
    
REQUIREMENTS PLANNING
IDENTIFYING QUALITY-
BASED REQUIREMENTS

Ledis Chirinos, Francisca Losavio, and Alfredo Matteo

This article proposes a model for identifying quality requirements based on three different 
views of quality. By specifying quality requirements in this manner, the framework establishes 
quailty requirements that can be quanitfied and measured as part of an overall quality assur-
ance program. This results in two levels of quality: one at the system level that ensures a qual-
ity software product and another at the process level that mitigates project risk.

HE IMPORTANCE OF A PRECISE AND 
consistent requirements specification 
drastically increases with the complexity 
of software systems, particularly if the 

stakeholders (e.g., users, clients, engineers, 
and developers) require a product correspond-
ing to their expectations. Such distributed 
communication-based or component-based 
systems as E-commerce applications, accom-
plishing properties such as interoperability, 
adaptability, scalability, flexibility, and config-
urability, involve the offering of services that 
must respond to precise measurable quality 
properties or attributes, such as rates of time 
delay and response time. These aspects must be 
seriously considered by software practitioners 
and drive research into requirements engineer-
ing. In particular, the interest of the software 
community in the engineering of nonfunction-
al requirements, which have a direct effect on 
achieving services or functionality offered by 
software components, has greatly increased. 
Requirements engineering is a complex set of 
iterative processes, the goal of which is to es-
tablish a clear common understanding of the 
requirements driving the development of the 
software product.1,2

There is no general agreement in the litera-
ture on the precise meaning of a software re-
quirement or on what a requirement 
represents.1–5 Intuitively, it is a property that is re-
quired by the software system. This article uses 
the definition from Sommerville and Sawyer,2

and defines requirements as descriptions of 
software’s behavior and its properties or at-
tributes (e.g., scalability or mean-time-to-fail-
ure), as well as the constraints on the process, 
such as the response time rate. This definition 
is interesting for classification purposes be-
cause it considers different kinds of require-
ments.

There is consensus on the fact that the out-
put of the requirements specification process 
is a document describing what a system does 
under specific conditions. This document must 
be produced early in the software develop-
ment process to mitigate risks. Moreover, it 
must be pointed out that a software system is 
structured or articulated on the basis of its ar-
chitecture or “baseline,” which takes into ac-
count quality requirements.6,7

Engineering quality requirements starts at 
the beginning of a software project. It can be 
the basis of quality-based software develop-
ment, which involves the control and manage-
ment of software quality throughout the entire 
software development cycle.1 In the literature, 
there is no consensus on the terminology used 
to describe a general requirements engineering 
process.5,8–10 However, several standardization 
organizations are working toward this aim.3,4,11

The use of different terminology leads to differ-
ent taxonomies.

In Cristel,12 Oberg,10 Sawyer et al.,13 Som-
merville et al.,2 and Wiegers,5 the requirements 
engineering discipline is considered part of the 
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software engineering process. Its activities — 
elicitation, analysis, specification, validation, 
and management — are clearly differentiated. 
They are repeated until an agreed-to require-
ments specification document (RD) is 
achieved. Once a final RD is produced, any fur-
ther change is considered within the scope of 
the requirements management activity. The 
elicitation activity focuses mostly on the cap-
ture of functional and nonfunctional require-
ments. In particular, those aspects related to 
the software product quality (represented by 
the quality of its services) appear only in infor-
mal and mostly optional software documenta-
tion. This lack of formalization unbalances 
requirements specifications and implies the de-
livery of applications that possibly do not com-
ply with stakeholders’ expectations, further 
implying increased project risks.

Several efforts have been made toward the 
explicit specification of quality requirements 
(i.e., software measurable properties) based on 
the ISO/IEC 9126-114 quality model. The SQUID 
(Software QUality In the Development pro-
cess)15 approach and the ISO/IEC 14598-316

standard are some examples. The underlying 
idea of ISO/IEC 14598-3 is the definition of a 
quality model16 and its use in a software evalu-
ation framework, where the quality require-
ments are the basis for control and evaluation 
of the quality of the final software product. The 
SQUID approach based on ISO/IEC 9126-1 and 
ISO/IEC 14598-3 aims to quantitatively manage 
(i.e., control and evaluate) the quality of a soft-
ware product during its development process. 
On the other hand, Bosch17 and Clements et 
al.6 suggest that the choice of software archi-
tecture is greatly influenced by the quality re-
quirements. These approaches, however, do not 
precisely define the activity performed to identi-
fy quality requirements, which are the input to 
the architecture evaluation process. They are 
also input for monitoring and controlling the 
quality of software built according to the select-
ed architecture. In typical software development 
methods,18 guidelines are not explicitly consid-
ered for quantifying goals and measuring the ac-
tual values of quality requirements.

