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Developing a cloud EBC system with 2P-Cloud architecture
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It does not need to be mentioned that Business cards are essential for businesses and consumers alike across
all industries irrespective of size of the business. Today, these cards not only help in giving contact details but
building a brand. In digital era the business card is also going through the journey of digital transformation.
While some of the expectation from such electronic business card can be articulated as – Easy to share, cost-
effective, Eco-friendly, Easy to customize, store the information conveniently and contact management .While
taking a closer look at these expectation the authors were convinced that such system should be based on a
cloud architecture .The authors with their experience on the 2P-cloud Architecture realized that the concept can
be extended for cloud services 4-tier architectures and an Electronic Business card system can be built on it. In
this study, we proposal an instance of the cloud electronic business card (EBC) generation framework which is
according to the Key point of view of Business models, Operational processes and User experiences of Digital
transformation studied by Abhijit et al. and the five skills and competencies of CDO studied by Anna et al. and
the 2P-Cloud architecture studied by Chuang et al as main. In this study, we focused on the system availability
of cloud EBC system in the development processes, which is to attend the smooth process of Human–Computer
Interaction when we design an IT system.
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1. Introduction

The emergence and confluence of technologies like Inter-
net, Mobile, social, big data and cloud have brought in
new opportunity in the form of Digital Transformation for
enterprise. Digital transformation is wholesale reimagin-
ing and reinvention of how business operates, enabled by
today’s advanced technology. It includes reshaping of exist-
ing business models and relooking at the business model,
operational process and user experience.

The process of digital transformation began decade ago
however there is not enough research regarding the real-
ization of digital transformation projects yet. The Digital
transformation is a transformation for the process, activ-
ity, model and Competency, for example, the traditional
enterprises make E-commerce to strengthen existing Busi-
ness but this invariably bring transformation to the exist-
ing organizational setup (in terms of strategy, Personnel

and mindset). A digital mindset is the key to successful
transformation. It Includes use of digital tools and data
technology to reduce job hours (i.e., automation of manual
tasks), improve service quality, and optimize productivity
[1].

The Chief Digital Officer (CDO) of a firm is focus on
IT strategies and IT-enables innovations. The CDO must
own five skill and competencies, such as, IT competency,
Change Management Skills, Inspirational Skills, Digital
pioneering Skills and Resilience [2].

In our paper we extend the application of cloud service
systems for the commercial operations module by the 2P-
Cloud architecture [3] point of view and present our case
by establishing a cloud electronic business card system
(cloud EBC system) based on cloud Services. The purpose
is to provide a feature to allow user to connect to cloud
EBC system and make an electronic Business Card via in-
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ternet anytime and anywhere, when required. This will
essentially reduce the cost and time to produce electronic
business cards and improve the interactive efficiency of the
commercial operations.

2. Related work

Capturing the value of digital transformation which in-
cludes - redesigning the customer Experience, Transform-
ing Operating model and innovating the Business model
to use Digital Technology to achieve business value which
uses digital technology as business Value driver, would be
the most important task of Enterprise Management (For
example, Internet technology, Analytics and Mobility im-
pacted by the digital transformation). The Key point of
view of Business models, Operational processes and User
experiences of Digital transformation is shown as below in
Table 1 [1].

Table 1. The key point of view of Business models, Opera-
tional processes and User experiences of digital transfor-
mation.

Type Key point of view
Business
models

Reshaping existing business model thanks
to market imperatives; Focus on the value
propositions of customer; Extend market

Operational
processes

Customer relationship; Vendor relationship;
Sales; Delivery; Marketing; Knowledge
management;

User expe-
riences

Digital native and user maturity; Collabora-
tion and Interaction;

A CDO of a firm must own five skills and competen-
cies such as IT Competency, Change Management skills,
Inspiration skills, Digital pioneering skills and Resilience
as shown in Table 2 [2].

There are some different indicators in evaluating mem-
ory performance such as the Memory Balloon, Heap, State,
Active, Shared, Usage, Consumed, etc. in virtual machine
environment [4]. The Virtual Machine Monitor (VMM)
computer was defined as a host machine and the virtual
machine performing above as a guest machine [5].

