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ThisisabookspecificallyforteachingJavathatwouldbesuitabletostudentsineither:
themiddletoupperendofhighschool,orevenafirst-yearuniversityorcollegecourse.
Itisalsoaboutteachingobject-orientedprogramming(OOP),withaleaningtowards
softwareengineeringbywayofintroducingseveralanalysisanddesignmethods,and
theunittestingofcode.Ittakesaconsiderablydifferentapproachtoteachingitthan
mosttextbooksonJavathatI’veencountered,ofwhichI’veprobablyevaluatedatleast
adozenofthemainplayersinthepastforvariousteachingassignments.(n.b.I’ve
builttwosubjectsfromzeroonJavaandOOP:onefor2ndyearuniversitystudents
of InformationSystems,andamuchearlier course in1998 for3rdyearComputer
Science&SoftwareEngineeringstudents.I’vealsodevelopedandtaughttwodays
shortcoursesonthesubject,bothtoAppleUniversityConsortiumconferencegoers
andtoall-comers).

Apart from the different approach to teaching Java and OOP the book is also
uniqueinbeingintertwinedwithaJavaIDE(IntegratedDevelopmentEnvironment)
calledBlueJ,designedforteachingOOP-sothisreviewmustalsoincludesomething
ofBlueJtoo.Indeed,BlueJprecedesthebook-whichhasnowbeenusedforover
15yearsacrossEditionstoteachstudentsaroundtheplanet.Mypreviousencounter
withBlueJwaswaybackin1998/9,whenIusedittotryandteachJavatomyown
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twoeldestchildren(thenbothpre-teen).Moreinterestingandsubstantial,isadvice
intheForewordtothebook,bynoneotherthanJamesGoslingthecreatorofJava.
He laments thathisowndaughterandhermiddle schoolclassmateshadstruggled
throughaJavacourseusingacommercialIDE.HefinisheshisForewordwith“Iwish
it(BlueJ+book)hadbeenaroundformydaughterlastyear(atherschool).Maybe
nextyear…”

ImaginemydelightwhenIfirstfiredupmyRaspberryPianddiscoveredBlueJas
oneofthepre-installedIDEsalongwiththefullversionofJava8onboard.BlueJhas
comealongwaysincemyfirstencounterwithit.Itisnowafull-blownIDE-these
sortsofresourcesontheRaspberryPiunderlinejustwhatextraordinaryvaluethePi
isasacomputerforteaching.(See:Figure1-amedium-sizedJavaprojectIimported
and continue to develop, without any hit-a-brick-wall incidents). Furthermore, the
bookhasanactivecommunityforumforteachersat:http://blueroom.buej.org

UnlikemanytextbooksontheJavalanguage,thechaptersinthisbookaresequenced
onsoftwareconcepts,ratherthanbyJavalanguageconcepts.Itispepperedwithmany
projects-24ofthem-whichhavebeenworkedintoaproject-basedapproachtothe
subject.Thebookdesignisbasedonwhattheauthorscallaproject-drivenapproach
tolearningtheJavalanguageandOOP.Theprojectseachstartoutrelativelysimple,
butalwaysarriveatapracticalsolutiontotheproblemsposedearlieron.Furthermore,
mostof theprojectscanbeextendedinanumberofdirections,should thestudent
wishtogowellbeyondthestructurethatthepre-existingcodeprovides.Someofthe
projectscouldbequiteusefultoastudentofcodingbeyondtheclassroom,suchasan
.mp3musicplayingapp.ManyoftheprojectsparalleltopicsI’vesetmyownstudents
uponinthepast,notjustinJavasubjects,butininformationmodellingsubjectstoo,

Figure 1. Visual diagram of classes in the associated BlueJ IDE on a Raspberry Pi
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including:ticket-machines,onlineauctions,tech-supportsystems,adrawingprogram,
cinema/moviebookingsystem,andsoon.

As the student (or teamsof students - as there is support for teamsviaBlueJ)
advancesthroughthechapters,theprojectsgainincomplexity,facilitatingthelearning
ofnew languageconcepts,butalso revisiting languageconstructsand theirearlier
usage.Thisapproachfurtherfamiliarisesthestudentwitheachconceptandreinforces
thelearning.Thisisacontextualapproachwithrespecttotheprojects,unpackingthe
variouslanguageconstructsasneededtosolveanewlyencounteredlogicalsituation
orcul-de-sac.

Letmeharkbacktothe‘object-first’approachinthisbook.MostauthorsofJava
languagefocusedtextbooksdoeither:objects-first(orearlyintheproceedings),or
objects-last(ormuchlaterintheproceedings).Thereisevenonesuchbookauthor
(CayHorstmann)whorefusestobeteitherway,andhastwobookssellinginparallel:
onewithobjects-first,theotherwithobjects-last!Thetraditionalobjects-lastapproach
typicallyconcentratesonthelanguageconstructs(theso-calledimperativelanguage
featuresofJava),beforegettingtotheOOPpartproper.TheOOPparadigmeffectively
rescued the imperative languages fromtheirearlier ineffectiveness indealingwith
the complexities of modern software projects. The OOP paradigm first came to
the mainstream, when most programmers were faced with GUIs (Graphical User
Interfaces),aroundthemid-1990s.Hence,theseobjects-lastbooksaretypicallyfairly
dullforthestudent,astheydealwithcharacter-basedinterfacesfromthepioneering
daysofcomputing,sometimesforhundredsofpagesbeforegettingtoaGUIinterface
andortosubstantialcoverageofprogrammedobjects.

