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Introduction

= Quality & Quality Model: A quality model represents an interaction between a set of characteristics

and sub-characteristics and serves as a foundation for specifying quality requirements for assessing quality [2].
McCall , Boehm and [SO are the examples of Quality Models.

= Current Research observes:

o Current research observes lack of proper guidelines; standard and a well defined
approach in generation of quality attributes utility tree.

0 Architectural evaluation methodology (ATAM) proposed by Software Engineering
Institute, Carnegie Mellon University needs to be improved.

o Software architectural evaluation methods are not sufficiently producing complete,
accurate and verifiable results to support architectural decisions.

= We have proposed a quality model to cover above points
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Literature Survey

McCall Quality Model. (1977)

= Focuses on the three perspectives for defining and identifying the quality of software product.
(1) Product Revision (i1) Product Operation (i11) Product Transition

Back

Traceability

Completeness

Consistency

Correctness Accuracy Product revision
Error Tolerance
Reliability
:: Execution Efficiency
Efficiency Storage Efficiency
Access Control Product operations Product transition
Integrity <:
Access Audit
Usability > Operability
\ Training
Communicativeness
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Literature Survey

Boehm Quality Model (1978) Back

It also presents a hierarchical quality Model structure around high-level characteristics, intermediate level

characteristics and primitive characteristics.

Portability I Device Independence |

| Self Containedness |

|
Reliability . Accuracy |

| Completeness |

| Robustness/lntegrity|

Efficiency

| Consistency |

Human Engineering [ Accountability |

| Device Efficiency |

| e
Testability . Accessibility |

| Communicativeness |

As-is Utility

General Utility

Maintainability

Understandability I Self Descriptiveness |

| Structuredness |
Modifiability [ Conciseness |
\| Legibility |

| Augmentability |

Boehm Model does not give any suggestion about measuring the quality characteristics, so we observe that there is
an absence of coordination among metrics, sub-characteristics and super characteristics
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Literature Survey

ISO 9126 Quality Model ( 2001)
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Maryoly O et all ( 2002 ) states that the downside of this model is as how these aspects can be measured [13].
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Literature Survey

Losavio F et al. (2003)

The main goal of Losavio’s work is to propose an ISO 9126-1 based technique to specify the relevant quality
characteristics, refined until the attribute level or measurable items, involved in the  architectural  design
process [3].

Victor B et al (1980)

GQM is a top-down approach to establish a goal-driven measurement system for software development
= the team starts with organizational goals,
= defines measurement goals
= poses questions to address the goals

= identifies metrics that provide answers to the questions.
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Literature Survey

Architecture Tradeoff Analysis Method (ATAM)
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Problem Definition

= ATAM ( Architecture Tradeoff Analysis Method) uses one level of quality characteristics. However there
is not any specific guideline to define the utility tree.

= Expression of quality view and the reason for one level of refinement is ambiguous [5]. Attributes defined
in the utility tree are measured in terms of stimuli, parameters and responses [15].

= After having a utility tree, we see that there is a lack of coordination among quality characteristics; their
refined attributes and resulting scenarios which also attempt to specify measure to attributes.

= According to SEI Software Architecture Technology User Network (SATURN) Workshop April 25-26,
2006 [14], it 1s found difficult to come up with a quality attribute utility tree. Furthermore, its preparation
is time consuming and tedious. Without clear guidelines, there occurs obstacles in building up such a tree.
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MoQaMo (Conceptual Model w.r.t ATAM)
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MoQaMo (Conceptual Model w.r.t GQM)
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Case Study- Battlefield Control System (BCS)
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MoQaMo Model for Reliability Quality Characteristic (Goal)

Characteristic/Goal

Increase the Reliability of the System from an evaluation
team’s viewpoint.

Aub-Characteristics Eecoverability/ & vailability DI aturty Fault-Tolerance

Availability

a2
S A

2
q f o qeda P
E CORLNLINGEY HOGe. | 3,

What 15 the fatlure rate of the cornmander?

Tnknoemn

What 15 the repair rate of the commander?

10 zec

What 15 the repair rate of the backup?

5 min
300 sec

What 15 the nurrber of backup soldiers in current battlefield?

24

What 15 the nureber of acknowled zing backups and passmee backups?

15 acknowledzing backups and 9 passrve backups

Howr 13 the fatlure of the cornander detected?

The backup soldier has employed “FPull Heart Beat™ mechanism to see the health status of the
cornander.

Which availability tactic 15 nsed to achieve Svvailability?

“Fail Crrer Cluster Pattern™
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Architectural Approach

description for Availability

High-Level Quality Characteristic (Goal): Eeliability
Quality Attribute: Fecoverability/Avalability
scenario G1 (Failute of the Commander node)
Attmulue: Commander Death

Downtime: 10 sec (W2

Humber of &cknowledging backups = 15 (M-5)
Humber of Passive Backups = 9 (M-3)

Fepatr Rate of the Backup = 300 sec (M-3h)

Arclutectural Decisions Risks Sefl:j ii:li::t}r T;: :;E

Fatlowver Cluster (I-T) a1

Pull Heatt Beat (M-#) 52 T1
Ping/Echo T2

Hot Standby (MW-2) 24

Transaction Log El

Baclup Network Channel (M-10) Rl

Acknowledging Backups E3 it

Passive Backups A
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Risks, sensitivity and tradeoff points

The transaction log mechanism, which requires the commander to update its

1 status inits own database, is a nskif commander fails, as its status would also
be lost.

) The shared communication channel between commander and soldiers is a major
risk in case of communicaton channel breakdown,
A high number of acknowledging backups can negatvely affect availabilty due

R3 to high resource demands (high communication bandwidth could result in
sy stem hang status)
The transaction log mechanism though would tend to improve efficiency by

R4 reducing message transmission within nodes but itis a nskif commander fails,
as its status would also be lost.
Fallover cluster pattern is aimed to achieve the availability. This involves

=1 . .
switching of a backup soldier to the commander.

S92 Pull HeartBeat mechanism requires the backup soldiers to monitor the status of
the commander pernodically.

-~ Hot Standby technique gives the availability of commander's state in real-time
manner.

S6 Acknowledging and passive backups assure availability as these support

multiple backups switchover to show a high state of readiness.
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Benefits

=  Architecture Evaluation Method (ATAM) will be based on a Quality model.

»  The model highly supports the involvement of stakeholders. A clear exploration of users’
requirements in different contexts helps to approach right software architecture.

=  Architecture Evaluation process following MoQaMo model is easily understood, manipulated
and applied in different teams as well as different organizations.

=  The model allows producing objective and subjective metrics.

=  Architecture Tradeoff Analysis Method (ATAM) following MoQaMo model gives the right set
of architectural decisions and hence resulting in quality product.

=  (Quality of a software product can be assured at a very early stage of software development life
cycle.
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