The VMM can be considered as Host OS. VirtualBox
V4.3.12 [4] to provide a virtual platform responsible for
managing the operation of multiple Guest OS; for instance,
CentOS V6.5 is used to share the hardware resource virtu-
alized.

The 2P-Cloud Architecture was mainly used to apply
x86 virtualization technology to deploy VMM on Pu-Cloud
and to build multiple Pr-Cloud on the VMM. Pu-Cloud is
considered as Host OS, and Pr-Cloud is regarded as Guest

OS; and to deploy application server on Pr-Cloud. The
schematic diagram of Host OS managing multiple Guest
OS is as shown in Fig. 1 [3].

Fig. 1. The 2P-Cloud Architecture

The evaluating performance metrics of virtualization in
2P-Cloud Architecture environment include the storage uti-
lization, the memory, the CPU and to consider I/O devices
performances such as the CPU Usage 34.2% in Windows
Server, the CPU Usage 13.5% in Ubuntu Linux, the CPU
Usage 18.1% in Window Server Ubuntu Linux. The 2P-
Cloud Architecture can to integrate different application
systems of numerous Cloud Platform as a Service (PaaS)
into a PaaS to achieve the centralized management, ease
to maintain and transplant and balancing efficiency of the
server, promoting the use efficiency and safety of the cloud
software and hardware resources, as well as obtain more
flexible scheduling ability of PaaS [3].

The VMM has x86 processor with specific limitation in
the term of hardware. The Pu-Cloud has the basic limita-
tion of running multiple virtual machines situates in disk
space and memory. The major software and hardware con-
figuration details about Host OS and Guest OS of 2P-Cloud
Architecture are shown in Table 3 and Table 4. In addi-
tion, Table 5 is the HDD partition schedule of Guest OS
[3]. Digital transformation represents redefining customer
experience, business models and operational processes,
finding new ways to deliver value, generate revenue and
increase efficiency. However, practical transformation also
requires the support of innovative technologies.

In this study, we proposal an instance of the cloud EBC
generation framework which is according to the Key point
of view of Business models, Operational processes and User
experiences of Digital transformation studied by Abhijit et
al. and the five skills and competencies of CDO studied
by Anna et al. and the 2P-Cloud architecture studied by
Chuang et al as main.

In the key point of view of Business models, Operational
processes and User experiences of Digital transformation,
first business models must consider the inspiration skills
and Resilience of the five skills and competencies of CDO
and the feasible idea of EBC system using the 2P-Cloud
architecture. Second, Operational processes must consider
the Change Management Skills of the five skills and com-
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Table 2. The five skills and competencies of CDO

Skills and Competencies Practical Description
IT Competency New digital products and services are based on Information Technology (IT), So CDO

should understand IT applications and the underlying infrastructures, as well as knowl-
edge on how they can be upgraded and modified.

Change Management Skills The CDO must understand what new digital technologies mean for their businesses
and customers. He also needs a comprehensive understanding of the operations of the
different business functions. So, the CDO’s task is both highly crossed functional and
interdisciplinary and requires highly developed change management skills.

Inspiration Skills As the driver of digital transformation, the CDO Should is able to convince and inspire
all internal decision makers and employees about the need for digitally transform and
demonstrate them the advantages. With the skill to inspire others, the CDO not only
act as a consultant to the top management team, but also, as effective motivators of the
whole workforce and thus, enable the digital transformation in the first place.

Digital Pioneering Skills To inspire and motivate an organization to embark on a digital transformation, the CDO
needs to act as a digital pioneer and vanguard, which require a high level of visionary
thinking capabilities.

Resilience To successfully complete the digital transformation task, the CDO needs to be resilient,
particularly in “traditional” enterprises, because digital transformation will need sub-
stantial changes. In such enterprises, colleagues of CDO, both at managerial and at
employee levels won’t always readily accept the deep changes required for digital
transformation.

