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ABSTRACT 

The development of software as a service represents a great advantage for the users of cloud computing, such as users 
of small, medium or large organizations. All these users possess different characteristics, which must be taken into ac- 
count as reference for the interface development of a software product. This paper considers the element of a user ex- 
perience model, with the purpose of getting to know the different features that must be taken into account during the 
development of software as a service. This also involves the participation of different types of users of the SaaS layer 
model together with the users’ interaction skills level. This paper offers a framework of the involvement actors in the 
design of a software interface as a service, with the objective of identifying their participation outside and within the 
organization. The purpose is to create an interface centered on the user, involving clients and experts to work collabora- 
tively; and get usable software as a service application. 
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1. Introduction 

Cloud computing is defined as a large scale distributed 
computing, which is virtualized, dynamically scalable, 
managed computing power and the services are offered 
to external clients over the internet [1]. 

The information technologies are an essential part of 
any business and it is commonly accepted that techno- 
logical solutions are needed. More and more software 
applications are supported by the cloud computing re- 
quiring greater effort to attract users to interact more and 
better with everyday environments that arise from dif- 
ferent contexts. Therefore, it requires new approaches to 
satisfy the users [2]. Users must have an important role in 
the development of software products. Usable products 
can be designed by incorporating attributes known to 
benefit users in a particular context of use [3]. 

Companies are choosing this new cloud computing 
technology to offer their application services called soft- 
ware as a service (SaaS), which is why companies are 
experimenting with the use of multiple software applica- 
tions in their departaments, which have little or no con- 
trol over the applications [4]. Also, different designs of 

the SaaS layer are being created so it can be customized. 
The SaaS layer offers its services in a software model 

of a web based application, and its objective is to serve a 
large quantity of users [5]. The SaaS layer can be used by 
users with several levels of experience and tasks. 

The interface designs create a good communication 
and collaboration between users, which is why the design 
must be centered on the user. Interface designs use rules 
that include topics such as [6]: Industrial and educational 
psychology, graphic design, writing techniques, ergo- 
nomics, and sociology, among others. An effective inter- 
face lowers frustration, fear and user mistakes when he 
interacts with software. Therefore, if the characteristics 
of the users are known, product based on their necessities 
can be developed, improving organization productivity. 
The experience of the user with the software must be a 
cohesive, intuitive and pleasant [7]. 

In this paper, we proposed to take into account the us- 
ers in the development of an interface for the SaaS layer. 
The design must be centered on the user, which is why 
we take into account the elements of the user experience 
model [7] because the users are the main purpose in the 
development of the different stages of the interface mo- 
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del. 
In Section 2, general details of the SaaS layer are 

shown. In Section 3, the different types of users that par- 
ticipate and their importance are shown; in Section 4 the 
elements of user experience layer model will be de- 
scribed. In Section 5, a framework of the participants in 
the development of the interfaces of a SaaS product will 
be defined. Finally, in Section 6 we mention some con- 
clusions. 

2. Software Services in the Cloud 

Cloud computing offers three layers of services, infra- 
structure as a service (IaaS), platform as a service (PaaS) 
and software as a service (SaaS) [1,8]. SaaS is the layer 
that immediately visualizes the user in the cloud, so it 
represents the user interface [8]. 

The SaaS layer has changed the way to store and ac- 
cess software applications, since they are already stored 
in remote servers and are accessed through the internet 
[9]. But, the traditional software applications are installed 
directly on the client’s computer. 

The SaaS layer is divided into two main categories, 
business oriented services and client oriented services. 
Business oriented services sell software to companies, 
through a subscription. These services are related to busi- 
ness process such as product or application manage- 
ment services for customer relationship management. 
The other type of SaaS service, client oriented services, 
offers software for the general public, this services are 
acquired through a subscription or free of charge [9]. 

Cloud computing [10] defines some characteristics 
based on the resources to offer SaaS. These characteris- 
tics are the following: 
 Details of the resources are unknown for the users, for 

example: the hardware or software version. 
 The lack of resources is not a reason for concern for 

the user. 
 In some cases, payments are made for the use of the 

resources. 
These resources are necessary so the user can utilize 

SaaS. SaaS layer is designed to offer services at any time 
or place, in which the SaaS provider uses necessary re- 
sources and provides the adequate maintenance [11]. 

SaaS has been successful, counting with several soft- 
ware applications such as video conference, customer 
relationship management, accounting, emailing, and hu- 
man resources among others [12]. 

SaaS application work for clients that are interested on 
improving their applications integration system, therefore, 
SaaS applications can be used by several users [13,14]. 

3. Users 

SaaS is a multi-user software model, which permits dif- 

ferent clients, from a single user up to a group of users 
from a large company, to use the same software [13]. 

