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Abstract. Data is considered as fundamental asset for organizations, its strate-
gic value leads to reconsider the importance of maintaining adequate levels of 
quality in data that is managed by applications. However, within the context of 
Web applications development, no mechanisms to adequately control Data 
Quality (DQ) requirements have been still proposed. This proposal is grounded 
on the idea of anticipating DQ problems that can arise through the functionali-
ties of a Web application. The problems are characterized according to affected 
DQ dimensions. To do so, our aim is to identify DQ Requirements that will be 
translated into specific software requirements. By these means, we intend to 
avoid, or to minimize the effects of the DQ problems on the execution of users 
task. The main contribution of this paper is a “Model for the selection of DQ 
requirements according the web functionalities to be implemented”. 
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1 Introduction 
Organizational performance is seriously affected by data quality problems [1]. The 
rapid growth of Internet has made that more and more companies rely their Infor-
mation Systems (IS) on the Web [2]. So, it is possible to state that Web applications 
have been established itself as an important resource of data that has a strategic value 
for the organizations. Given this strategic value of data in the running of business 
processes [3], and taking into account that more frequently organizational data is  
published through Web applications, organizations need to ensuring acceptable levels 
of quality. Unfortunately, the Web applications are risked by the known potholes 
presented in [4], and similar kind of problems to data could arise with the usage of 
Web application [5]. Considering a systematic review presented in [6], a conclusion 
was given: neither most of the developers are still familiarized with the underlying 
concepts, nor do they have available software artifacts to proceed. For the first, Web 
application developers should first know what is data quality, and interpret how users 
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understand the concept of data quality for the functionalities they use when managing 
the Web application [7], and then translate these understanding into convenient soft-
ware requirement. To better achieve this goal, developers need mechanisms that allow 
them to represent and include this knowledge in the developing of Web applications 
as if they were other kind of software requirements. Our research’ goal is to provide 
developers with the adequate mechanism to manage DQ requirements within Web 
development. The first step was how we could identify which DQ requirements are 
necessary for each Web application. To answer this question, we realize about the 
need of identifying the minimal unit of working of a Web application, in order to have 
a minimal context for analyzing how the various DQ problems could affect them. 
Given the subjectivity of the concept of data quality (strong dependency on the user’s 
view of the level of quality of the data executing a task), and taking into account that 
in this sense, the scope of a context could be limited to the execution of a given “part” 
of the web application, we found that the concept of functionality as generic “part” of 
a Web Application provided in [7], would let us articulate out research work. In addi-
tion, in order to catalogue the DQ problems we found useful the results provided by 
[4]. With those elements we designed a working strategy whose ultimate goal was to 
obtain a generic model (MOSCAF) as result of our research.  MOSCAF depicts the 
generic relations between the Web application functionalities and the DQ dimensions 
which characterize the known DQ problems. The obtained model can be instantiated 
by any development team, for identifying DQ requirements when developing a  spe-
cific functionality for a particular Web application. The paper is organized as follows. 
In section 2 an overview of related areas is provided. The MOSCAF model is de-
scribed in Section 3. Finally, in section 4 the conclusions are outlined. 

2 Related Areas 
In order to reduce the negative impact of problems due to inadequate levels of DQ 
[8], it is paramount that companies can have a quantitative perception of their im-
portance. So, they must assess how good their organizational data resources are for 
the tasks at hand. Organizations have to deal to the DQ, both in subjective perceptions 
by individuals that use the data, as objective measures based on a set of data. An  
assessment of DQ in a subjective way can reflect the needs and experiences of users 
with a set of data [9, 10]. As mentioned, the most accepted definition for the concept 
“Data Quality” is  “fitness for use” [11]. This means that a user typically evaluates the 
quality of a set of data for a particular task, which it is done in a specific context, 
according to a set of criteria or dimensions of DQ. An user performing a role within a 
IS can specify for a piece of data different DQ software requirements as be necessary, 
specifying the DQ dimensions that better represent this kind of requirements for a 
determined functionality. For measuring the level of DQ of a piece of data, it is neces-
sary to identify several DQ dimensions (“DQ model”) which can characterize the DQ 
requirements in a better way [12]. In order to get a broader perspective as possible, we 
chose the generic DQ model proposed in the standard [13]. As we said previously, is 
necessary to specify the DQ requirements associated to each one of the functionalities 
that will be implemented in a Web application. So, we must first reviewing these 
functionalities described by Collins [7]: Content management, Process and actions, 
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Search capabilities, Administration, Security, Data points and integration, Communi-
cation and collaboration, Presentation, Taxonomy, Personalization and Help features. 

