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ABSTRACT
Social media and enterprise mobility play an increasingly important role in business. This paper examines if and
how social media can be integrated in an on-demand ERP environment, and identifies opportunities to enhance and
adapt ERP functionality for mobile business users. Our exploratory study uses SAP Business ByDesign as an
example. Special attention is paid to the requirements and challenges when expanding the functionality of this ondemand ERP system. Examples are provided, demonstrating the approach and the tools used to integrate screen
elements and develop mobile applications. Our investigation shows that integrating social media and mobility is
feasible, although an on-demand system does not provide the same extent of customization features as an onpremise system does. New approaches and customization tools dedicated to on-demand software are required.
Keywords: Enterprise Mobility, Enterprise Social Networking, SAP Business ByDesign, and ERP as a Service
INTRODUCTION
Reliable mobile access to business data is a key requirement for today's ERP systems. Due to more employees
working outside of a traditional office environment, mobile devices have become important business tools. Mobility
also plays a crucial role in the effective allocation of human resources [18]. In order to better organize their work, as
well as save time and money while working outside the office, workers need access to business applications and
corporate communication tools. Unified communications as well as advances in wireless technology have created
opportunities for companies to incorporate more mobility.
Just as advances in mobile technology are changing where and when employees work, the popularity of social media
is influencing how employees communicate with the customer and with each other. Increasingly, online
collaboration networks are being used for business communication. Social networks, which are primarily dedicated
to building online communities, have become favored marketing tools [4, 20, 33]. They are also used to generate
publicity for a company.
Social networking for business focuses on the relations among people who share the same business interests. Many
companies implement social networks to promote collaboration among their employees [6] by simplifying
communication between workers and supporting the exchange of information and ideas [1]. Business social
networks can also be used for circulating files, such as learning materials, within the company, or for exchanging
project information between internal and external team members (e.g. company, customer and subcontractor
employees) [2, 31]. While some companies use existing social networks (such as Twitter), others build their own
internal community system (IBM) [11].
For most companies, incorporating mobile tools into routine business processes is not new, but the impact of
mobility on business software is growing. Both mobile technology and social media have to be considered in the
design of information systems, to allow for integration of the variety of mobile devices and social media platforms
available today. This is particularly true for ERP systems, which constitute the information systems backbone of
most companies. The surveys conducted by [5, 7, 19] predict that, in the coming years, market requirements will
cause ERP solutions to move towards mobility and social media. Business software developers need to address the
problem of compatibility in response to the large number of mobile devices currently on the market, with various
system platforms and hardware requirements [10, 21].
However, today’s ERP systems are not only traditional on-site systems, installed at the customer’s location, but also
so-called "on-demand systems," installed outside the company’s premises and delivered to the customer "as a
service" (aaS) [3]. Industry forecasts (e.g. [8]) indicate that this software delivery model will play an outstanding
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role in the future of ERP systems. Therefore, on-demand ERP systems offered as a service need to support
integration with community networks and mobile solutions.
RESEARCH APPROACH
In this paper, we analyze how social media can be incorporated into the environment of existing on-demand ERP
systems, and how ERP-related content can be delivered to mobile devices. As the object of our exploratory study,
we use an on-demand system provided by the market leader in business software: SAP Business ByDesign. (A
common, yet not officially endorsed abbreviation of Business ByDesign is ByD.)
To achieve our objective, we follow a construction-oriented research approach [17, 34]. In construction-oriented
research, scientists develop new insights by creating and proving new concepts, as it is common in the engineering
sciences [15]. This approach includes exploratory research and often, the development of a prototype to demonstrate
the feasibility of the underlying concepts [13, 15, 34].
This approach was chosen because the research field is new and our study attempts to answer questions regarding
the feasibility and usability of the concept. Using prototyping [13], we strive to demonstrate the feasibility of
integrating social networks and mobile features into on-demand ERP systems and substantiate that the concept has
potential for future developments.