The user represents the main actor and any other user 
registered or unregistered in software as a service. 

3.1. SaaS Layer Users 

The SaaS layer offers applications that the client can in- 
teract with, the main types of SaaS users are [15]: 
 Organizational: user that accesses business interest 

services and these services are administrated by a 
client user. 

 Client: represents the client subscriber, he is the ser- 
vice administrator for a specific application, accesses 
and configures the software services. Also, the client 
assigns the user privileges, in a company scenario. 

 Visitors: user that utilizes a given time to test soft- 
ware. Counts with access to some applications that 
are found in the SaaS layer. This type of users can 
register or authenticate themselves to be able to use 
cloud services. 

Figure 1 shows SaaS users, these users are defined 
according to the tasks they can perform in the SaaS layer. 

3.2. Interaction Skill Levels Users 

The user is the main element for interface design; there- 
fore it is necessary to know his level of interaction with 
interfaces and area of domain of an application. The us- 
ers [6] can be classified as: 
 

 

 
Types of 

users 

Organizational 

Client Visitor

 

Figure 1. Types of SaaS layer users. 
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 Novice: knows little about the concepts of tasks and 
interfaces, or is a first-time user. 

 Knowledgeable intermittent: represents the client sub- 
scriber, he is the service administrator for a specific 
application, access and configures the software ser- 
vices. Also, the client assigns the user privileges, in a 
company scenario 

 Expert frequent: he is completely familiarized with 
the concepts of tasks and interfaces and is capable of 
modifying the software customization for a more ef- 
ficient performance. 

After analyzing the different types of users of the SaaS 
layer and interaction skill levels users, we can determine 
the user participation of SaaS application, as shown in 
Table 1. The client user in the SaaS layer must have a 
high level of interaction, because he is the representative 
who will buy software, so he must know if it is conven- 
ient to make the purchase. The organizational user is 
represented by the employee that utilizes the software, he 
can be novice, knowledgeable intermittent or expert fre- 
quent, and this depends on the user experience. The visi- 
tor user utilizes the software on a trial period or first time; 
also some visitors have experience with the use of soft- 
ware interface. 

The user plays an important role in the designing of a 
software interface, so their main tasks help to know 
which elements are relevant for the interface design. 

3.3. User Importance 

The user experience and needs are taken into considera- 
tion for interface design by organizations, therefore, 
these characteristics increase the possibilities of a suc- 
cessful software product development [6,16]. A software 
developer carefully considers the business necessities 
and knows the specific requirements of the non-technical 
users of the organization. Therefore, the developers make 
their designs centered on the user [17]. A design centered 
on the user takes into account the user in each stage of 
the product software development [7]. 

If the user is taken into account, it is necessary to 
know their characteristics through user profiles. User 
profiles are defined as a set of characteristics that repre- 
sent types or classes of users [6,18]. The set of character-  
 
Table 1. Relationship between SaaS layer users and interac- 
tion skill level users. 

Interaction skill level users 

SaaS layer users 
Novice

Knowledgeable 
intermittent 

Expert frequent

Client X √ √ 

Organizational √ √ √ 

Visitors √ √ X 

istics is much related to the business objectives that will 
be implemented on the product software [18]. 

By the previous considerations, it is necessary to cre- 
ate user roles. The roles of the users describe their tasks, 
work description, responsibilities and other factors re- 
lated to the functionalities of interaction with the inter- 
face [18]. As we can see, the user enjoys performing 
tasks when they can interact easier with the software in- 
terface. 

4. The Elements of User Experience Layer  
Model 

In [7], a layer model is defined as a guide for products or 
services development, based on user experience. These 
products or services represent the development of web 
sites, so, they can show information or manipulate cer- 
tain functionalities. These functionalities can be elec- 
tronic commerce, social network, and financial services 
among other areas that the users may require. 

This model is completely developed on the user ex- 
perience, so it takes into account the users actions and 
understanding the user’s expectations in each step he 
makes during the development of a task. 

The objective is to take into account what the user can 
do and understand in a web environment and also to cre- 
ate functional products. 

The model is divided into product as functionality and 
product as information, at the same time, it has five 
planes based on a set of decisions about how the web 
application will look like, how it will behave and what it 
allows him to do. 

4.1. Product Functionalities in the Elements of  
User Experience 

The planes of the elements of user experience model al- 
low us to know specific elements for the development of 
applications in the web. However, for the development of 
web based software, one must take into account specific 
elements such as functionality product, Figure 2. 