This article presents a general requirements 
classification model based on a quality perspec-
tive. This model is called RECLAMO (REquire-
ments CLassification MOdel) and one of its 
aims is to facilitate the work of requirements en-
gineers. Another aim is to facilitate identifying 
different kinds of requirements involved in defin-
ing a software system, in particular, quality re-
quirements. The motivation for establishing this 

model can be found in several previous 
works,7,19,20 where quality requirements man-
agement has been applied to quality-based soft-
ware development. A case study illustrates the 
application of this taxonomy to specifying 
quality requirements in the domain of enter-
prise application portals (EAPs).

TYPES OF REQUIREMENTS
Requirements and Business Rules
Requirements vary according to the purpose 
and properties they represent. In the context 
of software system development, requirements 
are derived from an organization’s business 
needs. Requirements describe goals that cli-
ents, organizations, and other stakeholders 
want to achieve.5 A software project is char-
tered to achieve these goals or requirements. 
Implicit is that all software characteristics and 
product specifications must be defined to meet 
these goals. Business requirements express a 
set of user requirements, operational and envi-
ronmental requirements, and data definition re-
quirements. Business requirements are based 
on business rules. User requirements group all 
the activities that users must perform with the 
final system under certain desired quality con-
ditions and in different contexts (i.e., contexts 
of use). User requirements correspond to func-
tional requirements. In turn, functional re-
quirements specify the functionality that must 
be built into the software product to accom-
plish user requirements. Desired quality condi-
tions imposed on these requirements express 
the quality-in-use requirements and are consid-
ered part of nonfunctional requirements. They 
constitute the quality-in-use view of require-
ments. Operational and environmental require-
ments define requirements of other systems 
(i.e., external devices, hardware, or software) 
functioning within the environment of the soft-
ware system. They may require or provide a ser-
vice or functionality to or from a system or act 
to constrain its implementation or the behavior 
of its functionality, which could be considered 
part of the external quality view.

Business rules include corporative policy, 
government regulations, industrial standards, 
specific computational algorithms, and appli-
cation domain standards. For example, EAPs 
must guarantee the integration of business pro-
cesses and fulfill such quality requirements of 
this domain as availability and efficiency. Busi-
ness rules are related to both the organization 
and the application domain. As such, business 
rules are classified as rules related to policy 

equirements 
are derived from 
an 
organization’s 
business needs.
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REQUIREMENTS PLANNING
(see also Johnatone et al.21). Policy is a set of 
rules and constraints on organizational pro-
cesses and the treatment of objects (e.g., cli-
ents and invoices). Processing rules describe 
constraints on the execution of organizational 
processes, and implementation rules describe 
constraints on the implementation of organiza-
tional processes and technology.

Business rules are not software require-
ments per se because they concern aspects ex-
ternal to software. A business rule often 
establishes a new functionality that software 
must incorporate to meet a particular business 
rule. Business rules can also require that soft-
ware must comply with specific external quality 
requirements. To meet business requirements, 
new functions or mechanisms are often imple-
mented in software. New functions originated 
by a business rule are often called implicit 
functionality. Sometimes, business rules can 
originate internal quality requirements that 
must be taken into account during development. 
These internal quality requirements consitute

the internal quality view of requirements and 
they may influence external quality require-
ments. Other kinds of implicit functionality 
can be derived from the operational environ-
ment requirements and data definition require-
ments that describe data structures, data types, 
and permitted ranges of data values.

