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A. What are the key differences between traditional and modern project
management practices, and how do they impact the management and
execution of software projects?

B. What are the stages of the project management life cycle, and how do
they contribute to the successful completion of a project?

[5] C

L2

How does product quality management differ from process quality
management, and what are their respective impacts on software
development?

L5

What is software quality, and why is it important in software development?
Provide a detailed explanation of Dromey's Quality Model, including its key
components, how it evaluates software quality, and its significance in
improving software systems.
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1A.

Scenario-Based Modeling

“[Use-cases] are simply an aid to defining what exists
outside the system (actors) and what should be
performed by the system (use-cases).” lvar Jacobson

(1) What should we write about?

(2) How much should we write about it?

(3) How detailed should we make our description?
(4) How should we organize the description?

These slides are designed to accompany Soffware Engineernng: A Practitioner's Approach, e
{McGraw-Hill, 20049). Slides copyright 2009 by Roger Pressman. 8

What to Write About?

m Inception and elicitation—provide you with the
information you'll need to begin writing use cases.

m Requirements gathering meetings, QFD, and other
requirements engineering mechanisms are used to

= identify stakeholders

define the scope of the problem

specify overall operational goals

establish priorities

outline all known functional requirements, and

describe the things (objects) that will be manipulated by the
system.

m To begin developing a set of use cases, list the functions
or activities performed by a specific actor.

Thasa slides are designed to accompany Soffware Engineerdng: A Practitioners Approach, Te
(McGraw-Hill, 2009). Slides copyright 2009 by Roger Pressman. 9



How Much to Write About?

1B.

m As further conversations with the stakeholders

progress, the requirements gathering team develops
use cases for each of the functions noted.

= In general, use cases are written first in an
informal narrative fashion.

= If more formality is required, the same use case
is rewritten using a structured format similar to
the one proposed.

Class-Based Modeling

m Class-based modeling represents:
m objects that the system will manipulate

m operations (also called methods or services) that will
be applied to the objects to effect the manipulation

m relationships (some hierarchical) between the objects
m collaborations that occur between the classes that are
defined.
m The elements of a class-based model include
classes and objects, attributes, operations, CRC
models, collaboration diagrams and packages.

These slides are designed to accompany Soffware Engineering: A Practitioner’s Approach. 7ie
(MoGrasw-Hill, 2009) . Slides copyright 2009 by Roger Prassman.
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ldentifying Analysis Classes

m Amnalysis classes are abstract representations of key concepts or entities
within the system's problem domain.

m These classes help bridge the gap between raw requirements and a more
structured design.

m Amnalysis classes typically capture essential attributes and behawviors that
are significant for understanding the system and its requirements.

m Characteristics of Analysis Classes

Th
(Mo Gaw-Hill, 2009 . Slides oomrnghtmmrﬁogar Pressman.

Abstraction: Analysis classes represent abstract concepts rather than
concrete implementations.

Attributes: Key properties or data elements associated with the class.
Operations: Important functions that the class can perform.

Associations: Relationships between analysis classes, indicating how

the;.f interact or d End on each other.
ides are designed to acco Soffware Engineering: A Practitioner’s Approach. 7/e



Manifestations of Analysis Classes

® Analysis classes manifest themselves in one of the
following ways:

* External entities (e.g., other systems, devices, people) that
produce or consume information

® Things (e.g, reports, displays, letters, signals) that are part of the
information domain for the problem

® Occurrences or events (e.g., a property transfer or the completion
of a series of robot movements) that occur within the context of
system operation

* Roles (e.g., manager, engineer, salesperson) played by people
who interact with the system

® Organizational units (E.g., division, group, team) that are
relevant to an application

® Places (e.g., manufacturing floor or loading dock) that establish
the context of the problem and the overall function

® Structures (e.g., sensors, four-wheeled vehicles, or computers)
that define a class of objects or related classes of objects

Thesea slides are designed to accompany Software Engineering: A Practitioner's Approach, 7/e
(McGraw-Hill, 2009). Slides copyright 2009 by Roger Pressman.