The Elements of user experience model [7]. As shown 
in Figure 2. Functional products are tools or a set of 
tools to do one or more tasks. According to Garrett [7], 
the elements of user experience as functional products 
are focused on tasks. These tasks are processing in each 
plane and how they are done by developers. Next, the 
planes of the elements of user experience model will be 
explained and their main characteristics: 

1) Strategy Plane: it is interested in the user needs and 
product objectives. 

a) User needs: these are the specific objectives of peo- 
ple that use the interface; these objectives are found out- 
side of the company. 

b) Product Objectives: these are the business goals.  
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Figure 2. The Elements of user experience model [7]. 
 
They describe the internal strategic objectives of the 
company or organization. 

2) Scope Plane: this plane creates functional specifica- 
tions. Functional specifications describe the characteris- 
tics of a product. 

The participants are the developers, designers of the 
software product, whose development is based on ac- 
complishing the objectives of the previous layer. It is 
recommended to use the brainstorming exercise with the 
purpose of obtaining new possibilities for the project.  

3) Structure Plane: Determines the user experience 
with the system. The system responds to the user is 
known as interaction design. The interaction design per- 
forms and completes the tasks through the behavior and 
thought of the users. 

4) Skeleton Plane: takes into account the information 
design and the interface design. 

a) Information design: it consists on how to present the 
information, in a way that the users may use and under- 
stand it with ease. 

b) Interface design: selects the correct elements of an 
interface to perform a task, which must be easy to use for 
the user. 

5) Surface Plane: Considers the sensory design, which 
determines the visual structure of the product. The sen- 
sory design is manifested in the sense of the user, being 
the sense of the sight the most important. This is because 
the user can visualize the software as a final product. 

These planes model allows the development of prod- 

ucts based on user experience, so the user is the main 
actor in software development as a product. 

5. Framework of User Participation  
According to the Interaction Context 

The framework of user participation according to the 
context of interaction is based on the main actors in the 
development of software interfaces as a service, helping 
developers and designers to take into account from the 
start. They are creating functional products for the people, 
which will allow them to have a pleasant experience 
while performing their tasks. 

This framework shows the participation of users inside 
and outside of an organization, and an intermediate par- 
ticipation. A shown in Figure 3, users have a high level 
of participation in taking decisions of specific elements 
for the development of software. Also, developers and 
designers of software as a service will be there during the 
entire development of the product. 

Below, we will be defining the users that participate in 
the development of software as a service, in which the 
elements of user experience planes model is taken into 
account, the types of users of the SaaS layer and the 
types of users of the different levels of interaction are 
described as follows: 
 User A: represents the users within an organization or 

company. According to the framework, in Figure 3, 
the users have a high level of understanding and ex- 
perience in the usage and knowledge of software. 
Also, these users participate in the definition of tasks 
and in the accomplishment of software product objec- 
tives. So, it will cover a large scope of tasks that must 
be considered for the software product. 

 

 

Figure 3. User participation in a development of a SaaS. 
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 User B: represents the users that can be in or out of 
the organization. Actors such as the organizational- 
novice, organizational-knowledgeable intermittent, or- 
ganizational-expert frequent, novice-visitor and knowl- 
edgeable intermittent-visitor; contribute in the defini- 
tion user needs for the software development. 

To know these necessities the users must perform 
tasks under similar conditions to standardize the in- 
teractions while executing tasks [6]. These interac- 
tions can use support tools such as surveys or inter- 
views which help collect information about users’ ap- 
titudes and perceptions. Also, the user evaluations and 
field studies, allow understanding specific aspects of 
the behavior and interaction of the user with the in- 
terface [7]. 

With the development of software as a service the 
functional characteristics of the software must be 
known, because the users must interact in an efficient 
with these functions. The actors involved are the or- 
ganizational-novice and organizational knowledge- 
able intermittent. According to [7], to know the func- 
tional specifications of the product, the most experi- 
enced users are not considered in this step because 
they do not contribute with new ideas for the product 
design. 

It’s clear that knowing the necessities of the users, 
helps accomplish the objectives of the product with 
an effective communication to improve task perfor- 
mance. 

 User C: represents the users that are out of the or- 
ganization, since they do not know the objectives that 
are needed to reach the development of the Software 
as a Service and contribute with the necessary ele- 
ments for an adequate interaction. 

In [6], the designers take into considerations some ele- 
ments of the interface such as: 
 The utilization of signs, which help to understand 

where the user is and where he could go. Some ex- 
amples of signs are icons, labels and typography. 

 The feedback from the interaction of a novice user, 
showing errors messages when the interaction has not 
been satisfactory. 

 To increase the users understanding, vocabulary in- 
formation must be reduced to familiar and consistent 
concepts [19]. The users have to list in a very detailed 
manner the technical language that they use to per- 
form their tasks [20]. 