Functional and Nonfunctional 
Requirements
Requirements that must be incorporated into 
software to satisfy business requirements and 
guarantee that end users can accomplish their 
goals are known as functional requirements or 
system behavior. These requirements are ex-
pressed through services or functions. As 
shown in Figure 1, functional requirements 
correspond to user requirements. Implicit 
functions are part of functional requirements 
and are derived from operational and environ-
mental requirements, data definitions, and 
business rules. The requirements that specify 
the conditions that a system must satisfy and 

FIGURE 1 Requirements Classification Model with Quality Views Expressed in UML
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control the specification, implementation, and 
execution of functional requirements are 
known as nonfunctional requirements. Both 
functional and nonfunctional requirements are 
used in designing software that implements the 
required functionality within the desired quali-
ty goals and imposed constraints.

In the literature, nonfunctional require-
ments are often treated as quality requirements 
because they are, in general, expressed as some 
kind of quality requirements. For example, if a 
business requirement is to use the ADA lan-
guage because the organization is doing busi-
ness with the U.S. DoD, this business 
requirement is a constraint on the develop-
ment process, imposed as a business rule. It im-
plies a policy of avoiding errors because of 
ADA’s exception handling capability. As a result 
of this business requirement, more robust soft-
ware can be built, and the effect of the con-
straint imposed can be measured internally by 
a maturity attribute (i.e., reliability). Such deci-
sions could affect the overall achievement of 
the required quality goals of the final system. 
However, identifying quality requirements is 
not an easy task, and the model proposed in 
this article is only a step toward achieving this 
goal. The next section of this article examines 
how to identify quality requirements using 
RECLAMO.

IDENTIFYING QUALITY REQUIREMENTS 
USING RECLAMO
The term “quality” refers to an entity’s set of at-
tributes that are characteristic of its ability to 
satisfy established and implied needs.16 Quality 
requirements specify properties of the func-
tions or services that software must provide.5,14

Achieving required system quality often in-
volves achieving internal quality; that is, satisfy-
ing quality requirements of the intermediate 
artifacts produced during the development 
process. The level of quality expected by end 
users of a system (i.e., quality in use) is affected 
by the quality of these intermediate artifacts.

Quality requirements in RECLAMO are 
grouped into the three following views or lev-
els:11

1. External
2. Internal
3. In-use or system

These views are based on the quality views 
found in the ISO 9126-1 standard.14

Quality-in-use requirements or system-view 
requirements correspond to the needs of par-
ticular users performing tasks in specific soft-
ware and hardware environments. They are 
identified when actual users of a system state 
the tasks that the software system must do. The 
quality-in-use view applies to the quality re-
quirements specified using RECLAMO, which 
are identified according to the use scenario es-
tablished by stakeholders.

External quality requirements (or the exter-
nal view of a system) are derived from the be-
havioral requirements of a system (i.e., 
functional requirements). They are also identi-
fied when operational enviroment require-
ments and business rules are established. 
External quality requirements are the goals for 
validating the different stages of development. 
They are identified when business rules are es-
tablished or are generated by external quality 
requirements. The external quality view ap-
plies to the following situations:

❚❚ When the properties describing the services 
or functionality of the system are defined

❚❚ When the operational environment require-
ments are defined, considering other soft-
ware systems and the hardware interacting 
with the system, and the business rules.

Internal quality requirements (or the inter-
nal quality view of a system) are related to the 
internal properties of artifacts generated dur-
ing development and to the development pro-
cess itself. The internal quality view considers 
those requirements that are relevant to the arti-
facts produced during the development pro-
cess.

Quality requirements are, in general, speci-
fied according to a quality model,14,22,23 as illus-
trated in Figure 1. They are defined as a set of 
quality characteristics and their relations.14

High-level characteristics are refined into sub-
characteristics that form a multilevel hierarchy. 
These, in turn, are described by a set of at-
tributes at the lower level of the hierarchy. An 
attribute is a measurable property of a software 
product created during any stage of develop-
ment. They are expressions involving charac-
teristics, subcharacteristics, or attributes of a 
model. To evaluate these attributes, a measure 
must be identified and defined. Moreover, a 
range over a measurement scale must be de-
fined to represent the degree of satisfaction 
with respect to the attribute’s goal value.

