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Chapter 1 About Software Development

Lesson 1 Software Development Process

Text

A software product usually begins as a thought of using a computer to do
something, such as “ May the computer help us work out the problem?” or
“Wouldn't it be nice if we could have an exact picture of our daily cash flow out
of a computer!” Once the need for a software product has really been decided, the
product goes through a series of developmental phases.

The traditional software development process model is the waterfall model.
There are many variations of this model, but by and large the model consists of six
phases. They are requirements analysis, design, implementation, integration,
test, and maintenance,.

1. Requirements analysis: This phase consists of gathering the requirements
for the product, that is, “What the product is supposed to do?”

2. Design: When the requirements of the product are made clear, the
product begins to be designed. Traditionally this phase is of two procedures. First
comes architectural design, in which the product as a whole is broken down into
paris called modules. Then each module in turn is designed, which is termed
detailed design.

3. Implementation: Implementation means programming, which codes the
various designed modules into the machine readable forms.

4. Integration: Integration is the process of assembling the parts to complete
the product.

5. Test: The product is tested to eliminate the errors.

6. Maintenance: When the product is delivered and put into operation, the
maintenance phase begins. A completed product needs maintaining because of at

least two reasons. One is that although the product has been tested, there may still
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be remaining faults which may continue to appear and therefore need to be
corrected. The maintenance of correcting the remaining faults is called corrective
maintenance. The other reason is that the environment in which the product
operates may change, or the need for the product may change, so the product must
be modified to respond to these changes. This kind of maintenance is called
enhancement.

Apart from the waterfall model, there are other software development process
models, such as the rapid prototype model, the incremental model, the spiral
model, and so on. In practice, it is often the case that the softwart development

process is actually a combination of these models.

New Words and Expressions

product /'praodakt/

n1'r'|:|

- J
daily /'deili/ adj. BXH
cash /ka |/ n B4
developmental /divelap'mentl/ adj. RJ&MH
phase /feiz/ n. BrB; o
traditional /tra'difanl/ adj. {£5L6
model /'moadl/ n WA, &

by and large
consist /kon'sist/

adv. REEWF; — MR
vi. AR (5 of )

requirement /ri’kwaiomont/ n wWE; #K
design /di'zain/ n., vt. dit
implementation /implimen'tei|on/ n. SH; BAT
integration /inti'greifan/ n B4
procedure /pro'si:d3o/ n. i3#%; SR
architectural /.a:ki'tektfaral/ adj. ARERB
module /'modju:l/ n. #H
term /tam/ vt. BRRs 8- W
readable /'ri:dab(a)l/ adj. W&
assemble /a'sembl/ vt. B ¥R
eliminate /i'limineit/ vt HEBR: WER

deliver /di'live/
fault /f2:1¢/

environment /in'vaisronmant/

vt @i AT
no e GRET; AEE; BR
n ®i&; SR
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modify /'madifai/ vt. B BX
respond /ris'pond/ vi. [WVE; WARL; VR B
rapid /reepid/ adj. BERM, KCRE
prototype /'prautataip/ n JRE
incremental /.inkri'mental/ adj. S
spiral /'spaioral/ adj. BRI

Pre—Reading Exercises

1. Study the following words and try to link the meanings of each group of words.

(1)
(3)
(5)

think, thought (2) water, fall, waterfall
process, processor, procedure (4) model, module
architecture, architectural (6) day, daily

2. Study the following sentences and guess the meanings of the italic words. The

underlined words may give you some hints.

(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)

The products of this factory are bikes. Each product is marked with “Made
in China”.

vacuum tube phase, the transistor phase, the small-scale integration phase,
and the large—scale integration phase.

She has put up too many requirements; 1 can’t satisfy all of her
requiremertts.

Careful analysis can show the reason of the mistake.

To keep the machine working well, we made careful maintenance to it.
Every morning the postman delivers the letters and newspapers to every
house in this district.