Potential Classes

Potential Class
homeowner
sensor

confrol panel
installation

system [alias security sysfem)
number, type
master password
telephone number
sensor event
audible alarm

monitoring service

General Classification
role or external entity
external entity

external entity

occurrence

thing

not objects, attributes of sensor
thing

thing

occurrence

external entity

organizational unit or external entity

27



CRC Models

m (Class-responsibility-collaborator (CRC) modeling
[Wir90] provides a simple means for
identifying and organizing the classes that are
relevant to system or product requirements.
Ambler [Amb95] describes CRC modeling in
the following way:

m A CRC modelis really a collection of standard index
cards that represent classes. The cards are divided
into three sections. Along the top of the card you
write the name of the class. In the body of the card
you list the class responsibilities on the left and the
collaborators on the right.

CRC Modeling

— |

Oass: FloorPlan
| Description:

[ 11T

= ‘Collaborabor:
defines floor plan name/type
manages floor plan positioning
scales floor plan for display
scales floor plan for display
incorporates walls, doors and windows. Wall
Shows poSition of video cameras Camera

These slides are designed to accompany Soffware Engineering: A Practitioner’s Approach, 7ie

({McGraw-Hill, 2009). Shides copyright 2009 by Roger Pressman. 34

Class Types

Entity classes, also called model or business classes, are
extracted directly from the statement of the problem (e.g.,
FloorPlan and Sensor).

Boundary classes are used to create the interface (e.qg.,
interactive screen or printed reports) that the user sees and
interacts with as the software is used.
Controller classes manage a “unit of work” [UMLO3] from start
to finish. That is, controller classes can be designed to manage
m the creation or update of entity objects;
m the instantiation of boundary objects as they obtain information
from entity objects;
= complex communication between sets of objects;

= vwvalidation of data communicated between objects or between
the user and the application.

Thease slidas are designed to accompany Soffware Engineering: A Practitioner's Approach, 7/

({McGraw-Hill, 2009). Shides copyright 2009 by Roger Pressman. 35



Responsibilities

m System intelligence should be distributed across classes
10 best address the needs of the problem

- Each responsibility should be stated as generally as
possible

- INnformation and the behavior related to it should reside
within the same class
- INnformation about one thing should be localized with a

single class, not distributed across multiple classes.

- Responsibilities should be shared among related
classes, when appropriate.

These slides are designed to accompany Soffware Engineeritg: A Practitioner’'s Approach. 7re

(Mo Graw-Hill, 2005 . Slides copyright 2009 by Roger Pressman.

Collaborations

Classes fulfill their responsibilities in one of two ways:
- A class can use iIts own operations to manipulate  its

oW attributes thereby fulfillimg a particular
responsibility . or
- a class can collaborate with other classes.

Collaborations identify relationships between classes
Collaborations are identified by determining whether a
class can fulfill each responsibility itself
three different generic relationships between classes

- is—-part-of relationship

- the has-knowledge-of relationship

- the depends-wporr relationship

Composite Aggregate Class

Player

m Relationship - is-part-of

| | ? | I

Playeri-Head PlayerBody PlayerArms PlayerlLegs

These slides are designed to accompany Soffware Engineering: A Practitioner’s Approach, 7ie
(Mo Graw-Hill, 2009). Slides copyright 2009 by Roger Pressman.

Associations and Dependencies

m Two analysis classes are often related to one
another in some fashion
- Im UML these relationships are called assocriations
m Associations can be refined by indicating rmw/ltiplicity
(the term cardinality is used in data modeling)
m In many instances, a client-server relationship
exists between two analysis classes.
m In such cases, a client-class depends on the server-

class in some way and a dependency refationship is
established



1.8 Some Ways of Categorizing Software Projects

Projects may differ because of the different technical products to be created. Thus we need to identify the
characteristics of a project which could affect the way in which it should be planned and managed. Other

factors are discussed below.

