 

implement virtual industry.   

 

 2.2 Some Existing Project Management Software and their pros and cons 

There has some similar method to manage industrial operation which is known to us as 

“Virtual Office,” and it has been used for a long time of modern industrial management [30-

39]. Over that existing system, the new model has some key difference. The existing software 

is developed for specific purpose and are not applicable to all type of organizations.  Whereas 

the “Virtual Industry Model” is an integrated module that has everything inside a package and 

are applicable to almost all type of organizations. Moreover, the other thing is all of existing 

software requires a good amount of money to use, so those are commercial tools and not free 

for everyone. In countries like “Bangladesh,” it is not possible to use highly paid software for 

every type of industry where the virtual industry model open for all.  

Table2.1 is showing a comparative analysis between conventional software and proposed 

“Virtual Industry Model” software. There is much virtual organization management software 

but due to their specific limitations this thesis work performed and a tool has been developed 

to overcome the limitations.   

 

Table 2.1: Comparative chart between conventional software and Virtual Industry 

management software 

 

Factor Conventional virtual 

office Software [31-40] 

Proposed Virtual Industry management 

software 

Price Most of conventional 

software has a high price, 

that’s why people get 

discouraged to use highly 

paid software. 

Virtual Industry Model Will be a freeware to 

use, it will be opened for all to use without any 

payment.  

Application Not Applicable for all Global platform for all type of organizations.  
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Sector type of organizations, 

most of  them are 

specialized for software 

industry or specific 

industry 

Functionalities Limited functionality, 

need several software to 

perform as a virtual 

organization 

Virtual industry model has several 

functionalities in a single software, it is an 

integrated system 

User Friendly More difficult to use for 

general user. 

Easy user interface and user friendly to use. 

Hardware 

Requirements 

Conventional system 

requires many network 

devices.  

The system needs only internet connection and 

a general computer. It is accessible from any 

location using internet so it requires very less 

hardware. 

Upgrade and 

Maintenance 

Conventional system 

requires high payment to 

upgrade. It is also 

difficult to maintain due 

to large network 

environment. 

Virtual industry model will be a freeware and 

open source software so users will be able to 

upgrade the system by changing its code 

according to their requirements. It only 

requires internet connectivity but not a 

complex LAN/WAN network. Now a days, 

managing a LAN is much expensive than have 

an internet connection.  
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CHAPTER III 

 

 

Development Process of Virtual Industry Model Software 

In this chapter software development process is described.  

 

3.1 Elements of the proposed Virtual Industry Model  

The elements of an industry shown in Fig. 3.1. The major three elements like clients, virtual 

office and physical production are have been synchronized in this model. The elements have 

been selected based on a typical business organization by random selection. As the proposed 

model is being developed as a global communication system, organizations with different 

elements could be converted as a virtual organization using the proposed system. The elements 

of this virtual industry model are briefly described below. 

 

Figure 3.1: The Virtual Industry Model block diagram 
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3.1.1 Clients 

Clients are the consumer of products or service for whom industry produces something. For an 

industry, most of the case clients are buyer groups/companies from the local or foreign market 

(export).  In this proposed model, online customers are a big market. Buyers will be able to 

access and order directly from their place via “Virtual office software,” the software will 

count, calculate the production plan from some given inputs from clients and managers. 

3.1.2 Virtual office segment 

Virtual office segment is the focal point and backbone to establish a virtual industry. Virtual 

office, which exists only in cyberspace, is a business location and workplace. A virtual office 

setup permits entrepreneurs and representatives to work from any area by utilizing technology, 

for example, smartphones, telephones, and web. The virtual office can give savings and 

adaptability contrasted with leasing physical office space. People can gather remotely, 

coordinate through video conferencing and reports can be transmitted using information and 

communication technology. Everybody in this model is free to work from any place, but they 

have to complete their tasks as per given time and deadline. So the system will help to ensure 

the optimal use of human resource. The figure3.1 is showing that all the employees are 

working at their home by connecting a shared network and software system that has been 

developed in this proposed model. The virtual office needs only a single room to set up some 

technical equipment. Managers and owner of the industry can monitor the whole working 

process from anywhere around the world. A web-based application has been developed which 

will fulfill the coordination between all elements of the virtual industry model.  

 

3.1.3 Managers     

Managers are the key persons for the industry to manage the man, machine material in 

industry. Though this model skips, physical workplace manager will play the key role in this 

model. He will organize and synchronize among all part. This model will make it very easy for 

the manager as he is going to perform any task, monitor the progress using software and other 

tools.    