The computer doesn’t work: I press the ESC key, but it doesn’t respond to

my control.

Exercises to Guide Reading
1. For first reading:

(1)

Read the title of the text, and think about what the text talks about. Then
skim the text, paying attention to the layout of the text, and think about

how the text is organized.
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(2)

2. For

Think about what the numbers in the text indicate.

second reading: Scan the text to pick out information from it to answer the

following questions.

(1)
(2)
(3)
(4)
(5)

3. For
I. S

p
()
(2)
(3)
(4)

(5)
(6)

(7)

(8)

What is the name of the development model described in detail in the text?
How many phases are there in the software development?

How many procedures are there in the design phase?

How many reasons are there for the maintenance of a product?

Are there any other software development models being mentionell in the text?

intensive reading:
tudy the following sentences and guess the meanings of the italic words or
hrases. The words that may give you hints are underlined.
There are many variations of the model. (Para. 2)
The product as a whole is broken down inte parts called modules.
(Para. 4)
Implementation means programming, which codes the various designed
modules into the machine readable forms. (Para. 5)
Integration is the process of assembling the parts to complete the product.
(Para. 6)
The product is tested to eliminate the errors. (Para. 7)
There may still be remaining faults which may continue to appear and
therefore need to be corrected. (Para. 8)
The other reason is that the environment in which the product operates
may change. (Para. 8)
So the product must be modified to respond to these changes. (Para. 8)

II. Choose the best answer from the four ones marked with A, B, C and D and

(1)

(2)

specify your reasons.
The author implies that the waterfall model of software development
A. has exactly six phases
B. has more than six phases
C. has less than six phases
D. usually has six phases, but it may have more or less

The work of writing programs is done in the phase.

m 4
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A. requirements analysis B. design
C. implementation D. integration
(3) “The machine readable forms™ (Para. 5) refer to
A. architectural design B. detailed design
C. programs D. designed modules
(4) If we compare software development to making cars, the work of integration
should be done in

A. REHHLH 3 %8 B. sh7c il ¥ (6]

C. ¥%Be%ml D. %% .
(5) According to the text, the test phase get rid of all errors in the software.
A. can B. can not

II1. Finish the following charts in Chinese with the information derived from the

text:

(1) B R BR AR

(2) BAEBIM R KL

i L.
I i Bkt
% ’ 12)
§!3'
5 4
it s
& | )
6. -|2) j{-gﬁl{” iR 4EY (adaptive maintenance)

!-(2) THEEAY (perfective maintenance )



Exercises of Vocabulary and Structure
1. Translate the following words or expressions into English or Chinese.

(1) a series of developmental phases
— B AEE
- YiEZ
(2) detailed design
TR
i _
(3) be broken down into parts
SEETH
AT 1 1R
(4) remaining faults
18t B (6] B
BRHN

. Look up in your dictionary the relative words of the following words as required

in the bracket, and then fill in the blanks with the given words. Change the

form where necessary. Then translate the sentences into Chinese.

development (v.) process (v.)

variation (v.) requirement (v.)

implementation (v.) integration  (v.)
maintenance (w.) architectural (a person) .
detailed (n) modify (n)

(1) This building was designed by a famous

(2) The process of object-oriented software development is similar to that of
traditional software development, but the methods

(3) Wemust ~ the natural resources and make them for our use.

(4) The task of =~ a software usually begins when the software has
been made out and put into use.

(5) A software maintainer should have ~ skills because he has to deal
with various problems.

(6) Afew  to this software would greatly improve its functions.

(7) If a software doesn’t work properly, it ~ modification.

(8) CPU means the central ~~ unit of a computer.

(9) Before writing the requirements analysis report, the software developer

--m 6




(10) On October 15, 2003, China

l Chapler 1 About Software Development l
usually discusses with the customer about his requirements in

~its dream of piloted spaceflight.