In particular, the ISO 9126-1 quality 
model14 decomposes external quality into six, 
high-level quality characteristics:

chieving 
required 
system quality 
often involves 
achieving 
internal 
quality; that 
is, satisfying 
quality 
requirements 
of the 
intermediate 
artifacts 
produced 
during the 
development 
process.
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1. Functionality
2. Reliability
3. Usability
4. Efficiency
5. Maintainability
6. Portability

The quality-in-use view14 consists of four, 
high-level characteristics:

1. Satisfaction
2. Productivity
3. Safety
4. Effectiveness.

A software quality model must reflect the 
correspondence between the definition of 
each quality characteristic in the software’s 
particular domain to guarantee proper manage-
ment of of quality of the software project and 
product within a particular organization.24 Ac-
cording to RECLAMO (see Figure 1), identify-
ing quality requirements should take into 
consideration the different types of require-
ments.

This article assumes that quality require-
ments are identified because requirements are 
elicited during requirements engineering. 
Identifying quality requirements is assumed to 
be part of the analysis activity in classical re-
quirements engineering. RECLAMO explicitly 
deals with quality requirements to avoid se-
mantic ambiguity and inconsistency. This fa-
vors formal and precise quantification of 
software quality. RECLAMO is a useful tool for 
classifying and identifying different types of 
elicited requirements according to the quality 
views introduced by the ISO 9126-1 standard.14

The software development process, as an 
engineering practice, is a complex job involv-
ing different stakeholders performing different 
roles. Often, each stakeholder uses its own vo-
cabulary and has its own view of what a final 
system should be. Therefore, each stakeholder 
has its own perspective of the same software 
requirements. This creates synergies and con-
flicts as well as increasing risk. One way to mit-
igate such risk is to identify and classify the 
quality requirements according to the quality-
in-use, external, and internal quality views used 
by RECLAMO. Within and among these per-
spectives, conflicts must be resolved and syner-
gies identified, which may involve possible 
trade-offs among stakeholders. Quality aspects 
from ISO/IEC WD 25029,11 ISO/IEC 9126-1,14

ISO/IEC 14598-3,16 Maguire,25 and Roberton26

have been considered in this sense, which is re-
flected in RECLAMO.

Figure 2 shows, in detail, the activity of the 
quality requirements identification, with the 
respective tasks, artifacts, or deliverables, 
based on the UP (Unified Process) framework 
of process definition.18 Notice that the worker 
involved in these tasks is mainly the Require-
ments Engineer. This activity is considered an 
extension of the Requirements Engineering 
Process.27 The main deliverable is the require-
ments specification document (RD), as dis-
cussed in the first section of this article. 
Accompanying the RD are corresponding doc-
uments containing the quality requirements 
list, classified according to each quality view. 
These accompanying documents are written in 
the language of the stakeholders involved in 
each particular view.

CASE STUDY
In this case study, RECLAMO is used to identify 
quality requirements to develop an enterprise 
application portal (EAP) system. These re-
quiremnts are determined according to the 
tasks specified in Figure 2.

System Description
An EAP is a platform used to centralize com-
merce, collaboration, and information manage-
ment functions. It enables business processes 
by seamlessly integrating back-end applica-
tions and systems (e.g., ERP and legacy sys-
tems) within the enterprise and with front-end 
applications and systems. It provides a person-
alized, single point of access to multiple heter-
ogeneous information sources and applications. 
X is interested in building an EAP to articulate its 
main business activities supported by front-end 
B2C, SCM, and CRM systems. X’s major goal is to 
be a broker of petroleum by-prodcuts such as 
plastic resins. Multiple companies located in dif-
ferent geographical areas manufacture the plas-
tic resins and have an established commerce 
relationship with X.

X has named its EAP COMERX. With COM-
ERX, X aims to integrate organizational pro-
cesses and services and offer them through the 
Web. X’s customers are both domestic and in-
ternational. Using COMERX, customers should 
be able to order products, browse order status, 
access updated news, and request customer 
service and technical assistance. As shown in 
Figure 3, a local database (COMERX DB) is 
part of the portal. It registers information 
about orders and services requested by cus-
tomers. This information is input into an ERP 
system’s databases (RMAN DBs), which is hosted 

sing 
COMERX, 
customers 
should be able 
to order 
products, 
browse order 
status, access 
updated news, 
and request 
customer 
service and 
technical 
assistance.