Changes to the characteristics of software projects

Ower the last few decades, the characteristics of software projects have undergone drastic changes. For
example, in the initial years of software development, almost every software was being entirely written
from scratch. A possible reason for this could be that in those early days of software development, not many
programs were available from which code could be reused in a new software development project. As a
result, the entire code for every project had to be written from scratch. Further inhibiting code reuse was
the fact that the programming paradigms that existed in those days hardly provided any support for code
reuse. In contrast, at present, almost every programming language supports several ways of reusing existing
code, including elegant ways of customizing and extending existing code, efficiently and dynamically linking

library routines and support for frameworks.
Do e bd e DS 3, QUInu D s TS0l
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A large number of projects that are being undentaken now are essentially customization of sume existing
software or dl?w:lupmml for a new release of an existing software. In these projecis, much of the code of the
developed soliware comes Mmom reused code and only a small pari of the code is actually writtca by the devel-
opment leam. CD“-‘C‘E]““'"“}’- project durations have now shrunk to only a few months compered Lo mult-yoer
prajects that were being undenaken till about a few decades back. Funther, in the past, custmes perticipedinm
in Sl:!ﬂ“’-‘l{‘c projects was largely restricted to only the initial interactions for reguirements, gethering. and
specification and later. on completion of the praject, taking delivery of the developed snftwsare. [n contra
at present, customer participation in almost every aspect of a project is being actively encouraged and often
a few customer representatives are being included in the development team.

Compulsory versus voluntary users

In workplaces, there are systems that staff have to use if they want to do something, such as recording 2 w=le.
However, use of a syslcm is increasingly voluntary, as in the case of computer games. Here it is difficull 1o
elicit precise requirements from potential users as we could with a business system. What the game will do
will thus depend much on the informed ingenuity of the developers, along with techniques such as merket

surveys, focus groups and prototype evaluation.

Information systems versus embedded systems
¥ Embteeaoed sy

A traditional distinction has been between information systems which enable staff 1o e S
carry out office processes and embedded systems which control machines. A stock s o ksl
control systemn would be an information system. An embedded, or process control, systems.

system might control the air conditioning equipment in a building. Some systems may
have elements of both where, for example, the stock control system :lso controls an automaied warshoose,

Exercise 1.5 .‘y

Would an operafing s¥sSiem on a computer be an information system or an embedded system?

_——
o

Software products versus services

ects can hroadly be classified into sofrware product development projects and
software services projects. These two broad classes of softiware projects can be funther classifisd imio
‘subclasses. as shown in Figure 1.4. A software product development project concerns developing the software
by keeping the requirements of the general customers in mind and the developed software 15 usually sold
off-the-shelf to a large number of customers. A software product development project can further be classified
depending on whether it concems developing a generc product or a domain-specific product A geperic
software product is sold to a broad spectrum of customers and is said to have a horizontzl market. Examples
of generic software products are Microsoft's Windows operating system and Oracle Corporatioa’s Oracle 8i
database management software. On the other hand, E_E"_"'I_ﬂiﬂ-SPCCi.ﬁl‘.‘ sofrware products are sold 1o specific
calegories of customers and are said to have a vertical market. Domain-specific software products arg<t
specific segments of customers (called verticals), such as, banking. telecommunication. finance and accounts
and medical.. Examples of domain-specific software products are BANCS from TCS and FINACLE from
Infosys in the banking domain and AspenPlus from Aspen corporation in the chemical process simulation.

All types of software ij
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II/‘_
‘ i Software projects
: \
| -
' Software product Software services |
| development projects projects
I\ |
[ | |
i ' \ |
| ' = .
| [ Generic Vertical Customization] [ Maintenance | | Outsourced | |
snftwars software projects projects | projects | |
I product product '
| |development development |
projacts projects Y.

