PREFACE

The title of this ok, Classical and Object-Oriented Software Engineering with UML and C-s-,
somewhat surprising. After all, there is virtually unamim us agreement that the dject- riented par
is superd r b the classical (structured) paradigm. i w uld seemobvi us that ao up-t -date s
engineering textto k ah uld describe nlythe bject- riented paradigm, and treat the classical pa
at best as a hist ricabb m te.

That is ro t the case. Despite the widespread enthusiasm f ¢ the dject- riented paradigm
rapidly accumulating evidenae fits superi rity ver the classical paradigm, it is nevertheless es
to include materiab n the classical paradigm. There are thre@reas ns f r this. First, itds imp ss
appreciate why bjeat- rientedteoho | gyissuperort classicalteohn | gyavith utfully understa
the classical appr ach and h w it differ®fr m the bject- riented appr ach.

The seo nd reas n whyob th the classical and bject- riented paradigms are included is th
nology transfer is a €l w pv cess. The vast maj rily d s ftware rganiaati ns have n t yet ad pt
object-oriented paradigm. It is themef re likely that maay fthe students wh use tluis b Kk will be
ployed by organizath ns that still use classical s ftware engineering techniques. Fuostherm re,
anorganizat n is o w using the bject- riented appr ach f r devel ping new s ftware, existing
ware still has@ be maintained, and this legagy s ftwareion t bject- riented. Thus, excluding cl
material wo uld ro t be faird the students wh use this text.

A third rea® n 6 r including b th paradigms is that a studenbwh is empl yed at an rgamiz
that is @ nsidering the transiti mto bject- riented techm | gy will be alde t advise that rganiz
regarding b th the strengths and the weaknesses fthe new paradigm. Thus, as in the prevd us
the classical and bjeat- riented appr aches are ¢ mpared, ¢ ntrasted, and analyzed.

The Fo urth Edito n differs fo m the Third Editi ninte ways. First, many nesvt pics areantr du
in this editb n. Seo nd, the material has been rearranged t csupp rob th ne-andtw -seroester s
engineering curricula; this is described in the next secti n.

With regard ® newd pics, Unified il deling Language (UML) permeates this @diti n; this is
flected in the titleo f the bo k. In additi na utilizing UML & ro bject riented analysis awnd bje
oriented design, UML has as been used wherever there are diagrams depicting bjects an
interrelatb nships. UML has bec me a de facb s ftware engineering standard and this is reflecte
Fourth Edition.

Another new b pic is design patterns. This material is part f a new chapter n reose, p rta
and inteo perability. Other reuse t pics in this chapter include s ftware architecture and fsame
Underlying all the reuse material is the imp rtareeo f bject reuse. The p rtabilityosecti ns in
materialo n Java. With regardt inter perability, there are secto n® nt pics like OLE, COM, Acti
and CORBA.

Thereisals anew chapter n planning and estimating, espedally foar the dject- riented par
The chapter theref re includes new matedal n feature p ints and COCOMO lII.

The syncho nize-and-stabilize life-cycleom del used by Mior s ft has been included in thig ed
The ass ciated team rganizati n meth disals described.
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As in the prew us editi n, particular attenti nis als pa@a bject- riented
life-cycle models,0 bject riented analysis, bject- riented design, management
implicationsof theo bjecte riented paradigm, anal t the testing and maintenance
of dbject-oriented ® ftware. Metricsd 0 bjects are als included. In additi n,
there are many briefer referencesot  bjects, a parageaph r even just a sentence
in length. The reas n is that the bjext- riented paradigmois n t jast ¢ ncerned
with how the varb us phases are perf rmed, but rather permeates the way we
think ato ut ® ftware engineering. Object techm | gy pervadestbis b k.

The o ftware po cess is still theoc ncept that underlies tbe b k as@ wh le.
In order b control the po cess, we havet be abtet measure what is happening
to the poject. Aco rdingly, the emphass n metrics is retained. With regard t
process impo vement, material n SPICE has been added t th@seoti ns n the
Capability Maturity Mo del (CMM) and I1SO 9000.