3. Fill in the blanks with proper prepositions or adverbs. Then translate the
sentences into Chinese.
(1) They are in the need _a computer to store the dala.
(2) This data base consists twelve tables.
(3) The cup dropped from the table and broke ~ pieces.
(4) When the software product a whole is delivered to the user, it

(5)
(6)
(7)
(8)

contains not only the files in some kind of storing medium, but also the

user’s manual printed in paper.

All these coded programs are tested _ tumn,
A software product contains ~ least one executable program file.
If the computer does not respond any controls, it is out of work.

Apart ~__ the corrective maintenance, there are other kinds of

maintenance such as adaptive maintenance or perfective maintenance.

4. Fill in the blanks with which, in which, for which, to which, who or by

whom , and then translate the sentences into Chinese.

(1)

(2)

(3)

(4)

(5)

(6)

(1)

The procedure ~ the modular structure of the software is built is
termed architectural design.

The person  the task of maintenance is carried out is called the
maintainer.

The hardware of the computer and the operating system as well as other
supporting software make up the environment ~ a software product
works.

The task ~ is performed 1o eliminate the remaining errors in the
software product is called corrective maintenance.

The person codes the designed modules into programs is called
a programmer.

Software quality is an important factor we must pay much
attention.

One of the reasons a software product needs maintaining is that

there may be some remaining faults in the product.

(8) The traditional software development process model, ~ consists of

7 N
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six phases, is called waterfall model.

(9) One hundred degrees is the extent of temperature water begins
boiling.
(10) They are using a software product they have paid a large sum
of money.

5. Translate the English sentences into Chinese, paying attention to the italic
words; then translate the Chinese sentences into English, using the given words
in the way as the English sentences. *

(1) This kinds of design is termed detailed design.

(2) The various designed modules are coded into the machine readable forms.

(3) 87 =% A BERE Ak . (name)
(4) XAEAFRH % (progress ) 3% i P BYE R HEGF 1A, (time)
(5) XIHFFEME—B/hpE 8,  (house)

(6) TRV HEE F5IF RN ZEK PN (gap) 9. (bridge)

Lesson 2 Software Quality

Text

Quality assurance is an essential activity for any business that produces
products to be used by others. There is no doubt that high-quality software is an
important goal of the software development. But how do we define quality? What
is a good software product?.

The quality of something often refers to measurable characteristics—things
we are able to compare to know standards such as length, color, and so on.
However, software, largely an intellectual entity, is more challenging to

characterize than physical objects,
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But nevertheless, measures of a program’s characteristics do exist. These
characteristics include cyclomatic complexily, cohesion, number of function points,
lines of code, and many other factors. The factors that affect software quality can
be classified into two groups: factors that can be directly measured and factors
that can be measured only indirectly. In either case measurement must occur. We
must compare the software ( documents, programs, data) with some datum and
arrive at an indication of quality. The most frequently discussed factors are
correctness, reliability, maintainability, and usability.

Correctness. This factor refers to the extent to which a Software product
satisfies its requirements. For example, we can measure the correctness of a
software product by the percentage of the client’s mission objectives that the
software product can fulfill. Correctness is the essential quality factor of a sofltware
product. After all, what is the use of a progran if what il does is not what we want
it to do?

Reliability. Software reliability means the extent to which a software product
can be expected to implement its function with required preciseness. It is often
measured by the number of mistakes, or errors, or faults that occur when the
product is in operation. Software reliability is an important factor of its overall
quality. If a software product repeatedly and frequently fails to work, it matters
little whether other software quality factors are acceptable.

Maintainability. This refers to the effort required to locate and fix an error
in the software product and the effort required to transfer the product from one
hardware or software environment to another. There is no way to measure
maintainability directly. In practice, it is usually measured by the time or cost it
takes to maintain a software producL.

Usability. “ User friendliness” has become an important standard of a
successful software product. Usability indicates the extent of how easily the
software product is learnt and operated and how easy it is to prepare the input and
understand the output in the operation of the product. Several characteristics have
been defined to measure usability, of which the user’s subjective attitude towards
the product is the most important one that decides whether the product is “user
friendly”.