Fioure 1.4 A classification of software projects

Software services on the other hand, cover a large gamut of software projects such as customization.
Dutsourcing, maintenance, testing and consultancy. At present, there is a rapid growth in the number of
software services projects that are being undertaken world-wide and software services are poised (o become
the dominant type of software projects, One of the reasons behind this situation is the steep growth in the
available code base. Over the past few decades, a large number of programs have already been developed.
Available programs can therefore be modified to quickly fulfil the specific requirements ot any customer. Al

at, there is hardly any software project in which the program code is written from scratch. and software
is being mostly developed by custormizing some existing sofrware, For example, w develop a sofliwae w
automate the payroll generation activities of an educational institute, the vendor may customize an existing
software that might have been develuped carlicr for a different client’s cducational institute. Due to heavy
reuse of code, it has now become possible to develop even large software systems in rather shont period of

time. Therefore, typical project durations are at present only a couple of months and multi-year projects have

become very rare.
Outsourced projects

While developing a large project, sometimes, it makes good commercial sense for a company to outsource
some parts of its work to other companies. There can be several reasons behind such a decision. For example.
a company may consider outsourcing as a pood option, if it feels that it does not have sufficient expertise to
develop some specific parts of the product or if it determines that some parts can be developed cost-effec-
tively by another company. Since an outsourced project is a small part of some project. it is usually small in
size and needs 1o be completed within a few months, Considering these differences between an outsourced
project and a conventional project, managing an outsourced project entails special challenges.

Indian software companies excel in executing outsourced software projects and have eared a fine reputation
in this field all over the world. Of late, the Indian companies have slowly begun to focus on product devel-

opment as well.



4 A.

1.17 Traditional versus Modern Project Manogement Practices

Ch'crlhc last vwo decades, the hasic approach taken by the sofitware industry to develop software has undercone
a radical change. Hardly any software is being developed from scratch any more. Software development
Em]ﬂf’lﬁ arc increasingly being based on either tailoring some existing product of reusing cenain pre-buil
libranies. In either case, two important goals of recent life cvele models are marimization of code reuse and
compression of project durations. Other goals include facilitating and accommaodating client feadhacks and
customer participation in project development work, and incremental delivery of the product with evolving
functionalities. Change requests from customers ane encouraged, rher than circumvenied. Clients on the
other hand, are demanding funther reductions in product delivery times amd costs, These recent developments
have changed project management practices in many significant ways. In the following section, we wall
discuss some impornant difterences between modem project management pracuces and tmdimonal pracuoes.
e Planning Incremental Delivery Few decades ago, projects were much simpler and therefore more
predictable than the present day projects. In those days, projects were planned with sufficient detail.
much before the actual project execution staned. After the project initiation. monitoning and contrel
acrivities wene carried vul w ensure that the project execution procecded as por plan. Now, projocts
are required to be completed over a much shorter duration, amd mpid application development and
deployment are considered hay srrategies. The maditional long-term planning hae given woan to sdageave
short-term planning  Instead of making a long-term project completion plan. the project manager mow
planc all incremental deliveries with evelving functionalities. This tvpe of progect management is
ofien called extreme project management. Extreme project management is a highly flexible approach
to project management that concentrates on the human side of project management (e.g.. managing
project stakeholders). rather than formal and complex planning and monitoring techmigues.
Quality Management Of late, cuslomer awareness about product quality has increased sigmificantly.
Tasks associated with quality management have become an important responsibility of the project
manager. The key responsibilities of a project manager now include assessment of project progress
and tracking the quality of all intermediate artifacts. We Will discuss gually management 1Ssucs in

Chapter 13.