U
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by manufacturers of the resin. Any of the man-
ufacturers’ ERP data relevant to X’s customers 
is also stored in the COMERX DB. A schedule 
must be established for periodically exchang-
ing information between the COMERX DB and 
the RMAN DBs. X administers the COMERX DB 
and is responsible for ensuring customer ac-
cess. Through profile customization and access 
controls, COMERX allows customers to update 
information display by the portal. Customers 

access COMERX through a commercial brows-
er. Information about customer orders is stored 
in the COMERX DB. This data is sent to the re-
spective RMAN DB within an established time 
period. The manufacturers are responsible for 
sending customers the resins ordered. They are 
also responsible for updating information 
about order status stored in the COMERX DB 
so it is accessible by customers. This implies 
that X’s management, including sales executives 

 FIGURE 2 Tasks and Artifacts Involved in Identifying Quality Requirements

Activities and Subactivities Tasks Arttifacts

1. Identificaction of quality 
requirements

Identify quality-in-use, 
external quality, and 
internal quality 
requirements from the 
global list of elicited 
requirements, using the 
classification established 
in RECLAMO

a. Identification of quality-in-use requirements related 
with:
• The user’s context (considering tasks, physical, 

cultural, organizational, and technical aspects). 
The context of use must be identified and speci-
fied in the requirements elicitation, according to 
ISO 9241-11a and Maguireb

1.1 Document describing the list of quality 
in use requirements.

b. Identification of external quality requirements 
related to:
• Functional requirements
• Business rules (policy, processing, constraints 

imposed by implementation or technology)
• Quality-in-use requirements
• Operation and environment requirements

1.2 Document describing the list of 
external quality requirements. In some 
cases, the different components or 
product portions with the functionality 
and corresponding quality 
requirements could be part of this 
document.

c. Identification of internal quality requirements 
related to:
• The artifacts generated through the development 

process, as a function of the external quality re-
quirements. This task could be supported by a 
model of the development processc

• The business rules (policy, processing, imple-
mentation or technological constraints)

1.3 Document describing the list of 
artifacts generated through the 
development process, according to the 
internal quality view.

d. Identify and reduce conflicts, inconsistencies, or 
ambiguities between quality requirements for each 
quality view and between the quality views

1.4 Document describing the list of 
inconsistencies eliminated, for each 
quality view

e. Combine related requirements and identify missing 
requirements for each quality view

1.5 Document describing the list of 
combined requirements and missing 
requirements, for each quality view.

f. Identify and analyze risks associated with each 
requirement

1.6 Document describing the list of risks 
associated with each requirements.

Observations: tasks d, e, and f apply to each quality 
view

Observations:
• Links of influences must be explicitly 

maintained for each quality view.
• External and internal quality require-

ments must be identified for each com-
ponent of the system, if applicablec 

a ISO 9241-11, “Ergonomic Requirements for Office Work with Visual Display Terminals (VDTs). Part 11: Guidance on Usability,” December 
1998.

b Maguire, M., User Requirements Framework Handbook: Respect, 1997.
c Bøegh, J., Depanfilis, S., Kitchenham, B., and Pasquini, A., “A method for software quality, planning, control and evaluation,” IEEE 

Software, March/April 1999, 69–77.
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and logistics managers, should also be able to 
access the portal.

X’s strategic objectives are to guarantee the 
continuous availability of the services offered 
by COMERX and to efficiently provide answers 
to customer needs.

Applying RECLAMO
The following sections detail how RECLAMO is 
used to identify the following requirements for 
COMERX:

❚❚ Users
❚❚ Functional
❚❚ Business rules
❚❚ Quality requirements

Identifying Business Requirements. 
X’s business requirements are assumed to have 
already been elicited. They include:

❚❚ Integrating organization processes and sell 
resins, offering them through the Web

❚❚ Guaranteeing continuous availability of ser-
vices

❚❚ Efficiently responding to customer needs
❚❚ Maintaining customer satisfaction with the 

services offerd by X

These requirements are very general and ex-

pressed in business terms; hence, they are dif-

ficult to measure. The purpose of RECLAMO is 

to identify more specific requirements that are 

used to derive quality requirements that can be 

expressed in measurable terms.