Table 3. The major software and hardware configuration
details of Host OS

Operating System Windows 7 Home Basic
Processor 3.00 GHz

Memory (RAM) 3.00 GHz
System Type 32-bit

HDD 500 GB

Table 4. The major software and hardware configuration
details of Guest OS

Operating System CentOS 6.5
Processor 3.00 GHz

Memory (RAM) 1024 MB
System Type 32-bit

HDD 80 GB

petencies of CDO. Third, User experiences must consider
also the Digital Pioneering Skills and IT Competency of the
five skills and competencies of CDO. Final, we integrate
the second step and third step to implement an EBC system
based on the 2P-Cloud architecture. The related diagram
for EBC generation framework is shown in Fig. 2.

3. Cloud EBC system architecture and human-
computer interface

Considering the experimental natures of the research, Au-
thors have adopted instance analysis and design to verify

the critical methodology of the Cloud EBC system extended
application and adequately achieves the Cloud EBC system’
key research objectives.

Base on the 2P-Cloud architecture [3], this research de-
ploys LAMP on PaaS (Platform as service) mode for run-
ning the Cloud EBC system, and conducts the Cloud EBC
system’ development, design and testing.

We design the Client site tier, Web server tier, AP server
tier and MariaDB server tier of cloud services’ 4-tier archi-
tecture based on 2P-Cloud architecture. With 2P-Cloud
architecture we can assign the web server load and a load
balancing scenario would be achieved. The cloud services’
4-tier architecture of cloud EBC system is shown in Fig. 3.
This study employed the 2P-cloud architecture being the
server to run the EBC system: Host OS is considered as
Pu-cloud on which the VMM can be installed; The VMM
can be built on Guest OS which is considered as Pr-cloud
on which operating system and EBC application server can
be deployed. The correlated tiers of 2P cloud architecture
include Client side tier, Web server tier, AP server tier and
MariaDB server tier of the cloud services are shown in Fig.
4.

The cloud EBC system functionality can be segmented
into five sub modules namely: Download Logo Subsystem;
Choose the EBC draft style subsystem; Edit the EBC content
Subsystem; Generate and Preview the EBC subsystem and
Download or Delete the EBC subsystem.
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Table 5. The HDD partition schedule of Guest OS

File system mount point / /home /var inapplicable
File system type ext4 swap

Size (MB) 10240 8192 8192 inapplicable
Additional size options Fixed size Partition can be used to maximum

Fig. 2. The related diagram for EBC generation framework.

Fig. 3. The cloud services’ 4-tier architecture of cloud
EBC system

Fig. 4. The correlated tiers of 2P cloud architecture.
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The five sub modules are implemented in cloud services’
4-tier architecture where the user uses Man-Machine inter-
action and send request through Web Services to different
sub modules as per need.

The sub module will process the corresponding request
and returns the result based on the data and the data stores
in the MariaDB. Depending on the request a sub system
comes into action. The function architecture diagram of
cloud EBC system is shown in Fig. 5 and Fig. 6.

The Business Process Model and Notation (BPMN) is
the standard for business process modeling that provides
graphical notation for specific business processes in a busi-
ness process diagram; it’s also represents the standard
graphical interfaces of interactive process between Human-
Computer [6]. We have used standard the BPMN to im-
plement the Business process of cloud EBC system. The
human-computer interface interactive diagram of cloud
EBC system is shown as below Fig. 7.

4. Design of cloud EBC system

We have used the pattern of Model, View and Control
(MVC) to design the cloud EBC system, so that we can keep
five sub-systems separated to design, and each module can
be extended Maintained separately.

The preview analysis of cloud EBC system includes
three phases: 1. The cascading style sheets (CSS) orchestra-
tion design – where we embed the CSS codes of cloud EBC
system to the ‘cart.tpl’; 2. Design a subprogram to cite the
CSS of cloud EBC system requirement; 3. Adjust the whole
layouts of ‘cart.tpl’ until typesetting normal.