Another topic that still is stressed is CASE. | also ¢ ntinee t emphasize the
importanceo f maintenance and the need for c mplete and ¢ rrect d cumentati n
at all times.

The o ftware po cess is essentially language-independent and this is again
reflected in the & urth Edii n. The fewoc de examples are ##C 0. H wever,
care has been takea t make this material accessible t readers witb littte r n
knowledgeo f C++ by po viding explanati ne fa& nstructs that are specific t
C++.

With regard ¢ prerequisites, it is assumed that the reader is familiar with
one high-level po gramming language such as Pascal,¥+ C , Ada, BASIC,
COBOL, FORTRAN,0 r Java. In adddi n, the reader is expected t have taken a
course in data structures.

How THE FOURTH EDITION Is ORGANIZED

The Third Editb no f this lmo k was writtend r @ ne-semesterppr ject-based s ft-
ware engineeringec urse. Thed k acc rdingly ¢ nsisted &tw parts. Part 2
covered the life cycle, phase by phase; the aim wasd pr vide the students with
the kro wledge and skills needed f r the TernoPr ject. Pam 1 ¢ ntained tioe the -
retical material neede@t understand Part@. F r example, Partdl intr duced the
readero CASE, metrics, and testing because each chapter f Part2 ¢ ntained a
sectonon CASE ¢o Is 6 r that phase, a section n metrics f r that phase, and a
sectd no n testing during that phase. Part 1 was kept sh rtt enable the imstruct r
to start Part 2 relatively early in the semester. In this way, the class ¢ uld begin
deveb ping the Term Rr ject a®s n as p ssible. The need t keep Part 1 brief
meant that | hadot includet pics like reus®, p rtability, and team rgamizati nin
Part 2. Thus, while the students were w rkimg n their term pr jects, they learned
additional the retical material.

However, there is a new trend ims ftware engineering curricula. M re and
more @ mputer science departments are realizing that the verwhelming prep n-
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deranceo f their graduates find erapl yment as s ftware engineers. As a result,
many o lleges and universities have tr duced a tw -semester O r tw -quarter)
software engineering sequence. The fist ¢ urse is largety the retical (but there is
almost always a small pr ject fos mes rt). The sec rd ¢ urse is @maj r team-
based term @r ject, usually a capst ne pr ject. When the Tean Pr ject is carried
outinthe seo nd semester, theregs n needf rtheingiruct rt rusht startPart?2.

In order o caterd o th theo ne- and tw -semester ¢ urse sequences, | have
rearranged the material fthe previ usediti nandaddedt it. Past 1 n wincludes
two more chapters, but the material fdh sedw chaptersds n ta prerequdsite f r
Part 2. First, Chapter 7 is entitled “Reusabilitg, P rtability, and lmter perability.”
The themeo f this chapter is the need t devel p reusable p rtable s ftware that
can runo n a distributed heter geme us architecture such as client-server.

Seo nd, 8 me instruct rs veh ad pted the Third Editi n have t Id me that
they were une nd rtable with a separate planning and estimating phase between
the specificati n phase and the design phase. They agreed that accurate estimates
of cost and durath n are m t@ ssible until the specificati ns aoe ¢ mplete (al-
though ® metimes we are required t opr duce estimates earlier in the life cycle).
However, they felt that these planning and estimating activities did n t merit a
complete phase, particularly because they ¢ mpoise nty ab ut 1 peocent fthe
total software life cycle. Aco rdingly, | have dr pped the separate planning phase
and ino rp rated these activities at the end f the specificati ns phase. The var-
ious planning activities that are perf rmed are described in Chapter 8, entitled
“Planning and Estimating.” This materiabd , may be delayedin radert start
Part2. Inaddit nd thesetw chapters, certainsectons f therchapters (such as
Sectbn 2.12) may ats be deferred and taught in parallel with Part 2. All material
that can be @ stp ned in this way is marked wih

Thus, aninstruct rwh is teachingpa ne-semesteo( r ne-quarter) sequence
using the B urth Edit n ¢ vers m st f Chapters 1dhr ugh 6, and then starts
Part 2 (Chapters 9 thr ugh 15). Chapters 7 and 8 can then be taught in parallel
with Part 2. When teaching the tw -semester sequence, the chapters dothe b  k
are taught iro rder; the class isn w fully prepared f r the semester-l ng team-
based Term Pr ject.