The prototype solutions were developed and integrated into the on-demand ERP system. In our research, we focus
on three different scenarios to test and evaluate the implemented solutions. In the first scenario, the social network
Twitter is integrated in the main work center of Business ByDesign to allow employees to exchange companyinternal information. The second scenario focuses on the integration of Facebook in the dispatching process to
simplify the communication between the customers and company employees. Underlying the third scenario is a
mobile application for the presentation of sales reports on mobile devices.
The paper is organized as follows: The next section describes different technological approaches supported by
Business ByDesign for adapting and expanding the system's functionality and user interface. These features are
different from those available for typical on-site systems. The subsequent section focuses on the integration of social
media into the user's ByD workplace, using Twitter and Facebook as examples. Afterwards, in the fifth section, we
examine how on-demand ERP functionality can be deployed to a variety of mobile devices and provided to mobile
users. The usability of the presented prototype solutions is evaluated in the sixth section. In the last section, our
findings are summarized, and an outlook to future research is given.
AVAILABLE FEATURES TO ADAPT SAP BUSINESS BYDESIGN
Integrating social media and supporting enterprise mobility through a wide range of mobile devices require
adaptation of the ERP system. On-demand systems cannot be customized in the same way as conventional onpremise systems. Because of the multitenant architecture, the vendor will not allow individual clients to modify the
system's code to their needs. Therefore, different techniques have to be applied, depending on the customization
options supported and provided by the vendor [16].
In SAP Business ByDesign, a number of changes can be accomplished with the help of metadata or add-ons. The
latter can be integrated via so-called expansion points that are built into the core application. The majority of
changes concerning the look and feel or the functionality of the software can be carried out in this way [16].
Business ByDesign was designed as a flexible solution that allows for additional services and applications required
for a particular company’s business processes. This is an interface-oriented approach, based on Microsoft Silverlight
technology [10]. It allows users with administrative rights (so-called key users) to compose highly customized interfaces (including individual interface elements and composition themes). Key users may employ personalization
tools embedded directly in ByD and a software development kit (SDK) [27]. The SDK is part of Business ByDesign
Studio, an integrated development environment (IDE) based on Microsoft Visual Studio [10]. It allows the user to
create and test applications (apps, add-ons) that are compatible with the natural environment of the system.
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Today, many users require access to external, web-based data and programs for their work. Key users can integrate
those sources in the user interface. ByD enables web services (e.g. Google Maps, Twitter, etc.) to be embedded
directly into the system environment and data sources on the Internet to be accessed through mashups [24, 28].
By including web services and mashups in the user interface, web-based information is retrieved in a controlled
manner and presented on the user’s screen. Web services and mashups can be anchored to a custom screen layout
according to the customer’s requirements.
As mobile devices play an increasingly important role for business users, ByD supports a wide variety of devices
and platforms. Based on design patterns [14], Business ByDesign Studio allows key users to freely create user
interfaces, reports and forms that can be adapted to most output devices [26]. The SDK also supports the creation of
so-called composite applications [22]. Composite applications reuse existing software components, combining them
to support cross-functional processes [14]. New solutions can be created without writing new code. Using composite
applications, a company can adapt to changes faster, which would otherwise require the development of new
software and thus incur a higher cost.
In order to enable Business ByDesign users to easily expand the standard functionality, SAP introduced the SAP
Store − an online commercial platform where users can purchase selected applications. One part of the store is
dedicated to mobile apps. All customers using Business ByDesign have access to the store. They can visit the store
directly from inside the ByD system.
The store’s business model is similar to the model introduced by Apple to sell dedicated applications for the iPhone
and iPad. The store allows users to search for available applications provided by SAP and SAP partners, as well as
to test the applications before buying to examine the compatibility with their system [10].
INTEGRATING SOCIAL MEDIA
In this section, we investigate how social media can be integrated with the Business ByDesign system in a way that
these media are immediately available inside the system. Our examples show how this integration creates value.
Examples of social media and other services supporting business processes and tasks include:
• Twitter: Exchange of brief information between employees of a company concerning internal affairs, e.g. project
meetings, board meetings, etc.
• Facebook: Information exchange with customers about individual products or processes.
Support/supplementation of CRM processes.
