Learning ODbijecTives

Identify and overcome The difficulries encountered by students when learning How 1o proGram
List and explain the sofrware development roles played by students

List and explain the phases of the Tight spiral sofrware development methodology

Employ the concepr of the Flow 10 1ap CReaTive ENERGy

List and explain The primary Areas of the Project Approach Strategy

State the purpose of A header file

Srate the purpose of an implementarion file

Explain the imporiance of separating interface lRom implementation

Employ mulrifile proGgramming Techniues 1o Tame project complexity

Explain the use of #ifndef, #define, and #endif preprocessor directives

Apply preprocessor direcrives 10 implement mulrifile proGramming projects

State the importance of adopTing CONsiSTENT vARIAblE AND CONSTANT NAMING CONVENTIONS

List and describe the two 1ypes of C++ comments

List and describe the steps of the proGram creation process 10 include creating source code files, preprocessing, compiling, and
linking

List the inpur and output 10 each staGe of THe proGRAM CREATION pROCESS

List and describe the primary funcrions of an Integrated Development Environment (IDE)
Describe The concepr of A project

List and describe The steps reuired 10 create projects using Macintosh, Windows, and Unix development enviRoNmENTs
Demonstrate your ability To create projecrs in the IDE of your choice

State the purpose of the UNIX make uriliry

Srate the purpose of A UNIX makefile

Demonstrate your Ability 1o create and use UNIX makefiles

Urilize Merrowerks CodeWarRrior 10 create projects oN Macintosh™ and PC plarforms
Urilize Tenon Intersystems” CodeBuilder™ 10 create projects on the Macintosh™ plarform
List and describe the similarities berween different UNIX development envirRonments

Apply the project approach strateqy 10 Help you systemarically implement A program Thar sarisfies The reuirements of A Given project
specification

herarively apply The development cycle 1o help you implement your proGraMmiNG pROJECTS
List and describe he phases of the Project Approach Strategy

List and describe the steps of the sofrware development cycle

List and describe the different development roles performed during the development cycle
Translate A project specification into A sofrware design Thar can be implemented in C++
Implement A sofrware design in C++ using A funcrional decomposition approach

List and describe the steps involved with funcrional decomposition

Describe how the development cycle can be employed in A Tight spiral fashion

Srate the imporiance of compiling And Testing early during The development process

Define the concepr of A computer

Explain why the compurer is A Remarkable device

Explain how A compurer differs from othier machines

Explain how A computer stores and ReTriEves proGrams foRr execurtion

Srate the difference berween A computer and A cOMpUTER sysTeEm

Srate tHe purpose of A microprocessor And The Role it plays iN A computeR system

Define the concepr of A program fRom The human perspective and THe COMpUTER peRspECTiVE
Describe How prOGRAMS ARE REPRESENTED iN A COMPUTER'S MEMORY
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List and describe The nine stages of the C++ proGram TRansforRmMATION pROCESS

List and describe the four steps of the processing cycle

State the purpose and objective of A computer’s MEMORY sysTem

Define the concepr of an algorithm

List the characreristics of A good algorithm

Describe whar constitutes A minimum well-formed C++ program

List the keywords reserved for use by the C++ language

State tHe purpose of variables, CONSTANTS, EXpREsSIONS, AN STATEMENTS

Demonstrate your ability 1o declare, defing, and use variables

Demonstrate your ability 1o declare, defing, and use constants

List and describe the purpose of the C++ fundamental dara Types

Derermine dara Type sizes with the sizeof operator

Urilize variables and constants in simple C++ proGrams

List the native C++ operators and state THeiR precedence

Write C++ programs using sivple and compound statements

Describe variable scoping And state how the block structure of C++ can affect variable visibility
Urilize simple inpur and outpur technigues using THe cin and cour obijects

Describe The reguired parrs of A minimal C++ proGram

Urilize an IDE’s disassembly 1ool 10 qain deeper understanding of C++ prRoGRAM STRUCTURE
List and describe The parts of a Typical C++ program 1o include source files, main() funcrion, library files, and preprocessor di-
RECTIVES

Control the flow of program execution with C++ control flow statements

State the purpose ANd use of The if starement

Explain the purpose of A null statement

Urilize blocks 1o create local variable scopes in control statements

State the purpose ANd use of Nested if starements

State the purpose ANd use of The for statement

State the purpose ANd use of nested for statements

Srate the purpose And use of The keywords break and continue

Srate the purpose ANd use of The while statement

Srate the purpose ANd use of The do sTaTEmenT

State e purpose ANd use of The switch sTaTEmENT

Explain the importance of using break 10 exir case statements properly

Explain the importance of A defaulr case

Demonstrate your ability write effecrive, selFcommenting expressions urilizing sound identifier Naming Technioues
State the purpose ANd use of pointers and References in C++