3.1.4 Engineers (R&D) 
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In this model, the industry or company does not need to hire a full-time engineer to perform 

research and development. An industry/company can hire part-time expertise, for that the 

salary-related cost will be reduced. As it will reduce cost, the entrepreneur can hire several 

part-time experts.  

3.1.5 Employee 

An industry needs different employees for the different purpose, for example, accounts, 

marketing, advertising, etc. All of such employees will also work through a network accessing 

the virtual industry software system and complete their assign task without any delay. In this 

system, there are no opportunities to claim wages without working because of the virtual 

software. 

3.1.6 Network Connectivity 

For developing this software, first needs to have fast network connectivity to connect all the 

functional blocks. The system can use the internet, mobile networks, and other fast internet 

services for connecting remote human resources to log in to the software and work. Internet 

will be used to communicate with employees, clients and rental industry via virtual office 

software, and If the industry locates near the virtual office network area, it can use LAN. 

Because it needs high speed fulltime network to observe, communicate and monitor that 

industry’s working progress due to virtual industry’s order. The functional blocks that shown 

in figure3.1 are connected through the various networks, this is very important in the proposed 

model. 

3.1.7 Rental Industries 

The contract, rent, and leasing are the common terms in the industrial production system. 

Many companies use rental or leasing industries and factories to produce their product.  For 

example, world-famous brands like “Nike” which has no own factory to produce their branded 

shoes. There are lots of companies they use their brand but produce from different factories 

basis of the contract. In this model, it was emphasized on the rental factory. Because acquiring 

factory space, machinery, land and other setup is the main cost that is an obstacle for an 

entrepreneur to establish an industry. Also maintaining and operating cost is high for a real 

industry whereas, this proposed model reduces this cost. It needs to make good connectivity 

on the virtual software system. By using this virtual industry model, it is possible to plan for 
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producing several products as industry wish, because the industry can contract with any 

factories in the local or foreign region for their any product. This gives “Virtual Industry” 

model versatility of production planning. 

 

3.2 Development process of “Virtual Office” software 

The development process is done by following some steps that shown in process flowchart in 

figure3.2. The first step was selecting appropriate development tools, then design the database, 

design user interface. After the end of the designing process, it required to hire a skilled 

software engineer thus the system needed sophisticated programming. The next step was 

developing the programs modules of the software’s and tests the output. Bug fixing process 

was done until the programs performed according to design. End of bug fixing process, the 

software was hosted on the web server to make it globally accessible.   

 

Figure 3.2: Flowchart of virtual office software development process. 



13 
 

 

3.3 Tools & Technology Used  

This model consists of a package of software and communication tools that will make an 

environment of an industry like the traditional industry in the virtual/cyber world. First of all, 

it needs strong online database based software where all types of processing will be done, and 

input will be taken. Following tools has been used to develop the software: 

 

1. MySQL  Database (PHPMyAdmin) 

2. Adobe Photoshop for graphical design. 

3. HTML, CSS for graphical User Interface design. 

4. PHP programming language for logical web programming. 

5. Java Script, Jquerry, Ajax for on page functionalities. 

6. Apache web server. 

7. Notepad++ for edit source code. 

 

3.4 Key Components of Virtual Industry Model Software 

In this proposed Industry/office software system has four basic components, they are  

1. Database. 

2. Web Application (Logical Programming). 

3. Web Server. 

4. Presentation (GUI)/User Interface. 

 

3.4.1 Database (Entity Relationship Diagram of “Virtual Industry Model” software)   

An Entity Relationship Diagram (ERD) also called as the ER Diagram is the graphical 

illustration database structure, which demonstrates the database in the diagrammatic 

methodology. Entity Relationship Diagram of Virtual Office software Database is shown in 

Figure 3.3. And 3.4. There are 17 tables in the database that has been used to develop the 

virtual industry communication system. All of those data record/tables have an internal 

relationship to access required information based on the relationship or specific entity. There 

have four types of relation, they are, (i) one to one, (ii) one to many, (iii) many to one, (iv) 
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many to many relationships. One to one relationship indicates only one record from a table is 

associated with another one record of another table. One to many relationship means one 

record from a table could be connected with multiple record of another table. Similarly, when 

many records from a table are connected with one record of another table, then the association 

is many to one. When multiple records of a table are associated with multiple records in 

another table, then it will create many to many relationship.  
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Figure 3.3: Entity Relationship Diagram of Virtual Office software Database 
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Figure 3.3: Entity Relationship Diagram of Virtual Office software Database 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4: Details Entity Relationship Diagram of Virtual Office software Database 
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