There are many other factors which indicate the quality of a software product,
such as efficiency, integrity, flexibility, testability, reusability, interoperability,

and so on.
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New Words and Expressions

quality /kwoliti/
assurance /o'[uarans/
essential fi'senfal/
produce /pra'dju:s/

no doubt

goal /goul/

measurable /'mezarabl/
characteristic /kerikta'ristik/
intellectual /inti'lektjual/
entity /'entiti/

challenging /'tfzlindzin/
nevertheless /nevada'les/
measure /'me3za/

exist /ig'zist/

cyclomatic /saiklo'maetik/
complexity /kom'pleksiti/
cohesion /kau'hi:zan/
affect /o'fekt/

directly /di'rektli/
indirectly /indi'rektli/
measurement /'mezamant/
occur /o'ka:/

frequently /frikwantli/
reliability /rilaia’biliti/
maintainability //menteina'biliti/
usability /ju:za'bilati/
extent /iks'tent/

satisfy /'satisfai/

mission /'mifan/
objective /ab'dzektiv/
fulfill /ful'fil/

preciseness /pri'saisnis/
acceptable /ak'septobl/
effort /'efat/

n. i, &

n. #{5; RiE

adj. AW ; LHEEK; BERM
vt. 7=, Wi IR
KB

n. HE: B

gd} REUE- i)

n. Fitk, F1E

adj. Bhi); AEHH; BREHY
n. Lk

adj. Pkig YR

adv. %R ; At

no Jrg; g B
vi. fETE; £ FF

adj. TE by

n. Bk, HxHE

n Zg; g%

vi. By

adv. FHEH; LR
ady. [&]

n. W, E&

vi. B4 HE

adv. K, FE#

n. EEHE

n. o] 4EdPE

n. "] it

n BE; IE; BE
vt R B FHE
n. {fify; £%

n. Bix; BH

vt. BT B
n. ¥

adj. WS H

n %5

10
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transfer /trens'fa:/ vt ¥ 15
subjective /sab'dzektiv/ adj. ¥0H
attitude /&titju:d/ n &F; B BRL
flexibility /.fleksa'biliti/ no e BN Hlahtk
testability /testa'bilati/ n. o] &t
reusability /riju:zo'biliti/ n. o] A
interoperability /'inta.opara'bilati/ n. G, ohE

Pre-Reading Exercises

1. Study the following constructions of words, and do the exercises.
A. —able (w]------ 1) e.g. read—readable (A[{Efy) , access—accessible
(mTif a1y )
Exercise: Convert the following words by adding “able” to them, and then

translate them into Chinese.

maintain — - accept —
test — - rely (&) —
operate — ~ measure (F&g)
use — flex 4

B. —ability (&j------ ) e.g. adapt — adaptability (@liEmi#)
operate — operability (n[#4E#)
Exercise: Convert the following words by adding “ -ability” to them. Then

translate them into Chinese.

maintain — - accept —
operate — ~rely —
test — measure —

flex

Ry

C. -ness (adj.—n.) e.g. glad — gladness, useless — uselessness
Exercise: Turn the following adjectives into nouns.
ill — friendly —

correct @ — _ precise (Mi#ey) —
2. Study the following words and try to link the meanings of each group of words.

(1) sure, assure, assurance, ensure (2) product, produce

(3) character, characteristics, characterize (4) bicycle, cycle, cyclomatic

nmom

]
[
[
|
L
b
|
|
|
I
|
I
1
1
1
1
1
1
1
i
1
b
b
t
[
|
|
1
|
1

T
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(5) class, classify, classification (6) fact, factor
(7) data, datum (8) per, cent, century, percentage
(9) full, fill, fulfill (10) object, objective, subjective
(11) transform, transport, transfer (12) use, reuse

(13) integrate, integrity (14) operate, interoperate, international

3. Study the following sentences and guess the meanings of the italic words. The
underlined words may give you some hints. .