Alternatively,theobjects-firstbooksoftentendtointroducethemainGUIclasses
withinJavaveryearlyon,asthepreeminentobjectswithinthecodelibrariesthatare
includedwiththelanguagecompiler.Thatapproachunfortunatelyinvolvescomplex
languagesfeaturessuchas:abstractclasses,class interfaces,eventadaptersandso
on,quiteearlyoninthebook.Thistendstoloosealargenumberofstudents,before
theyhavehadachancetogaugewhetherornot,theyhaveanaptitudeforcoding.

Thisbookdoesthingsmuchdifferently.ItstartswithObjectsandClassesfromthe
veryfirstpage,anditdoessowithouttheneedtogoanywhereneartheGUIclassesin
Java-althoughitdoescoverthoselaterinthebook.ItcandothisbecauseofBlueJ.In
BlueJthestudentdefinesaclassandcreates/instantiatesanobjectofthatclass,using
visualdiagrams(simplifiedUMLclassdiagrams),withouttheneedtowriteanycode
firstup.Thebookbeginswithsomeexistingexamplecode.Thestudent isguided
throughafewmouseclickstocreateaninstanceofaclassandtheninteractswiththe
methodsanddataofthatobject.Thestudentseeswhataprogrammedobjectis,how
itsmethodswork,andthenlooksatthecodethatdidit.Everysingleprogramcreated
oredited inBlueJ isobject-orientedwithagraphical representationof theclasses
involved,GUIornoGUI.Forexample,whenI importedmycodeinFigure1 into
BlueJ,(whichwascreatedinadifferentIDEonadesktopcomputer),theBlueJIDE
createdthenecessarydiagramsforalltheclassesandpackagesofclassesinvolved-of
courseIdraggedtheboxesaroundabittoincreasetheaesthetics.AlthoughBlueJis
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anIDEdesignedandhasevolvedasateachingtool(Seethehistoryofitinanearlier
IJPOPpaperbyMichaelKölling(2015),itisnotatoyIDE,butisafully-functioning
tool that can be used for developing significantly sized projects. E.g. some of my
projectsnowinBlueJhavewellover50,000linesofJava.Beyondthisbookreview,
I’veencounterednosignificant issuewhile importing thesemedium-sizedprojects
intoBlueJ,norwhileenhancingthecodewithinit.(Oneminorissue:thecodeline
numbersdownthelefthandside,onlyallowroomfor3digits,soforsinglefileswith
morethan999linesofcode,Ican’tseethefourthdigit.)

Backtoitasateachingbook:theexercisesareinterspersedacrossagivenchapter,
rather than just those at the end. This places a given exercise in the best possible
contextofthematerialcoveredtodate.Bythetimethestudenthasadvancedtotheend
ofChapter5,mostoftheJavalanguagefeatureshavebeencoveredmorethanonce.

Asmentionedearlier,asoftwareengineeringthemealsorunsthroughthebook,
butparticularlyfromChapter6onward.Infact,astheauthorssuggest,thesecondhalf
ofthebookcanbeusedforasecond,moreadvancedJava-orientedcourse.Chapter
6isaboutdesigningclasses,whichincludesconceptsofcouplingandcohesion-two
metricsused tomeasure thequalityofOOPcode. Italsocovers therefactoringof
code,otherwiseknownasrepurposingorimprovingexistingcode.

Chapter 7 is about testing and debugging your programs, something that grows in
importanceas thesizeofacodebasegrows.Chapters8and9areabout improvingthe
designofprogramsthroughtheOOPparadigmsothertwokeyconceptsofinheritanceand
polymorphism,andJava-specificrelatedissues.Chapter10isaboutabstractclassesand
interfaces(theclasskind,nottheUIkind).Chapter11isaboutgraphicaluserinterfaces(the
UIkind,nottheclasskind)-usingtheSwingclasslibrary-includingLayoutManagersfor
dealingwiththewidelyvariantscreensizesonmoderndevices,fromphoneandtabletsized
screenstothoselargewall-mountedflatones.Chapter12isabouterrorhandling,including
defensiveprogrammingtechniquesandexceptionhandling,andsomerelatedtopics.

Chapters 13 is an introduction to Analysis and Design of a software system,
drawinguponanexampleofwhatonemightdo,ifyoustartwithjustnaturallanguage
descriptionsofsomefuturedesiredsystem.Ratherthanstartingwithanexistingset
ofclasses tobeexamined,understoodandenhanced, thischapter isabout starting
withasignificantproblemandnocodewhatsoever,toanon-trivialproblemthatis
notyetfullydescribed.ItintroducessystemanalysisusingtheNoun-VerbMethodto
identifycandidateclassnames,andsomeoftheirmethodcallsneededtoo.Itthencalls
upontheCRCCardsMethodtoidentifythefunctionalityneededbysuchclassesand
therelationshipsbetweenthoseclasses,anditusesScenariostofurtherextractthe
neededfunctionalityoftheoverallsoftwaresystembeingenvisaged,ortheiterated
vision(surelythatsanoxymoron?).