3 Model for the selection of DQ requirements according the 
web functionality to be implemented 

Once we mentioned each DQ dimensions and the main functionalities of a Web appli-
cation, the next step in the research was focused to make an analysis about that DQ 
dimensions could be part of a DQ requirement at the moment to implement a specific 
Web functionality. In this respect, it will be possible ensuring that the data that will be 
used by each functionality have an acceptable level of quality to each user. As initial 
part of research, we carried out an analysis about which potholes (problems) that 
normally appear in a IS (defined in [4]) could be in a specific moment related with 
each one of Web functionalities, as result of this initial phase we got the next matrix 
of relation, it is showed in Table 1. 

 

            Potholes 

 

 

 

Web functionalities 

M
ul

tip
le

 so
ur

ce
s 

Su
bj

ec
tiv

e 
pr

o-

du
ct

io
n 

Pr
od

uc
tio

n 
er

ro
rs

 

To
o 

m
uc

h 
in

-

fo
rm

at
io

n 

D
is

tri
bu

te
d 

sy
s-

te
m

s 

N
on

nu
m

er
ic

 in
-

fo
rm

at
io

n 

A
dv

an
ce

d 

an
al

ys
is

 re
qu

ire
-

m
en

ts
 

C
ha

ng
in

g 
ta

sk
 

ne
ed

s 

Se
cu

rit
y 

an
d 

pr
i-

va
cy

 re
qu

ire
m

en
ts

 

La
ck

 o
f c

om
pu

-

tin
g 

re
so

ur
ce

s 

Content Management √ √ √ √  √ √ √ √ √ 
Process and actions    √    √   
Search capabilities    √ √ √   √ √ 

Administration        √   
Security         √  

Data points and integration    √ √    √  
Communication and col-

laboration    √ √  √   √ 

Presentation        √   
Taxonomy     √      

Personalization        √ √  
Help features    √       
Table 1. Matrix of relation between Web functionalities and potholes identified. 

For sake of space, we only show the first relation between “Content Management” 
and “Multiple sources” (significantly, every one of the relation was described as part 
of our research): the existence of multiples processes or different sources which    
generate values of data can cause the problem of not knowing which of these sources 
really have the major grade of quality. For instance, it generating different values for 
the "same" data, the choice of the source of information must be done thoroughly, 
making sure the data are the same. Taking in account that the two models considered 
as standard [14] versus international standard [13], introduces different meanings for 
the DQ dimensions, it is worth making an effort in doing the analogy between the 
meanings of the same dimension and limiting the scope of each one of them. For that, 
we studied the meaning of every dimension, showing the results in the following 
comparative table (see Table 2). The purpose of this comparison was to resolve con-
flicts in the description of the different DQ dimensions, either the existence of dimen-
sions with the same name and different meanings or dimensions with different names 
but the same meaning. 
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Wang & Strong Model Standard ISO/IEC 25012 

Accuracy Accuracy 
Completeness Completeness 

Concise representation Completeness 
Consistent representation Consistency 

Objectivity Consistency 
Beliavability Credibility 
Reputation Credibility 
Timeliness Currentness 

Accessibility Accessibility 
Value-added Compliance 

Security Confidentiality 
Amount of information Efficiency 
Amount of information Precision 

Traceability Traceability 
Easy of understanding Understandability 

Interpretability Understandability 
Variety of data and data sources Availability 

Easy of operation Portability 
Flexibility Portability 

 Recoverability 

Table 2. Comparative of DQ Dimensions. 

In the last part of analysis, the idea was describing which DQ dimensions could con-
stitute each one of the specific requirements. This required doing an analysis that 
identifies the Web functionalities with the DQ dimensions from those shown in Table 
1. As beginning point, we take in account again the work presented by [4], in which 
the authors classify with base in their model [14], the DQ dimensions that affect to 
each one of potholes (see Table 3). 
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Consistency x          
Believability x x         
Objectivity  x         
Correctness   x        

Completeness   x     x   
Relevancy   x    x x   

Concise representation    x  x     
Timeliness    x x      

Value-added    x x x x x x x 
Accessibility    x  x   x x 

Consistent representation     x  x    
Analysis requirements       x    

Security         x  
Table 3. DQ Dimensions that affect to each potholes. 