Identifying User Requirements. COMERX

users are classified into the following groups:

❚❚ Customers (national customers, interna-

tional customers, or branch customers)
❚❚ Web master
❚❚ Transportation manager
❚❚ Sales executive
❚❚ Technical and logistics manager

The requirements of these users are shown 

in Figure 4. Notice that each group of users be-

longs to a particular COMERX context of use.

Functional Requirements. COMERX must 

possess the functions allowing users to per-

form the requirements specified in Figure 4. 

Figure 5 presents the use case model, showing 

users (i.e., actors) and functionality (i.e., use 

cases).

FIGURE 3 COMERX Main Components Connected to Only Three ERP Systems
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Identification of Operations and 
Environment Requirements. The COM-
ERX database must exchange information with 
the ERP databases hosted by the resin producers.

Business Rules. Business rules are special-
ized for the application domain and the organi-
zation (see Figure 1). These, in turn, could 
deal with policy, processing, and implementa-
tion or technological constraints. The applica-
tion domain is that of Web-based EAP systems 
and all the functionality, standards, policy, and 
regulations related to this domain are consid-
ered.

❚❚ Processing. E-commerce functionality must 
be guaranteed. The system must have back-
ward integration to ERP and legacy systems; 
forward integration to B2C, SCM, and CRM 
systems; collaborative work; and centralized 
information management. Simple and per-
sonalized access must be provided to multi-
ple and heterogeneous applications and 
heterogeneous information sources.

❚❚ Implementation. Users must be able to 
access COMERX through a commercial 
browser.

❚❚ Organizational policy. The exchange of 
information between the COMERX DB and 
the ERP RMAN DBs of other resin producers 

 FIGURE 4 Users Requirements

Kind of Users Users Requirements

Customers (national customers, 
international customers or branches)

Perform resin purchases (orders processing)
Consult financial information related to resin transactions 

(orders, invoices, etc.)
Formulate service requests (complaints with the purchased 

product, technical assistance) with documents supporting the 
request 

Web master Estabilsh the levels of authorized access to the services
Consult or update COMERX information 

Transportation manager Register information related to resin transport
Sales executive Process service requests (verify, review, approve, distribute, add 

information)
Monitor service requests 

Technical and logistic manager Assign responsibility to attend to service requests 

FIGURE 5 COMERX Use Case Model
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must be performed in strict time periods. 
Each type of user is allowed certain options. 
When a complaint form has not been opened 
in 24 hours, a note to the technical and logis-
tic manager is sent accordingly. If a com-
plaint form has been opened, the customer is 
notified about the processing of the com-
plaint. After consulting a sales manager about 
a customer request, customers are notified 
by e-mail about confirmation or rejection of 
their orders. Customers are e-mailed about 
changes to their orders, if any.

❚❚ Processing. A password must be enforced to 
gain access to the portal. Orders must be 
loaded online or from a file. The customer 
must open only one order for each resin. 
Once a customer sends a resin order, it can-
not be modified.

❚❚ Implementation. Mercurio and Visual Stu-
dio.net tools are to be used to develop the 
COMERX system.

The Identification of Quality 
Requirements

❚❚ Identification of quality-in-use require-
ments. These requirements express the 
requirements that the system must satisfy in 
different contexts of use. In each context, 
measurable properties must be identified 
(i.e., quality-in-use of the software product). 
A context of use is defined by the character-
istics of its users, user goals, and the environ-
ment in which the system operates. A partial 
listing of the quality-in-use requirements for 
the customers are presented in Figure 6.

❚❚ Identification of external quality require-
ments. For purposes of simplification, only 
some external quality requirements are pre-
sented in Figure 7. Some of these require-
ments are characterized by the functional 
requirements. Others are derived from the 
business rules, problem domain, and imple-
mentation and technological constraints. 

Figure 8 shows the external requirements 
after applying tasks described in Figure 7.

❚❚ Identification of internal quality require-
ments. To identify these requirements in 
RECLAMO, business rules (i.e., policy and 
best practice guidelines) and external quality 
requirements are considered. In this article, 
the architecture artifact is identified, because 
it is relevant to achieve the requirements 
imposed by external quality (see Figure 9).

