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SOF T WARE TECHNOLOGIES

Harmonizing Quality 
Assurance Processes and 
Product Characteristics

T oday, information tech-
nology is characterized 
by rapid innovation and 
intense competition. 

Consequently, software organizations 
must be prepared to develop products 
that meet quality requirements at a 
low cost and in a short time. 

According to Alfonso Fuggetta, “the 
quality of a software product heavily 
depends on the people, organization, 
and procedures used to create and 
deliver it” (“Software Process: A Road-
map,” Proc. Conf. Future Software 
Eng., ACM Press, 2000, pp. 25-34). 
Numerous models have been devel-
oped to assure the quality of software 
processes including CMMI (Capabil-
ity Maturity Model Integration), the 
ISO 12207 standard, COBIT (Control 
Objectives for Information and related 
Technology), and ITIL (Information 
Technology Infrastructure Library). 
Other models aim to guarantee the 
quality of software products includ-
ing FURPS (Functionality, Usability, 
Reliability, Performance, Supportabil-
ity) and the ISO 9126 and ISO 25000 
standards. 

Despite the wide range of avail-

able models to define processes and 
develop better products, compa-
nies typically implement a process 
without considering its effect on the 
quality characteristics of the prod-
uct they’re developing. However, it’s 
impossible to select the proper refer-
ence model without understanding 
how it impacts the product. 

THE PRODUCT-PROCESS 
DILEMMA

Researchers have attempted to 
ascertain the business value of adopt-
ing various CMMI-defined practices, 
with special emphasis on improving 
certain characteristics of software 
product quality. For example, cor-
relating the maturity of the process 
a company uses with the number 
of errors in its products detected 
by customers has made it possible 
to determine the impact that the 
number of code lines (software size) 
has on the number of defects. 

Most studies agree that institu-
tionalizing process improvements 
improves software product quality. 
However, even companies that use 
the same development process at the 

same level of maturity don’t achieve 
the same levels of quality. 

What is a major quality require-
ment in one company may not be 
so in another. “An organization that 
produces mission-critical software 
considers reliability to be the most 
important factor,” Noushin Ashafi 
observed, “while portability may be 
a necessity for an organization that 
produces a software product for a 
variety of platforms” (“The Impact 
of Software Process Improvement 
on Quality: In Theory and Practice,” 
Information & Management, Aug. 
2003, pp. 677-690). This makes it 
problematic to extend, say, ISO 9126 
to specific software environments.

Because there’s no agreed-upon 
way to validate the effect of process 
improvements on product qual-
ity characteristics, companies don’t 
harmonize the models they use, expo-
nentially increasing development 
time, cost, and resources required.

AN INTEGRATED APPROACH
The solution to this dilemma is 

to analyze the various process ref-
erence models available and select 
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those processes most likely to sup-
port a product’s particular quality 
requirements. Adapting processes 
from different models to product 
requirements will result in greater 
product quality and compliance, and 
thus increased customer satisfaction. 
It will also optimize the resources 
used for process improvement by 
linking those resources to the prod-
uct’s quality requirements. Although 
this integrated approach will likely 
increase short-term costs, it will ulti-
mately cost less—and provide more 
value—than implementing separate 
process and product approaches.

No single process reference model 

is comprehensive enough to support 
all of a given product’s quality charac-
teristics. For example, specific quality 
requirements defined in ISO 25010 
might best be supported by CMMI-
DEV V1.2 or ISO 90003. As Figure 
1 shows, CMMI-specific goals (SGs) 
provide more support for modular-
ity, availability and accuracy, while 
ISO clauses offer greater support for 
installability, portability, testability, 
changeability, interoperability, help-
fulness, ease of use, learnability, 
appropriateness recognizability, and 
appropriateness. 

Special care must be taken when 
integrating the syntax and seman-

tics of each model’s descriptions, 
which can be at different levels of 
abstraction and detail. Consider, for 
example, the quality characteristic 
of time behavior, which ISO 25010 
defines as “the degree to which the 
software product provides appropri-
ate response and processing times, 
as well as throughput rates when 
performing its function, under stated 
conditions.”

CMMI supports this requirement 
with three SGs. According to SG 3, 
“The verification methods, proce-
dures, and criteria are used to verify 
the selected work products and 
any associated maintenance, train-
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Figure 1. Relationship between ISO 25010 quality characteristics, CMMI-DEV V1.2 specific goals, and ISO 90003 clauses. 
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carefully integrates CMMI and ISO 
processes could achieve even better 
support by tailoring the processes to 
the specifi c product requirements. 

More work is needed to 
harmonize two software 
process engineer ing 

approaches that are widely used 
but rarely integrated in a coher-
ent way: process quality assurance 
and product quality. To help guide 
organizations in applying processes 
from different models to specific 
quality requirements, researchers 
must create a formal framework 
that matches quality characteristics 
to process descriptions and outlines 
associated measures to ensure com-
pliance. 

César Pardo is a member of Kybele 
Consulting Colombia, a consulting 
and research fi rm in Spinoff, Colom-
bia, focusing on software process 
improvement, as well as a PhD student 
in computer science at the University 

ing, and support services using the 
appropriate verification environ-
ment. Verification activities should 
be performed throughout the prod-
uct life cycle. Practices related to 
peer reviews as a specifi c verifi cation 
method are included in specifi c goal 
2 …”

ISO 90003 has three clauses 
related to time behavior. According 
to clause 7.3.6.1, which deals with 
verification, “Before offering the 
product for customer acceptance, 
the organization should validate the 
operation of the product in accor-
dance with its specified intended 
use, under conditions similar to the 
application environment, as speci-
fi ed in the contract. Any differences 
between the validation environment 
and the actual application environ-
ment, and the risks associated with 
such differences, should be identifi ed 
and justifi ed as early …”

CMMI provides greater implicit 
support for verifying time behavior 
than ISO, but an organization that 
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