Change Management Earlier, when the requirements were signed off by the customer, any changes
to the requircments were rarely entertained. Customer suggestions are now actively being solicited
and incorporated throughout the development process. To facilitae customer feedback. mcemenial
delivery models are populurly being used. Product development is being camed out through a seres of
product versions inpleome nting increasingly greater functionalitica, Also customer feodback 15 colizited
v cach version for ineorporation. This has made it necescary for an organization 1o keep reach ool thae
various versions and revigions through which the product develops. Another neason for the increasod
imporance of keeping track of the versions and revisions is the following. Application development
through customization has hecome a popular business model. Therefore, existence of a large number of
versions of a product and the need o suppont these by a development organization has e COTITREL.
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In this context. the project manager plays a key role in product base lining and version control. This has
made change management a crucial responsibility of the project manager. Change management is also
known as configuration management. We will discuss chunge management in Chapler 9.
® Reguiremenis Management  In modem software development practices, there is a conscious effort 1o
develop software such that it would, to a large extent, meet the actual requirements of the customer. A
basic premise of these modern development methodologies is that at the start of a project the customers
are often unable to fully visualize theiwr exact needs and are only able (o determine thelr actual require-
ments after they start using the software. From this view point, modern software development practices
advocate delivery of softwarc in increnrents as and when the increments ore complated by the devel
opment team, and actively soliciting change requests from the customer as they use the increments of
the software daliverad tn them Tn fact a few custamer representatives are incloded in the development
team to foster close every day interactions with the customers. Contrast this with the practice followed
in older development methodologies, where the requirements had to be identificd upfront and these were
then *signed off” by the customer and *frozen’ before the development could start. Change requests from
the customer after the start of the project were discouraged. Consequently, at present in most projects,
the requirements change frequently during the development cycle. It has, therefore, become necessary
to properly manage the requirements, so that as and when there is any change in requirements, the latest
and up-te-date requirements become available to all. Requirements management has therefore become
a syslematic process of controlling changes, documenting, analysing, tracing, prioritizing requirements
and then communicating the changes o the relevant stakeholdere Ry the term contralling changes.
we mean that every change reguest is well managed, and problems such as accidental overwriting of a
newer document with an older document are avoided.




- #ﬂ@w Release management concemns planning, prioritizing and controlling the
different releases of a software. For almost every software, multiple releases are made during its life
cycle. Starting with an initial release, releases are made cach time the code changes. There are several
reasons as to why the code needs to change. These reasons include functionality enhancements, bug
tixes and improved execution speed. Further, modern development processes such as the agile l:E:E.vei—
opment processes advocate frequent and regular releases of the software 10 be made o the customer
during the software development. Starting with the release of the basic or core functionalities of the
software, more complete functionalities are made available to the customers every couple of weeks, ITn
this context, effective release management has become important. ;

e Risk Management In modemn software project management practices, effective risk management is
considered very important to the success of a praject. A risk is any negative situation that may arise
as the project progresses and may threaten the success of the project. Every project is susceptible to
a host of risks that could usually be anributed o factors such as technology. personnel and customer
Unless proper risk management is practised, the progress of the project may get adversely affecred.
Risk management involves identification of risks, assessment of the impacts of various risks forit-
zation of the risks and preparation of risk-containment plans. We discuss various aspects of = ir:;r risk
management in Chapter 7. S

e Scope Management Once a project gets underway, many requirement chan i
Some of these can be attributed to the customers and the nrhe.—qrs to the dev:luienzgﬁn“ﬁma:aﬁ
already mentioned, modern development practices encourage the customer to come up Iwith. change
requests. While all essential changes must be carried out, the superfluous and ormamental ch Es
musi be scrupulously avoided. However, while accepting change requests, it must be rembma{cllniiat
the three critical project parameters: scope, schedule and praject cost are interdependent and are very
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imtricately relavedd. 10 the scoope is allowed o chimnpe extensively, while sric imiaini

anad cost, then the gualiny of the work wounld be the major l.'_‘ﬂ.h::;.ﬂlly_ 'TTrcrcl!rl:f;:“:lr::‘:::E{;ie sTh;-flulc
request, the project managers examine whether the change request is really necessa .nmr.'lchhHr:gc
the Pandget and timee schedule would permit it Ofen, the seope change requests are i.l.? rflunus FI::r
example, an overenthosiastic project team member may suggest to add features that are nl-:! m”“::rd b :
e CUSIGNYCr, Such scope change requests originated by the overenthusiastic team members are cal](:;
godadplaring and should be discouraged if the project is to succeed. The customer may also initiate sc
change requests that are more omamental or at best nonessential. These serve only to ;etrp::udi,u:.:?:
sucvess of the project. while not adding any perceptible value 1o the delivered software. Such avoidahle
et 1.'.'||m'|.y.'c royuests originancd by the customer are lermed as soope creep. To ensure 1he success of
the project, the project manager meeds 1o guard against both gold plating and scope crecp.