• Google: Search for data directly in the ERP system environment.
• Xing: Support of human resources processes, in particular the recruitment process. Exchange/update of
employee information.
Each of the above platforms requires users to have individual accounts, so that the author of a specific message can
be identified. These platforms also make it possible to build user groups for a particular area of interest and allow
users to exchange messages with the group members.
Because of the pattern-based ByD user interface, the above-mentioned services can be adopted into SAP Business
ByDesign. Users with administrative rights may adapt/configure certain screen elements, altering them to match the
needs of the company. For example, a screen element can be configured with the help of the system's adaptive tools
to provide social media integration as a new service.
In order to add a new service, the particular screen element responsible for the desired function must be activated.
Mashups are useful tools for accessing external services and data online. A mashup is a screen element that allows
communication with a web service. It presents the service’s elements as an integral part of the ERP system’s screen.
Due to the diversity of online services, different mashup categories can be identified. They can be applied to
different integration tasks [23]. To integrate online services, it is possible to use preconfigured mashups available
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within the system. In case the available mashups are not sufficient for the purpose, adding a new mashup that
performs the required functions can create an additional user interface element.
Only ByD key users may integrate new user interface elements, as only they are allowed to edit and change the
composition of individual screens of the ERP system for the entire company. Using personalization tools, a key user
can define a new mashup. To configure the mashup, script code has to be written. Many preconfigured scripts that
enable the integration of nested applications into browser-based systems are also available, e.g. on the Google
Gadgets website [9]. Once created, a mashup can be activated on certain screens.
Figure 1 presents a Twitter mashup, integrated into the Business ByDesign environment. Assuming that the
application is used to exchange information among employees, every time a user logs into the system, they see the
recent messages that were posted by their colleagues. Thus, the application improves the information flow within the
company.

Figure 1. Twitter Mashup Integrated into a Business ByDesign User Interface
Mashups defined by key users can also be integrated into certain business processes to support the communication
between customers and employees. Integrating an online sales process with a social network, e.g. Facebook, can
significantly simplify the information flow between customers and the sales department. Just as is the case with the
traditional sales process, this information exchange should be registered in the ERP system to be available later.
A Facebook mashup supporting real-time interaction between an employee working with the ERP system and a
customer is illustrated in figure 2. The mashup serves as an integration tool between the social network (in this case,
Facebook) and the environment of the ERP system. It was implemented in a certain step of the dispatching process.
In the customer master data, an additional field is required to store the customer's Facebook address.
In the process of dispatching the sales order no. 1663, relevant information concerning the current state of the order
is sent from the ERP system directly (through a Facebook message plugin) to the customer's Facebook account. The
customer receives the message in his or her Facebook message inbox, and can respond by sending feedback or
asking a question. The dispatching department may react, based on the data provided by the customer, and change
order parameters in the ERP system, etc.
Information exchanged through mashups should be archived in the same way as e-mail exchanges with customers
are saved and attached to the order in the ERP system.
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Figure 2. Facebook Service Integrated in a Business Process.
Other social services, such as Xing, can be integrated into the recruitment process or other HRM processes in a
similar fashion. Information about a certain candidate or employee may then be exchanged between the online
service and the ERP system.
To summarize, community networks connected with an ERP system can considerably improve communication
between employees, customers and other stakeholders of a business process, as well as boost the flow of information
within the company.
However, a major challenge of social media integration is the fact that business processes supported by ERP systems
require structured data, while the information provided through social media is not structured. Therefore, the
integration stage poses a problem, as the solution must assure that both non-structured exchange of information is
possible and data relevant to a given business process in the ERP system is explicitly extracted.
SUPPORTING ENTERPRISE MOBILITY
In this section, we examine how on-demand ERP functionality can be provided to mobile users. This includes the
question of deploying the content to a variety of mobile devices with different features and screen sizes.