Next, and taking into account that the standard ISO/IEC 25012 is more appropriate 
for our work, keeping the meaning of dimension, but having in account the change of 
scope described in Table 2, we rewrite the Table 3 getting the matrix presented in 
Table 4 in which shows the relationship (indicated by the symbol "√") between Web 
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functionalities and the DQ dimensions identified by the standard ISO/IEC 25012. In 
order to complement the results obtained, we decided to conduct a more exhaustive 
analysis, concerning to other dimensions that might be at one time suspected to be 
linked with some other functionalities, thus obtaining a set of new relationships (sym-
bol “α”). Table 4 shows the final result “Model for the selection of DQ requirements 
according the web functionalities to be implemented - MOSCAF”. In this sense we 
can say that a DQ requirement may be specified as a subset of each of rows of the 
matrix, for each functionality to be implemented. 
 

               DQ dimensions 

                     ISO 25012 

 

 

Web functionalities 

A
cc

ur
ac

y 

C
om

pl
et

en
es

s 

C
on

si
st

en
cy

 

C
re

di
bi

lit
y 

C
ur

re
nt

ne
ss

 

A
cc

es
ib

ili
ty

 

C
om

pl
ia

nc
e 

C
on

fid
en

tia
lit

y 

Ef
fic

ie
nc

y 

Pr
ec

is
io

n 

Tr
ac

ea
bi

lit
y 

U
nd

er
st

an
da

bi
lit

y 

A
va

ila
bi

lit
y 

Po
rta

bi
lit

y 

R
ec

ov
er

ab
ili

ty
 

Content Management α √ √ √ √ √ √ √   α α  α  
Process and actions  √   √ √ √         
Search capabilities  √ √  √ √ √ √   α  α   

Administration  √     √  α α  α  α α 
Security      √ √ √   α     

Data points and integration  √ √  √ √ √ √     α   
Commuunication and 

collaboration α √ √ α √ √ √      α   

Presentation  √     √         
Taxonomy α  √  √  √         

Personalization  √    √ √ √     α   
Help features  √   √ √ √     α    

Table 4. Model for the selection of DQ requirements according the web functionalities. 
 
For a greater understanding of the model (MOSCAF),  we describe each one of the 
different relationships specified (“√”, “α”), for sake of space we only show in Table 6 
the first subset of relationship about “Content Management”. 
 

Accuracy Completeness Consistency  Credibility Currentness Accessibility 
The data 
managed for 
their inclusion 
should repre-
sent a correct 
value accord-
ing to specific 
context of use. 

All data man-
aged with the 
application 
must be com-
plete in each 
one of its 
attributes. 

All data man-
aged with the 
application 
must be coher-
ent in a same 
environment 
of use. 

The data man-
aged with the 
application must 
be credible for 
users. 

Data man-
aged should 
be updated 
according to 
context of its 
use for each 
user. 

The data 
managed 
with the 
application 
must always 
be accessi-
ble for 
users. 

Compliance Confidentiality Traceability Understandability Portability  
The data 
managed with 
the applica-
tion must 
adhere to laws 
or standards 
specified by 
the Chief of 
content man-
agement. 

The data 
should be 
classified in 
different level 
of confidenti-
ality, it ensur-
ing that data 
only are acces-
sible by au-
thorized users. 

Some infor-
mation should 
be provided 
about "when" 
and "who" 
published such 
data, and 
"who" will be 
able to access 
them. 

The data should 
be managed in an 
appropriate 
language, using 
the symbols or 
units suitable to 
be understood by 
each user. 

The data 
may be 
installed or 
moved into 
any other 
application 
in the organ-
ization. 

 

Table 5. Content Management. 
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4 Conclusions 
At present, Information Systems in general and particular Web applications are as 
important as organization itself. Data are fundamental assets of any organization, and 
is the raw material of these Information Systems. Therefore, the data must have 
enough quality to achieve that information systems can satisfy the information needs 
of users with the adequate quality level. To address this problem, this paper has pro-
posed a “Model for the selection of DQ requirements according the functionalities to 
be implemented in a Web application (MOSCAF)”. With this model, we have tried to 
facilitate the identification and selection of DQ requirements for a Web application. It 
can be understood as a way that analysts can follow to write a Requirements Specifi-
cation Document complemented with management of DQ, always keeping in mind 
the DQ dimensions that should be implemented for each functionality during the Web 
applications development. 
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