4 B.

1.16 Project Management Life Cycle
The different phases of the project management life cycle are shown in Figure 1.8. In the following, we
Aiccuss the main activities that are camied our in each phase.

Project Initiation

As shown in Figure 1.8 the software project
smitiation phase usually starts with project co
eharacteristics of the software to be developed are thoroughly understood. The different a
shat are investigated and understood include: the scope of the praject, project CONSLraIMs,
be incurred and the benefits that waould accrue. Based on this undersianding, a feasibilivy study is undortalcm

w d F wihceh the project would be financially and technically feasible. This is true for all wwpes

of projects. including the in-house product devcloprment projects as well as the cutsourced projects. Far

example, an organization might feel a need for a sollware 1O aulomate SoTre of its activities, possibly for more
efficient operation. Bascod wn e feasibility study. the business case is developed. Once the top Management
agrees [0 the busincsa wasc, the praject managsr is appointed, the project charter is written, and fAnally the
project teass is formed. This sets the ground for the manager to start the prmject planning phase.

As has already been pointed out, during the project initiation phase it is crucial for the champions of the
project to develop a thorough understanding of the impornt characteristics of the project. In his WSHH
principle, Barry Bochm summarized the yuestions that need 1o be asked and answered in order to have an

understanding of these project characteristics.

WSHH Principle: Boehm suggested that during project initiation. the project champions shouald have

comprehensive answers to a sel of key guestions pertaiming 1o e project. The atswera b these quaaticons
f key project characteristics. The name of this g inciple (WESIILL) is an_acronysm

would lead o the definition o
constructed from the first letter of each guestion. This st of scven questions is the following:

management life cycle starts with project initiation. The project

noept development. During concept development the different
spects of the project

1he cost thuse wonld

Why is the software being built?

What will be done?

han weill it be done7

Wl is responaible for a Function™?

Where are they organizationally located?

How will the job be done technically and managerially?
How much of each resource is needed?
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Project bidding: Once an organization’s (op management is convinced by the business case, the project
chartcr is developed. For some categories of projects, it may he neceseary to have o formal bidding process
to select a suitable vendor based on some cost-performance criteria 1f the project invalves antamating snme
activities of an organization, the organization may either decide to develop it in-house or may get various
software vendors to bid for the project. We briefly mention the different types of bidding techniques and their
implications and applicability.
= Reguest fur guoiiion (RF@)  An organization advertises an RIQ if it has good understanding of the
project and the possibile salutions. While publishing the RIQ, the organization would have to mention
the scope of the work in a statcment orwork{SUW} document. Dased on the RIQ diffcrent wvendors oan
submit their quotations. The RFQ issuing organization can select a vendor based on the price quoted as
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well as the competency of the vendor. In government organizations, the term request for tender (RFT)
is usually used in place of RFQ. RFT is similar to RFQ; however, in RFT the bidder needs o deposit
tender fee in order to participate in the bidding process.

e Request for proposal (RFF) Many times it so happens that an organization has reasonable under-
standing of the problem to be solved, however it does not have a good grasp of the solution aspects,
That is, the organization may not have sufficient knowledge about the different features thal are to he
implemented, and may lack familiarity with the possible choices of the implementation environment,
such as, databases, operating systems, client-server deployment, etc. In this case, the Organization may
solicit solution proposals from vendors. The vendors may submit a few alternative solutions and the
approximate costs for each solution. In order to develop a better understanding, the requesting organi-
zation may ask the vendors to explain or demonstrate their solutions. It needs to be understood that the
purpose of RFF i5 10 get an undersianding of me aliemnative solutions pussible that can be deployed aid

not vendor selection, Based on the RFP process, the requesting organization can form a clear idea of

the project solutions required, based on which it can form a statement work (SOW) for requesting RFO
from the vendors.

w Reguest for ffurmagen (REF) An vrganization soliciting bids may pullish an RFL Bascod oo the
vendor response to the RFI, the organization can assess the competencies of the vendors and shortlist
the vendors who can bid for the work. However, it must be noted that vendor selection is seldom done

based on RF1, but the RFI response from the vendors may be used in conjunction with RFP and RFQ
responses for vendor selection.