For the codes design of cloud EBC System, we utilize
the ‘cart.tpl’ program to finish ‘HTML to Image’ in the
codes of ’View’ model as shown in Fig. 8. In the Loop
of ‘foreach (productsasproduct)’, adding a corresponding
subprogram of ‘HTML to Image’ code to after the Loop of
‘foreach (product[′option′]asoption)’.

In our study, to produce the design and typeset of elec-
tronic business card (EBC) has twelve elements, including
the Background style image, Logo image, Company name,
Department, Position, Name, Tel, Cell phone, E-mail ad-
dress, Uniform resource locator (URL), Company address
and QR code etc.

We can embed twelve elements in the EBC, and apply
the CSS to orchestrate the EBC until the regular typeset of
EBC. The CSS code of EBC is shown in Fig. 9.

The ‘html2canvas’ function allows us to directly take
‘screenshots’ of webpages on the browser of user, and we
can use the ‘jQuery Actions and Methods’ to achieve the
‘HTML to Image’.

In this study, we must design a corresponding subpro-
gram of ‘HTML to Image’, that synthesize the user data
and image to accomplish the production and downloading
of EBC online. The corresponding subprogram code of
‘HTML to Image’ is shown in Fig. 10.

5. Result discussions

After completing the development of cloud EBC system, we
had thoroughly validated the functionalities of cloud EBC
system on the local host before deploying it over the PaaS.
The homepage interface of cloud EBC system is shown in
Fig. 11 and the interface of enter data and upload image as
shown in Fig. 12.

In the preview interface of EBC, we can to download
an EBC, which is to indicate that cloud EBC system has
validated successfully as shown in Fig. 13.

In this study, a business card is £0.26, and we evaluated
the return on Investment (ROI) for the cloud EBC system.
We started with a hypothesis - A company has 100 Employ-
ees and it needs 1000 business cards for each Employee per
year. So, if the company orders it via the similar print firm
it will pay £ 26,000.

While for cloud EBC system the cost would come
around £ 3.16/month per year, as we only would require to
pay for the using fee for the cloud (rented unlimited traffic
of advanced virtual host is £ 3.16/month per year). This
would bring us to conclusion that the ROI on cloud EBC
system would be around 685% as shown in Table 6.

6. Conclusions

The main aim of digital transformation is to get benefits
of digital technologies, such as productivity improvement,
cost reduction and business innovation. These technologi-
cal innovations bring key procedure - the disintermediation
procedure (i.e., peer to peer) with them, which will con-
tinue to influence the technological innovations of digital
transformation.

In this paper, we have realized the cloud EBC system
with the 2P-Cloud architecture. In this study, we focused
on the system availability of cloud EBC system in the devel-
opment processes, which is to attend the smooth process
of Human–Computer Interaction when we design an IT
system [7, 8]. With the developing advantages of 2P-cloud
architecture, the cloud EBC system design methods and
cloud services’ 4-tier architectures are undoubtedly a suc-
cessful instance of the new IT application.

In the paper, the development, analytics and services
orchestration of cloud EBC system can be used as a ref-
erence of developing novel IT system in the future such
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Fig. 5. The function architecture diagram of cloud EBC system.

Fig. 6. The functional diagram of EBC system modules.

Table 6. The ROI list of cloud EBC system.

Employee number EBC requirement quantity (card) Price/card Saving profit Investment cost of cloud
100 100 £ 0.26 £ 26,000 £ 37.92

ROI = (Profit – Cost) / Cost = 685% Year-based
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Fig. 7. The human-computer interface interactive diagram
of cloud EBC system.

as Digital content model conversion system converts the
HTML content page of Shareable Content Object Reference
Model into the content documents of Electronic which is a
conversion process needs the content presentation, meta-
data, and package structure. The key point is a conversion
system was introduced and implemented [9].
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Fig. 8. The ‘cart.tpl’ program codes of ’View’ model
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Fig. 9. The CSS code of EBC

Fig. 10. A corresponding subprogram code of‘HTML to Image’
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Fig. 11. The homepage interface of cloud EBC system

Fig. 12. The interface of enter data and upload image

Fig. 13. The preview interface of EBC
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