From the requirements document, the for-
malization (i.e., specification and quantification) 
of quality requirements must be established to 
express the quality requirements in measurable 
terms. This specification could be done using a 
standard quality model such as ISO 9126-1,14

customized to the application domain. This 
customization can achieve consistency be-
tween the standard and the domain terminolo-
gy. The guidelines to construct an ontology 
could be used in this sense to avoid anbiguities 
in the interpretation of the terms used.28 The 
quality model approach is used to validate the 
completeness of quality requirements. Quanti-
fication can be achieved using a measurement 
model to specify the elements and relations in-
volved in the measure definition.

CONCLUSION
This article presented RECLAMO, a model to 
classify requirements elicited in the early phas-
es of software develoment. Specifically, it iden-
tified quality requirements and the different 
views of quality according to the ISO 9126-1 
standard. Because different types of require-
ments are clearly distinguished, the task of re-
quirements analysis is made more effective, 
which is considered critical for requirements 
engineering and for mitigating risk in the entire 
software development process. Moreover, 
RECLAMO is a useful tool for formalizing non-
functional requirements, which benefits quali-
ty-driven software development. ▲

 FIGURE 6 Part of a Document Describing Quality-in-Use Requirements

System: COMERX 

Kind of Users Quality-in-Use Requirements

Customers (national customers, 
international customers, or branches)

At least 95 percent of the functionality corresponding to the 
customers must be exectued with complete satisfaction of the 
customer

Less than 10 percent of the customers must complain in relation 
to the use of COMERX to satisfy the requested services
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 FIGURE 7 Preliminary 1.2 b Artifact: Document Describing the External Quality Requirements Derived from Functional 
Requirements, Business Rules, and Quality-in-Use Requirements

COMERX system. External quality requirements derived from: 

Functional requirements Financial information management 1. Guarantee accurate processing of business 
information

2. Allow secure access to information
3. Guarantee continuity of functionality (high availability)

Order management 4. Guarantee reliable and efficient processing of orders
5. Guarantee continuity of functionality (high availability)
6. Guarantee accurate processing of business 

information
Customer services management 7. Guarantee reliable and efficient processing of 

customer services
8. Guarantee continuity of functionality (high availability)
9. Provide efficient response to customer services

Portal administration 10. Update COMERX information
Business rules related to 

the application domain 
(processing)

E-commerce must be guaranteed 11. Systems that interact with COMERX must be 
interoperable

12. Allow rapid and secure access to information
13. Internet demands that the systems using this 

technology should operate under different 
environments and platforms

14. Reliable and efficient support for an increasing number 
of customers

Backward integration (ERP, legacy systems, 
etc) and forward integration (business-to-
consumer (B2C), supply chain 
management (SCM), customer 
relationship management (CRM), etc.), 
collaborative work and centralized 
information management must be 
provided

15. Systems that interact with COMERX must be 
interoperable

16. Allow rapid and secure access to information
17. Internet demands that the systems using this 

technology should operate under different 
environments and platforms

18. Reliable and efficient support for an increasing number 
of customers

A simple and personalized access must be 
provided for multiple and heteregeneous 
applications and heterogeneous 
information sources

19. Allow for easy usage

Operations and 
environment 
requirements

COMERX database must exchange 
information with the ERP database of 
other resins enterprises

20. Data formats must be exchangeable
21. Reliable and efficient support for an increasing number 

of transactions
Quality-in-use 

requirements
At least 95 percent of the functionality 

corresponding to the customers must be 
exectued with complete satisfaction of the 
customer

22. The effort to use the portal must be minimal, meaning 
that the learning curve must be small

23. Guarantee continuity of COMERX functionality (high 
availability)

24. Provide appropriate functionality to satisfy implied and 
established needs

Less than 10 percent of the customers must 
complain in relation to the use of 
COMERX to satisfy the requested 
services

25. The effort to use the portal must be minimal, meaning 
that the learning curve must be small

26. Guarantee continuity of COMERX functionality (high 
availability)

27. Provide appropriate functionality to satisfy implied and 
established needs
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