
Comparing Data Modeling 
FovmaIisms 

early binq modcling work 1,) Abrial 
[I] and Scnko [19]. It is widrly 
used in Australia and Europe and 
is considered, along with the ER 
approach, to be among the major 
approaches used internationally 
17, 10, 251. The study analyzes the 
effects of these modeling formal- 
isms on analyst tasks (building data 
models) and user tasks (validating 
data models). 

Information Requirement 
Determination Process 
Determining correct, consiarcnt, 
and complete information require- 
ments is a difficult and challenging 
task [6]. Figure 1 (adapted from [l2]) 
shows a four-phase process model 
for requirements determination: 
1. Perception-Users perceive the 
enterprise reality. The same enter- 

ccurate sprciticatwu dnd vahdaon ot mfornrat~~~ 
requirements is critical to the development of organiza- 
tional information systems. Semantic data models were 
developed to provide a precise and unambiguous reprc- 
sentation of organizational information requirement\ 
[9, 171. They serve as a communication vehicle between 
analysts and users. After analyzing 11 semantic data 
models, Biller and Neuhold [3] conclude that there arc 
essentially only two types of data modeling formalisms: 
oztity-attnbute~relationship (EAR) models and object-relation- 
ship (OR) models. Proponents of each claim their 
model yields “better” representations [7] than the other. 
There is, however, little empirical evidence to substanti- 
ate these claims. 

This article presents an empirical study that compares 
two popular semantic data models: the extended mtitp 
relationshzp (EER) model (an EAR model) [23], and the 
N+YZ information analytic methodology (NL4M) model (an 
OR model) [16, 241. The EER model is a more powerful 
version of the original entity-relationship (ER) model 
[5]. It is among the most widely used data modeling 
formalisms 1221. The NlAM model [lti] is based on the 

prix rwlitv may be perceived dif- 
ferently by different users (incon- 
sistency). Any one user may pcr- 
ceive only a part of the reality 
(incompleteness). 
2. Discovery-Analysts interact with 
users to elicit their perceptions. 
3. Model&-Based on the infor- 
ma- tion identified in the discovery 
phase, analysts build a formal, con- 
ceptual model (representation) of 
the enterprise reality. This model 
serves as a communication vehicle 
between analysts and users. 
4. Validation-Before concluding 
the model is correct, consistent, and 
complete, it must be validated. 
Validation has two aspects: compre- 
hension and discrepancy checking. 
Users must comprehend or under- 
stand the meaning of the model. 
Then they must identify discrepan- 

cies between the model and then 
knowledge of reality. 

This research studies the effects of 
different data modeling formalisma 
on the modeling and validation 
phases. Two experiments were per- 
formed, one for each phase. In the 
modeling experiment, groups of 
experienced analysts were trained 
in one of two data modeling for- 
malisms: EER or NW. They then 
performed a data modeling task. 
In the validation experimevt, groupa 
of domain knowledgeable users 
were trained in one of the same 
two data modeling formalisms. 
They performed a validation 
task. Performances of the groups 
using each of the data modeling 
formalisms were evaluated to assess 
the effects of the formalism on the 
task performance. 
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