(1) When we buy something, we consider not only the price of the goods, but
also the quality of the goods.

(2) Everything was done to assure the safety of the landing plane.

(3) Idon’t like those jobs which can be easily done; I like challenging work.

(4) Physical objects are things we can see and touch.

(5) If you go to the station by bus, you have to change buses several times; the
direct way to the station is to take a taxi.

(6) A program isn’t good enough if any errors occur when it is running.

(7) The temperature of the burning house rose to such an extent that nobody
could get close to it.

(8) In the morning of October 16, 2003, Yang Liwei successfully completed
his mission of piloted spaceflight and returned back to the earth.

(9) He is clever enough to work out the problem without much efforz.

Exercises to Guide Reading

1. For first reading: Skim the first two paragraphs of the text and pick the
sentence (s) which can best express the general meaning of the text, and then
choose another proper title for the text from the following.
A. The Importance of Software Quality
B. How to Measure Software Quality
C. How to Develop High—Quality Software Product

2. For second reading: Read the second paragraph more carefully and then guess
what may be talked about in the following paragraphs. The first word of the next
paragraph may give you some hints, and some possible answers are suggested
below.

A. Talking about the characteristics of physical objects.

,__. }2
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B. Talking about the impossibility of measuring sofiware quality.
C. Talking about the characteristics of software quality.
D. Talking about the importance of software quality.

. For third reading: Scan the whole text and note down the characteristics of
software quality which are talked about in detail in the text.

(1) N O B - 4)

- . . - -
. For intensive reading:

L. Study the following sentences and guess the meanings of the italic words or
phrases. The words that may give you hints are underlined.

(1) However, software is more challenging to characterize than physical objects.
(Para. 2)

(2) But nevertheless, measures of a program’s characteristic do exist.
{ Para. 3)

(3) The factors that gffect software quality can be classified into two broad groups.
(Para. 3)

(4) The most frequently discussed factors are correctness, ... (Para, 3)

(5) This factor refers to the extent to which software product satisfies its
requirements. (Para. 4)

(6) The user’s subjective attitude towards ihe product is the most important
one ... (Para.7)

1I. Complete the following notes with the information of the text.
Factors of Software Quality
(1) Correctness
Indication: extent software satisfies requirement
Measurement: percentage of mission objectives software fulfills
(2) Reliability
Indication:
Measurement:_
(3) Maintainability
Indication:
Measurement:

(4) Usability

13 . . . |
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Indication:

Measurement:

I1I. Choose the best answer from the four ones marked with A, B, C and D and

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

specify your reasons.

The author thinks that it is ~ to define software quality.

A. easy B. important C. difficult D. interesting
According to the text, quality of something should be able lu.hc measured
by .

A. length B. color C. degree D. standard
The author thinks to characterize physical objects is intellectual
entilies.

A. easier than B. more difficult than C. as easy as D, as difficult as

The sentence “In either case measurement must occur.” in paragraph

three means * "

A. If there is measurement, the factors of software quality can be directly
measured; otherwise they can only be measured indirectly

B. There must be measurement whether the factors of software quality can
be measured directly or indirectly

C. In the case that the factors of software quality can be directly measured,
there must be measurement; otherwise there needn’t be any measurement

D. In the case that measurement occurs, the factors of software quality can
directly measured; otherwise they can only be measured indirectly

Of the four factors of software quality, the author thinks the decisive factor

is

A. correctness B. reliability C. maintainability D, usability

The phrase “it matters little” in paragraph five means

A. there is litlle matter B. it is worth little consideration

C. the matter is little D. no matter how little it is

The text says that the amount of money spent on the maintenance

A. is a factor of software quality

B. has nothing to do with software quality

C. is a direct measure of software quality

D. is essential to improve software quality

The author implies that software’s usability can be measured

N