Project planning

An important outcome of the project initiation phase is the project charter. During the project planning phase,
the project manager carties out several proceseas and creates the following documemnis:

¢ Project plan  This document identifies the project tasks, and a schedule
assigns project resources and time frames to the tasks,

o Resource plan It lisis the resources, manpower and equipment that would
project,

e Financial plan 1t documents the plan for manpower, equipment and other costs
® Quulity plure Plan of guality wrgers and control plans are included in this docy "

® Risk plan This document lists the identification of the potential risks, their nrioritisai
ot , their
for the actions that would be taken to contain the different risks. FooR e 13

Project execution

In this phase the tasks are execuied as per the project plan develo ' .

ped during the pla .
of management processes are undertaken to ensure that the tasks are executed as pir I;T;sl;m‘:nﬁ 5“"'::
control processcs arc excculed 10 cnsure that the tasks are executed as per plan and correc tive m:::gs aar:

initiated whenever any deviations from the Fj.-,u_l ave noviced, H ver, the L

sodi e cver. the project plan may have i
periodically 1o accommodate any r:hm_igcs to the project plan that may arise on uun:nﬁr Chm:tbc r=:|s=f
risks and various events that occur during the project execution, Quality of the dclm:ivemmc ge requests,

execution of proper processes. Once all the deliverables are s is ensured through

produced and accepted
project execution phase completes and the project closure phase starts, by the customer, the

for the project tasks that

be required to execute the



13.8 Product versus Process Quality Management

IThe measurements described above relate o producis. With a product-based approach to planning and
control, as advocated by the PRINCEZ2 project management method, this focus on products is convenient.
However, we saw that it is often easier 1o measure these product qualitics in a completed computer appli-
cation rather than during its development. Trying to use the attributes of intermediate products created
carlicr mages w predict the gualicy wi the final application is diffieult. An alicrmative approach is to scrutinizc

the quality of the processes used to develop software product.
Mote that E_metne

The system development process comprises a number of activities linked so that the

cutpul from one activity is the input to the next {Figure I3.4_j. Errors can enter the P‘raga.nwuru:;u—m

pProcess at any stage. They can be caused cither by defects in a process, as wl?cn cates suggest

siflware developers make mistakes in the logic of their software, or by information

o passing clearly and accurately between development stages. later stages can ba
- - pxpensive o cormect at later stages. any case, often just-

. mumi::{::rgr E:'I'cuml increases the amount of :::“ ==-’:—9 e

found in testing will mean rework at u_ll po -

Fach successive step of development is

Fj"'m'ﬂ e remoned st early slage
Fach development step that passes before
remork needed. An error in the specification
the stages between specification and testing.
also more detailed and less able 1o absorb change.
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Ficuee 13.4 An example of the sequence of processes and deliverables

Errors should therefore be eradicated by careful examinati i
. on of the del
passed on. One way of doing this is by having the following process m;ﬁiﬂgiﬂﬂgiﬂefmhﬂm S s
e Entry r:e‘qul'r_emn.rs. which have to be in place before an activity can start. An “Pru-"
comprchensive set of test data and expectad results be Prepared and : i e
et -4 C dpproved before program testing
- ® [mplemenration regui i
These requirements queirerments, which define how the 3
= g rocess

In the testing phase, for example, it could be laid dnwl; that w:‘ct:e::::fru:nﬁ

may be lasd out in

installation standards,
Quality

found and corrected. all test runs must be repeated, even those that have previ-

or a Soffwares
Plan may be deawn up ously been found to run cormmectly.
for the specific project Exit requirements, whi
= A ich have to be i &
it is @ major one. have been completed. e b r;l:lgfil:e:j.:;?fure an activity is deemed 1o
; Ing phasc to be recognized as

being completed, all tests wi
. 1 1
outstanding errors, will have to have been run successfully with no



13.3 Importance of Software Quality

Wwe would expect gquality 1o be a concern af ull
jstics of software creme special demands.