Thischapterisusefultostudentsinanumberofways:

• Itintroducessomeofthemethodsusedinsoftwareengineeringtonut-outastarting
set of classes and then how to improve upon their design and appropriateness
regardingthefunctionalityneeded;
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• Itgivesthemaglimpsetootheraspectsofinformation systemsbeyondjustcoding
(e.g.someofmybestpost-graduatedApplication Analysts/Architects,camemy
way as students holding Arts degrees - it would be nice for their current-day
highschoolstudentequivalentstobeawareofthebreadthofcareersinICT,and
chapterslikethisonehelpcreatethatawareness);

• Itwouldalsohelp them if theyhaveaneed todevelopa so-calledgreenfields
application(thinknovel‘Startup’product).

Whatitdoesn’tdoissubstituteforarealclient(beyondoneself/ortheinclusive
team) with existing under-serviced needs, who is most often the source of the
requirements,protocolsandproceduresthatasoftwaresystemusuallyaddresses.One
canusethese(whatareoftencalled)bottom-updesignmethodssuchasNoun-Verb
analysis,andCRCCardsforgreenfieldorself-definedprojects,butfurthertechniques,
includingtop-downmethods,arealsoimportantcomplementarytoolstohave,when
dealing with third-party clients. Nonetheless the introduction of other software
engineeringtopics,suchasiterativeprototyping(whichcanleadintoadiscussionof
Agiledevelopment),theinadequacyofthemucholderwaterfallmethod,anddesign
patterns -makes thischapterauseful launch intoanothersubjectorbook,beyond
thetopicofJavaandOOP.

Chapter14isthelast.ItpresentsaCaseStudywhichislargerthantheotherprojects
in thisbook. It doesn’t introduceanynewconcepts,beyond justbeingona larger
scale-likeoneusuallyencounteredinmostcommercialororganisationalsystems.
When I’ve taught such a subject at university level, to either Information System
students,orSoftwareEngineeringandComputingstudents,atleast25percentofthe
assessmentisdrawnfromasubstantiveprojectbuildingareal-worldapplication,via
eitherservicingarealclientandtheiractualneeds;orelse,meactinglikeapseudo-
clientonlineinamootprojectmanner.Thischapterinsomesmallway,substitutes
forsuchaclient.Ofcourse,thisbookcancaterforsubjectsthataretaughtwithor
withoutalargeprojectassignmenttask.

TheapproachinthisbookisnothowI’vetaughtJavainthepast,butcertainlya
wayI’dliketotryinthefuture.Withsomanyusersofthebookandthecompanion
websiteandthecommunityofusersaroundit,theapproachclearlyhasalotgoing
forit,toboththestudentandtheteacherofJavaandObject-OrientedProgramming.
WithrespecttotheRaspberryPi,Scratchiscurrentlyapopularlanguagechoicefor
firstcomerstocoding,particularlyintheprimaryschoolsystemandlowerhighschool.
However,onceyouhaveacohortofstudentsinthehighschoolsystemwhodefinitely
haveadeeperinterestincoding,perhapsevenalreadyintentonpursuingacareer(or
makingastartupproduct!)inprogramming,orsoftwareengineering,orjust inthe
Sciences-thenJavaandOOPrepresentanexcellentlanguagechoice.ThetwobigOOP
languagesinthecommercialworldatthemomentareJavaandC#-bothstrongly-
typedlanguages.Havingstrongly-typedvariablesinalanguage,isafeaturefavoured
byprofessionalsoftwaredevelopers,andevenmoresobytheirmanagersandthose
peoplewhohavetoaccountforthetimeandmoneyspentonaproject(note:Python,
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popularasitis,isnotastrongly-typedlanguage).C#isaMicrosoftcreationthatwas
inspiredbyJava,andsoitisrelativelyeasyforaprogrammertomovebetweenthe
twolanguages.TheBlueJIDEisanexcellentteachingvehiclefortheJavalanguage
andOOP.TeachingitontheRaspberryPi,usingBlueJandthisbook,isprobablythe
currentbestpathtoteachingmiddletoupperhighschoolstudentswhoaredestined
foracareersomewhereinthesoftwareworld.

Postscript: There is a more recent 6th Edition of this book. It covers a few
extra features of the Java language. Specifically, some coverage of the Functional
ProgrammingfeaturesaddedtoJavainversion8.Thiseditionofthebookincludes
anotherChapteroncollectionswhere functionalprogrammingconstructs cangain
advantagewithmulti-coreprocessors.Thecontentinafewotherchaptersisshuffled
aboutabit,andsomeothercodeismodifiedwithfunctionalprogrammingconstructs.
MyviewonteachingFunctionalProgramming:ifyouwanttoteachstudentsnewto
programming,functionalprogramming,useaFunctionalProgramminglanguage.
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