 The elements such as dialogs and online help, prevent 
the knowledgeable intermittent user can execute his 
tasks in a satisfactory manner, if the interface has a 
sequence of consistent actions, significant messages 
and a guide patter of frequent use. Then, the expert 
frequent requires quick answers, brief feedbacks and 
shortcuts, to execute actions using a series of key 

combinations from the keyboard or small selections. 
As part of the framework, the users that participate in a 

SaaS application and their main tasks have been defined. 
This is the framework of the user participation according 
to the interaction context in a SaaS application, see Fig- 
ure 4. First, we must clearly identify users who are in- 
volved in the development of SaaS applications and 
categorize them according to category A, B or C, so us- 
ers can contribute to complete each layer. The first plane 
is Strategy; in the sub plane user needs it requires the 
participation of external users. Therefore, we can get the 
user requirements to contribute in the design of a SaaS 
application and user can achieve their tasks when the 
final product is complete. Then, the next sub plane is 
about product objectives, it has the participation of user 
within the company. In this sub plane, it is important to 
assess the business goals in order to know what users’ 
needs will be taken into account. The second plane is 
Scope, it requires the participation of users A and B, be- 
cause they define task that have developed in a SaaS ap- 
plication, so it is necessary users that are within and out 
of the company contribute to complete this layer. The 
third plane is Structure; it requires the participation from 
users out of the company, because the users give opinion 
about how to interact with the interface. The behavior of 
the interface will be assessed by the user if it responds a 
request satisfactorily. That is the reason, feedbacks help 
us to do improvements, so the final product will make 
user feel comfortable during the interaction. The fourth 
plane is Skeleton, which contains two sub planes that are 
important in the interface design. This plane requires the 
participation of user out (User C) out of the company. It 
is necessary to know certain elements from the user, for 
example language and writing directions; in order to de- 
velop a SaaS application properly. The last plane is Sur- 
face; this is the most important layer because with this  
 

 

Figure 4. Framework of the user participation according to 
the interaction context in a SaaS application. 
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layer the interface design in the SaaS application is com- 
pleted. It requires the participation of users out of the 
company who assess the final product. Thus, the evalua- 
tion gives different suggestions to improve the interface 
design. The SaaS application is expected to have a high 
scale of acceptance by users. 

Developers and designers work collaboratively in the 
development of a software product, since the necessary 
information based on the user experience has been col- 
lected. 

This framework permits and emphasizes on knowing 
what the user clearly requires, from an organization for 
the creation of SaaS application interfaces, as well as the 
user that requires working with the application and does 
not belong to the organization. 

Besides, we can see that the organization must have a 
relationship with the users that work with the software 
product, in this manner they both benefit by providing a 
tool that covers the necessary functions for the optimum 
operation of the company and that the clients or users can 
perform their tasks in an efficient and enjoyable manner. 

The clients are complicated, their individual needs and 
expectations can not be standardized, so the context and 
the situation of each client must be taken into account for 
the development of a product as a service [20,21]. 

According to [21], the design of services represent the 
perspective of the client, to design services it is important 
to establish a good understanding of the objectives, mo- 
tivations and client needs. Besides, the design of services 
allows us to define the interactions of the clients with the 
system, which must be understood and used by the cli- 
ents in an easy manner filling their expectations. 

The knowledge of the detail of the elements, interac- 
tions and information that compose the interfaces makes 
them usable and easy to understand. 

The study of this framework allows the participation 
of experts and clients in the design process of a SaaS 
product, with users of various levels of experience. 

6. Conclusion 

In this paper, a framework of user participation according 
to the interaction context in a SaaS application is pro- 
posed for designing usable SaaS application. This frame- 
work uses the element of user experience model that is 
used by many developers in the development of software 
applications because it recollects the user experience, and 
the framework shows the user participation in each layer 
of the model. In the identification of users, we search 
types of SaaS users and interactions skills level users. 
Therefore, we identify three types of users, internal (User 
A), external (User C) and internal/external (User B) of 
the company. Internal users determine the functional 
specifications of the application, the external users col- 
laborate in the design and interactions of the SaaS appli- 

cation’s interfaces, and the internal/external users con- 
tribute in the design of some elements and limit the de-
velopment of the project. 

This framework is a guide for SaaS application devel- 
opers and designers, to create usable products because it 
focuses on the user experience. Also, the framework 
takes into account the user needs and the functional goals 
of a software product. 

It is very important to keep in mind that the user is the 
one who can contribute to make improvements in the 
development of a SaaS application. If people feel com- 
fortable when they are interacting with an interface, that 
product is usable. 
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