Unit Three Software Engineering

Section A Software Engineering Methodologies

Software development is an engineering process. The goal of
researchers in software engineering is to find principles that guide
the software development process and lead to efficient, reliable

software products.

I . Waterfall Model

The waterfall model (see Figure 3A-1) is a sequential design
process, used in software development processes, in which
progress is seen as flowing steadily downwards through the phases
of requirements analysis, design, implementation, testing, and
maintenance,

The waterfall development model originates in the
manufacturing and construction industries; highly structured
physical environments in which after-the-fact changes are
prohibitively costly. The first known presentation describing use of
similar phases in software engineering was held by Herbert
D.Benington at Symposium on advanced programming methods for

digital computers® on 29 June 1956.
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Figure 3A-1 Waterfall Model

I . Incremental Model

In recent years, software engineering techniques have changed
highly
and the

to reflect the contradiction between the structured

environment dictated by the waterfall model “ free-
wheeling”, trial-and-error process that is often vital to creative
problem solving. This is illustrated by the emergence of the
incremental model(see Figure 3A-2) for software development.
Following this model, the desired software system is constructed in
increments—the first being a simplified version of the final product
with limited functionality. Once this version has been tested and
perhaps evaluated by the future user, more features are added and

tested in an incremental manner until the system is complete.
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Figure 3A-2 Incremental Model
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Il. Iterative Model

Another model that represents the shift away from strict

adherence to the waterfall model is the iterative model (see Figure iterative
3A-3) , which is similar to, and in fact sometimes equated with, l

the incremental model, although the two are distinct. Whereas the a:l;;mi:: §
incremental model carries the notion of extending each preliminary i | ’
version of a product into a larger version, the iterative model adj. ¥ %t
encompasses the concept of refining each version. In reality, the encompass
incremental model involves an underlying iterative process, and the ‘
iterative model may incrementally add features. Zf.inf %
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Figure 3A-3 Iterative Model

A significant example of iterative techniques is the rational

unified process (RUP) (see Figure 3A-4) that was created by the rational unified
Rational® Software Corporation, which is now a division of IBM. process
Generally, RUP is a development plan, which specifies the general AR
process of developing a software product. Precisely, definition that
states, which activities are to be performed, by which person,
acting in which role; in which order the activities will be
performed, and which products will be developed and how to
evaluate them.

Incremental and iterative models sometimes make use of the
trend in software development toward prototyping in which prototyping

! U U

incomplete versions of the proposed system, called prototypes, are
n. BRI E
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Figure 3A-4 The Unified Process

built and evaluated.

A less formal incarnation of incremental and iterative ideas
that has been used for years by computer enthusiasts is known as
open-source development. This is the means by which much of
today’s free software is produced. Perhaps the most prominent
example is the Linux operating system whose open-source

development was originally led by Linus Torvalds®.
IV. Agile Methods

Perhaps the most pronounced shift from the waterfall model is
represented by the agile methods, each of which proposes early and
quick implementation on an incremental basis, responsiveness to
changing requirements, and a reduced emphasis on rigorous
requirements analysis and design. One example of an agile method
is extreme programming(XP).

XP was created by Kent Beck® during his work on the Chrysler
Comprehensive Compensation System payroll project in the 1990’s.
In 1999, Beck defined XP as a lightweight methodology for the
small-to-medium sized teams developing software in the face of

vague or rapidly changing requirements. In terms of this definition,
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XP could be described in four ways. Firstly, it is lightweight. In XP
you only do what you need to do to create value for the customer.
Secondly, it is a methodology, which based on addressing obstacle
in software development. It does not address some specific issues
such as financial justification of projects or sales. Thirdly, it is
implemented by a small or medium size, which makes the project
team much more flexible. In this kind of team, everyone is elite and
has his clear responsibility. Last but not least, XP adapts to rapidly
changing requirements. In the modem business world requirements
need to change to adapt to rapid shifts, so that the vital role that

XP plays on the operating system cannot be over-emphasized.

extreme programming
Figure 3A-5 The Logo of XP

The contrasts depicted by comparing the waterfall model and
XP reveal the breadth of methodologies that are being applied to breadth
the software development process in the hopes of finding better
. . .. n. WE;TZ
ways to construct reliable software in an efficient manner. Research
in the field is an ongoing process. Progress is being made, but

much work remains to be done.

Exercises

I . Fill in the blanks with the information given in the text.

1. The goal of researchers in is to find principles that guide the software
development process and lead to efficient, reliable software products.

2. Early approaches to software engineering insisted on performing requirements
analysis, , implementation, and maintenance in a strictly sequential
manner.

3. Following incremental model, the desired software system is constructed in

— the first being a simplified version of the final product with limited

functionality.
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4, A significant example of iterative techniques is the , which specifies the
general process of developing a software product.

5. The most prominent example is the operating system whose open-
source development was originally led by Linus Torvalds.

6. Following the model, software is developed by a team of less than a
dozen individuals working in a communal work space where they freely share ideas and

assist each other in the development project.