With the increasing acceptance of mobile solutions among users, mobile business applications are rapidly gaining
importance [30]. Mobile applications change the way work is completed, especially in daily business processes, and
they help increase the productivity of remote workers [18]. The use of mobile applications requires management of
mobile access, raising additional concerns regarding the security of business data [12, 25]. Considering the fact that
an increasing number of mobile workers need access to current business information and processes, many
companies are adopting mobile applications and providing their users with mobile access to their business systems.
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As is the case for standard desktop applications, mobile applications must be compatible with the different operating
systems typically found in mobile technology. Creating mobile versions of standard desktop applications usually
requires programming. Mobile applications are in many ways different from their desktop counterparts. In many
cases, the mobile version of an application does not include the same range of functionality that is offered by the full
desktop version. Often the focus is only on certain parts of the business process, rather than addressing the process
in its entirety.
Creating applications for mobile platforms presents both a programming and a design challenge. In order for
information to fit the limited size and resolution of a mobile device [14], application developers must design user
interfaces that can be adapted to the specific parameters of the mobile device.
On the other hand, high-end mobile devices equipped with additional items such as a camera, GPS system or touchscreen pose additional challenges, because they allow for technologically more advanced business solutions than
those available for desktop systems.
While previously, customization of conventional on-site systems required making changes to the source code,
customizing Business ByDesign is much simpler, but it is also limited. User interface elements as well as necessary
business logic can be added by drag and drop, using preconfigured elements offered by the SDK. In this way,
mobile applications can be added. Availability of composite applications can also significantly contribute to a
simplification of the development process. Composite applications consist of reusable web services and are
themselves reusable in subsequent development projects.
Mobile applications based on SAP Business ByDesign can be created using the software development kit (SDK) of
Business ByDesign Studio [10, 29]. Via ByD Studio, SAP allows partners to create applications for mobile use. As
is the case with on-site system solutions, certified partners may create dedicated applications that expand the
functionality of the system. Currently, SAP provides the SDK only to certified partners, thus ensuring a certain
standard for mobile applications. However, the market for mobile add-ons to Business ByDesign is growing, and the
number of certified partners is also rising.
The need to support a variety of mobile devices is significantly supported by the pattern-based development
approach. Using patterns, the user interface code is separated from the rest of the system. Instead of creating a new
user interface for each platform from scratch, the same user interface model can be interpreted natively for many
different platforms [10]. Therefore, additional user interfaces may be created for a variety of mobile devices and
easily embedded without compromising the rest of the system. For the user, this means that they can access Business
ByDesign functionality through their preferred mobile device and platform. ByD currently supports five mobile
platforms (smartphones) and offers dedicated applications for tools based on multi-touch technology (tablets) [30].
On-demand systems develop alongside other technological trends. As more users become interested in mobile
applications, the number of certified application developers also increases, offering customers an even greater
selection of mobile solutions [30]. Some of these applications expand general ERP system functionality, while
others are dedicated to a specific business branch.
To illustrate the business potential of mobile applications using Business ByDesign, we developed a demo
application with the help of ByD Studio. This application creates a sales report for display on mobile devices. The
fictitious enterprise was previously configured in the Business ByDesign system. The screen of the mobile device
shows a diagram depicting the income from last year's sales, divided into months. This diagram is created within the
Business ByDesign environment and, when it is to be displayed on a mobile device, adapted to the properties and
constraints of the device.
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Figure 3. Mobile Application Developed with Business ByDesign Studio SDK.
The main application was designed by resorting to preconfigured user interface elements available through the SDK
[29]. These elements were connected to the required business objects that are equipped with the business logic. The
diagram was created in the main ERP system and is now invoked by the mobile application.
This mobile demo application was designed to run on an Android device. However, thanks to the flexible patternbased user interface of ByDesign Business Studio, the application can easily be adapted to run on other mobile
platforms.
Once the user has installed the application on a mobile device (such as a smartphone), he or she can run it. When the
user is logged on to the system, and the application has been started, the diagram presenting sales order figures is
displayed on the screen as shown in figure 3. The diagram is automatically adapted to the screen size of the device.
An employee in the field, for example, can access the sales data at any time and/or place whenever and wherever
needed.