In order o ensure that the keys ftware engineering technigues f Part 2 are
truly undersbo d, each is presented twice. First, whenever a techniqueds intr -
duced, itis illustrated by meams fthe elewat opr blem. The etevabr pr blem is
the @rrect sized r the readent be able t see the technique appliedd ac m-
plete po blem, and it has en ugh subtleties t highlight b th the strengths and
weaknesses fthe technique being taught. Then, at the end feach chapter there
is a new © ntinuing maj r Case Study. A detailedl s dutiont the Case Study is
presented. Theos luti ot each phase fthe Case Study is genesally t large
to appear in the chapter itself. Instead, nly key p ints f tlee soluti n are pre-
sented in the chapter, and the ¢ mplete material appears at thee end dothe b k
(Appendices C thr ugh I). The rapid@p t type and detaileg+C implementa-
tion are available via the W/ rld-Wide Web http://www.mhhe.com/engcs/
compsci/schach.
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THE PROBLEM SETS

Asinthe prew usedit n,therearef urtypes fpr blems. First, attheeend feach
chapter there are a number f exercises intended t highlight key p ints. These
exercises are selfec ntained; the technicabinf rmaton f oall fthe exercises can
be found in this lpo k.

Sewo nd, there is a maj r Term &r ject. It is designed t be s Ived by stu-
dents vo rking in teams fthree, the smallest number fteam members that can-
not confer over a standard teleph ne. The Terno Pr jext ¢ mprises 15 separate
components, each tieadt the relevant chapter. F r example, design is theot pic f
Chapter 12,@ inthatchapterthe c mp nent fthe Term Pr jeatisc ncerned with
designing the® ftwareof r the pr ject. By breaking a large pr jeab int smaller,
well-defined pieces, the instract r carom it r theopr gress f the class m re
closely. The structure fthe Term&r jectis such thatinswuct rs may freely apply
the 15 ©® mp nentsot any theror ject theyah se.

Because thisto k is writterof r use by graduate students as well as upper-
class undergraduates, the third type d pr blemis based n research papers in the
software engineering literature. In each chapter amimp rtant paper has keen ch -
sen; wherever @ ssible, a paper relatedt bject- riented s ftware engineering
has been selected. The student is asked t read the paper andt answer a ques-
tion relating b its @ ntents. Of @ urse, the instroct ris free t assign any ther
research paper; the 8F r Further Reading” secti n at theeend f each chapter in-
cludes a wide variety frelevant papers.

The fourth typeo f po blem relateot the Case Study. This tgpe o pr blem
was into duced in the Third Edii n in resp nse t instroict rsawvlo t Id me that
they believe their students learrom re by m difying an existimg pr duct than by
deveb pingapo ductfy mscratch. Many senias ftware engineers in the industry
agreed with that viewp int. Aac rdingly, each chapter in which the Case Study is
presented has at least three pr blems that require the stadentt m dify the Case
Study in ® me way. & r example, lm ne chapter the student is asked t redesign
the Case Study using a different design technique than the neased f r the Case
Study. In ao ther chapter, the student is asked what the effect w uld have been
of performing the stepo f th@ bjeat- riented analysis in a different rder. T
make it easyd ra dify thes urceoc de fthe Case Study, it is readily available
as described at the end fthe previ us secti n.

The Instructor’s Solution Manual,available fo m McGraw-Hill, ¢ ntains
detailed & lutb nsd all the exercises, as well as t the Term Pr ject. In addi-
tion, the Instructor’s Solution Manualm ntains transparency masteos f r all the
figures in this bo k. The transparency masters cawo als de d wnl aded fr m
www.mhhe.com/engcs/compsci/schach.
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