= Increasing eriticality of soffware The final customer or user is
quality of software, especially its reliability. This
computer systems and sofiwnes
aircraft.

producers of goods and services, However, the special charme-

naturally anxiows ahoul the general
is increasingly so as organizations rely more on their
e urad in more safcty-critical applications, T camnple wr eanieal

T-'Il-* intangibility af software can mobke it diffieult 1o know that a project task wiss connpleicd satisfc-
torily. Task outcomes can be made tangible by demanding that the developer produce “deliverabiles” tha
can be examined for quality,

Accumulating errors during sofrware development As compuler system development comprises steps
where the output from one step is the inpul 1o the next, the errors in the later deliverables will be added
to those in the earlier steps, leading to an accumulating detrimental effect. In general, the later in a
project that an error is found the more expensive it will be 1o fix. In addition, because the number of
errors in the system is unknown, the debugging phases of a project are particularly difficull to control,

For these reasons quality management is an essential part of effective overall projec management.,

13.4 Defining Software Quadlity

In Chapter 1 we noted that a system has functional, guality and resource requirements, Functional reguire-
ments define what the system is o do, the resource requirements specifly allowable costs and the guality

requirements state how well this system is to operaie.
Exercise 13.1 ﬁ

At Brightmouth College. Brigette has to select the best off-the-shelfl payroll package for the college.
Hunw :.Euu.lu shic gu about this in o methodical manner? I.
roac identificati iteria against which payroll packages arc
h could be the identification of criteria against w pay packages
?'::j:dﬂ ?i'{'hlh.f :E'.I;hu. these criteria be? How could you check the extent 1o which packages re
these criteria?

i flect the external view of software held by wiers, as in the case of
weabilty, These exi m""ﬂﬁwm r:“d"ch:wr: 10 be mopped 10 imternal focters of which the developers would
he“‘-’-ﬂ'h"l.lil}'. These I:IIT[; n:;::;‘ :"-':;':_-:.:mplr. that well-structured code is likely o have fewer = o

aware. Il cou t
improve reliability. 1 s our vircmenis we need W be
e . If we are to judpe wihcther o sysiem mee ’ L
Defining quality is not cAnUg
able 1o :muurc s gualities. ey
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- nits 1o the Maximum possy),. .
The bs or——— umber of w le,
The Bg ISCNEC A pood measure must r:l:u:: the n kit PRI L
;ﬁgafﬁm plandmd  maximum semher of fals s 8 pmgram.nd lines r{r'cr;df is more helpiu] |HL:' %
nng..r 'WWW: Bmimm”mh program, so a measure of faults per thousa ™

SUremant procoss has  faelis in o program.
il i i ifya g
Practicas dl::u“:.:h Trying to find measures for a particular quality helps to clanfy and comm UmiCatp o

this section. that quality really is. What is being asked is, in effect, “how do we know Whep "'-t
_-_-_-___———_
s have been successful

The measures may be direct, where we can measure the quality directly, or indirect, where the thing bein,
measured is not the quality itself but an indicator that the quality is present. For example, the nump,,

enquiries by users received by a help desk about how one operates a particular software application migp,,,
an indirect measurement of its usability.




Dromey's model; Dromey proposed that software product quality depends on four major high-level properties
of the software: Correctness, internal characteristics, contextual characteristics and certain descriptive
properties. Hach of these high-level propertics of a software product, in turn, depends on several lower-level
quality attributes of the software, Dromey's hierarchical quality model is shown in Figure 13.2.
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Ficure 13.2  Dromey's quality model