I. Translate the following terms or phrases from English into Chinese.

software engineering requirements analysis

testing maintenance

software engineer requirements specification
waterfall model incremental model

iterative model rational unified process(RUP)
software life cycle open-source

agile method extreme programming(XP)

Il. Translate the following passage from English into Chinese.

Software Ownership

Legal efforts to provide such ownership fall under the category of intellectual
property law, much of which is based on the well-established principles of copyright and
patent law. Indeed, the purpose of a copyright or patent is to allow the developer of a
“product” to release that product to intended parties while protecting his or her
ownership rights. As such, the developer of a product (whether an individual or a
corporation) will assert his or her ownership by including a copyright statement in all
produced works; including requirement specifications, design documents, source code,
test plans, and in some visible place within the final product. A copyright notice clearly
identifies ownership, the personnel authorized to use the work, and other restrictions.
Furthermore, the rights of the developer are formally expressed in legal terms in a

software license.
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Section B Exploratory Testing
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Software testing is a process where a software tester/team
runs a program or a system to find bugs or defects, to maintain the
correctness and reliability of a program. Software testing also
validates and verifies the program to check if the business and

technical requirements are met, and is working as expected.
I . What is Exploratory Testing?

Exploratory testing—a term coined by Cem Kaner®—is a
software testing method that implements learning. test design, and
test execution at the same time simply because you explore while
testing. It really doesn’t follow a set of procedures, scripts or
standards that is why it is mistakenly known as the “do it yourself”
or careless activity, which is in fact, this approach describes an
intellectual testing. During testing, the tester knows how the
software really works, develop test design based on learning and
experience, and the control to perform the entire testing stage.
Because of the freedom that the exploratory testing offers, it solely
depends on the tester’s skill to find bugs, create test cases, and the
responsibility to deliver the project optimizing the quality and value

of the software.
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Il . Situational Behavior of Exploratory Testing

Unlike scripted testing that follow procedures, the exploratory
testing is extensive in such a way that it is a trial and error
situation. Performing this approach requires keen observation of the
behavior, thorough investigation, critical thinking/tactics in finding
bugs, analyze the possible issues, and evaluate the entire software.

A situational example for this is playing an online game. At
first, the user has to know what it is all about, the objective, and
how to play the game. While playing, the user now identifies the
environment and functionalities of the game. The user discovers
then the encountered difficulties and foresees potential problems on
each level. At the same time, the user thinks strategies/solutions
and also executes them as well and be able to complete and achieve
the objective of the game.

Therefore, relating the situational example to exploratory
testing, the following are the keys to remember:

(a) Identify the project’s purpose.

(b) Determine the requirements and functionalities of the
software.

(¢) Identify the limitation of the software.

(d) Test the functionalities thoroughly based on the
requirements,

(e) Create test cases that verify the consistency of the

software.
II'. Advantages

e Less preparation before the implementing the software
testing because it doesn’t require writing repeatable test
procedures.

* Testing, designing and executing the software simultaneously
saves time.

* Report many issues caused by incomplete or wrong

documentation.
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IV. Disadvantages

¢ Test designs created can’t be reviewed prior to actual
testing which might produce possible issues.

* Minor issues are poorly detected.

* Difficulty to perform the exact manner especially for new

found bugs.
V. Conclusion
Exploratory Testing is necessary to practice because it
enhances the tester’s mind and strategic skills through exploration
and experience. Therefore, the more the tester knows the keys in

using this method, the better the testing, and the quality of

software project will be.

Exercises

I . Fill in the blanks with the information given in the text.

1. Software testing is a process where a software tester/team runs a or a
system to find or defects, to maintain the correctness and reliability of a
program.

2. Exploratory testing is a software testing method that implements learning, test

design, and test execution at the same time simply because you while testing.
3. Exploratory testing solely depends on the tester’s to find bugs., create
test cases.
4. Exploratory testing has less before the implementing the software
testing.

I . Translate the following terms or phrases from English into Chinese.

software testing exploratory testing
scripted testing trial and error
bug test case
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The two main types of storage devices are disk drives and memory. f#f % £ =25y
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The new electronic computer is chiefly characterized by its simplicity of structure.
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You should use your E-mail account with the expectation that some of your mail
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BLAPERE .

AR FE TR

1] 8

The first inventor of this precision instrument seems to have been Charles Babbage

in 1847—the same man who is regarded as the father of the computer. I+HEHLZ A £ I/R
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Computers have opened up a new era in manufacturing through the techniques of
automation, and they have enhanced modern communication systems. i i H b3 K,
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It would be easy to assume that computers will all be able to work together once
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In most wire lines, two conductors, a go and a return, are used for signal
transmission. £ R ZHA LA T, R FL . — R ELM R BIZRLHES.
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In the implementation phase, you create the actual programs. 7E 553 fi Bt , & 57 H
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A database system is divided into several modules to achieve the overall
functionality. ¥ 28 4818 i 43 MU LA Bk 58 BB AR T RE .
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In the design phase, the systems are determined, and the design of the files and/or
the databases is completed. 1B BT B0 F R4, 52 WSO A/ S0 8088 R 13T
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