It should be noted that this application was only created for demonstration purposes, i.e. to show how a mobile user
can access ERP content provided by SAP Business ByDesign as a service. It is not available as a mobile app for
ByD users from the SAP Store.
EVALUATION
Our research and prototypical developments have shown that social network and mobility solutions can be
integrated in an ERP system, even if this system is an on-demand system offered as a service. In this section, we
point out some of the benefits of the solutions described in the previous sections.
The Twitter-based solution implemented in the first scenario (Twitter mashup) supports immediate information
exchange between employees inside the company. Every time a new message is posted using the Twitter mashup, it
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is automatically available on the users’ screens in the entire company at the same time. Each system user can
comment on the posted topic directly from their ERP system, track comments by others and participate in
discussions involving other employees. Standard communication tools (such as e-mail) implemented in ERP
systems do not allow for discussion or thread tracking and require the user to continuously switch between screens
in order to read the messages. A microblogging technology (e.g. Twitter) embedded in the normal work environment
(i.e. the ERP system) creates opportunities for faster and simpler information and opinion exchange between
employees.
Similarly, the integration of Facebook in business processes helps to facilitate information exchange between
customers and the sales department. Due to the fact that many individuals frequently visit their Facebook profile
[32], business communication (between customers and the company) through this channel can be more effective
than through traditional e-mail. Because incoming messages are accessible directly from the user profile, the
customer does not need to log on to their e-mail account and check their inbox. Since the user sees whether the
sender is online, they can chat in real-time – speeding up the communication. In contrast, exchanging information
via e-mail takes much longer.
In the third scenario, the mobile application gives employees direct access to real-time information stored in the
main system anytime and anywhere. Using the mobile application, a user outside the company’s office may still
view up-to-date reports. Based on up-to-date information, users can make the right decisions. Thanks to mobile
access to ERP data, the decision-making process can be simplified and improved. Employees do not need to travel
to their office every time they need a new report.
CONCLUSIONS
This paper presented the possibility of integrating social media into the environment of an on-demand ERP system
and identified opportunities for adapting the functionality of these systems for mobile devices. Our exploratory
study used SAP Business ByDesign as an example of an on-demand ERP system. Within the ByD environment,
several test solutions were implemented with the help of the available customization features and the ByD Studio
software development kit (SDK).
We showed that an on-demand ERP system allows social media and mobile applications to be integrated. Access to
social networks can be embedded in the system's user interface. With the help of preconfigured user interface
elements and mashups, key users may integrate web services into the system environment. In this way, the
company's business processes can be enhanced through easy communication with customers or employees, and the
information flow within the company is boosted.
Providing mobile applications and on-demand ERP functionality to mobile users was also demonstrated. By making
preconfigured system elements (e.g. user interface elements, business objects) directly available in the development
environment of Business ByDesign Studio, the process of application development has been significantly simplified.
New mobile solutions can now be created more quickly and efficiently, to enhance the ERP system's default
functionality. Easy access for end users to these solutions is crucial.
Introducing a commercial platform for trading applications connected with ByD, the SAP Store, is an innovative
step by SAP in the field of ERP system modularity and expansion. The store can be directly accessed from the ERP
system. Customers may try out the applications before making the final decision to buy. Since the applications
traded on this platform have to meet certain standards and conventions, they are supposed to run in the customer's
environment without further customizing.
The presented solutions are just a few examples of how social networks and mobile applications can be included in
an ERP environment. New solutions to ERP problems can also be integrated with the help of the adaptation features
described in this paper.
Expanding the functionality of Business ByDesign has become very popular among SAP partners. A growing
interest in the development of mobile applications can be observed, which is directly reflected in the increasing
number of certified SAP partners on the store.
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SAP Business ByDesign is one of many on-demand ERP systems offered today as a service. Since ERP systems
from different vendors vary in many respects − e.g. architecture, user interface technology, software platform −
further studies are required to investigate other on-demand systems with respect to their adaptability to the
requirements of mobile platforms and the integration of social networks. In future research, common features of the
different adaptation approaches should be extracted to be able to generalize the insights and create a framework for
social media and mobility integration into on-demand ERP systems.
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