Srate The definition of an object

Explain how 10 derermine AN object’s address using The & operator

Explain how 10 declare pointers using The pointer declarator *

Explain how 10 dereference A poiNTER UsiNG THE * OpERATOR

Describe the concepr of dynamic memory allocarion

Explain how 10 dynawmically create objects using THe NEw OPERATOR

Explain how 10 destroy objects using The delete operator

Explain how 10 declare references using The reference declarator &

Explain why references must be defined ar the point of declaration

Describe the benefits of using References vs. poinTers

Urilize pointers and Rreferences 10 create powerful C++ proGrams

Describe the concepr of AN ARRAy

State the purpose ANd use of single- and mulri-dimensional Arrays

Describe how 10 declare And initialize single- and mulri-dimensional Arrays

Explain how the compiler uses the Array’s declared 1ype 10 calculate offser addresses iNto AN ARRAY
Explain how 10 Access ARRAy ElEMENTS USING ARRAY SUDSCRIpT NOTATION ANd POINTER NOTATION
List And describe the similarities berween AN ARRAy NAME AN A POINTER

Explain how 10 use pointers 1o dynamically allocate memory for an Array with the New|] operator
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Explain how 10 Release dynamically allocated array memory with the delere]] operator
Explain how 10 idiomarically process AN ARRay using A for loop

Explain how 10 process multi-dimensional arrays using Nested for loops

Explain How striNgs Are implemented in C++

Urilize single- and mulri-dimensional arrays in your C++ PROGRAMMING PROJECTS

State the purpose And use of funcrions in C++

Explain how 10 declare and define funcrions

State e purpose ANd use of fUNCTION RETURN TypEs

Srate tHe purpose ANd use of fuNCTION pARAMETERS

Describe the concepr of funcrion calling

Explain the use of local funcrion variables And Their scoping rules

Describe how 10 pass ARGuMENTS 10 A funcrion by value and by Rreference

Describe how 10 maximize funcrion cohiesion and minimize coupling

Describe the concepr of funcTion siGNATURES

Describe how 10 overload funcrions

Explain the concepr of recursion

Explain the concepr and use of funcrion poinTers

Explain how 10 create funcrion libraries

Urilize funcrions in your C++ pROGRAMMING PROJECTS

Describe how funcrions are used 10 modularize C++ program funcrionality
DemonstraTe Your Ability 1o minimize funcrion coupling and maximize funcrion cohiesion in C++ pROGRAMMING PROJECTS
Create New daTa Types T0 iMprOVE problem abstraction

Use the typedef keyword 10 create Type synonyms for existing data Types berer suited 10 1he problem domain
Explain how 1ype synonyms can be used 1o improve proGram mainTainability and readability
Create ANd use eNumeraTed dATA TypES iN YOUR PROGRAMMING PROJECTS

Describe the defaulr enum state values and explain how they can be changed

Explain how 10 Resolve enum state nave conflicrs

CREeATE ANd USE STRUCTURES iIN YOUR PROGRAMMING PROJECTS

Explain how 10 use The dot OperaTOR TO AcCEss STRUCTURE AN class elements

Create ANd use simple classes iN YOUR pROGRAMMING PROJECTS

Srate the difference berween structures and classes

Describe when you would wanT 10 USE STRUCTURES vs. Classes iN A pROGRAMMING pROjJECT
List the key differences berween structures and classes

State tHe purpose ANd use of The This poinTER

List and define the following terms: class, base class, derived class, superclass, subclass, abstract base class, virtual funcrion, object,
messaGe passing, OOA&D, inheriTance, dara encapsulation, interface, & implementation
State the purpose And use of The class construct in C++

List and describe the parts of A class declaration

State the importance of The Terminating semicolon of A class declaration

Explain how 10 use Access specifiers 10 control HorizonTal member Access

Srate the funcrion and purpose of consrucTors

Srate the purpose ANd use of overloaded construcToRrs

Explain how 10 overload constructors

Explain how 10 use The inirializer list 10 iniTialize class anribures

Srate the purpose ANd use of destructors

Explain how 10 overload class member funcrions

Explain the importance of separating The class interface from its implementation

Explain how 10 call class member funcrions flrom within class member funcrions

Urilize complex class constructs in your CH++ pROGRAMMING PROJECTS

Urilize inimializer lists 10 inirialize class atmributes

List and define The following TERMS: cONSTRUCTOR, desTrRucTOR, defaulr consTRUCTOR, overloaded construcTOR, ANd overloaded func-
TIONS

Explain how 10 design complex classes using user-defined abstract data Types

Describe the concepr of AGgGregation
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Srate the relationship berween aggregarion and obijecr liferime

Explain the difference berween contains by value and conmains by reference

Describe the concepr of simple aGGregation

Describe the concepr of composiTE AGGREGATION,

Explain how 10 implement message passing berween objects

Explain how 10 urilize pointers And references in The design of complex classes

Explain how 10 express Aggregation in UML notation

Srate the purpose ANd use of A UML sequence diagram

DemonstraTe Your Ability 10 use simple and composite AGGREGATION TO iMplement C++ PROGRAMMING PROJECTS
State the purpose And use of inkeritance in C++ class design

Explain how 10 Apply The Three Access specifiers, public, protected, And private

Explain how 10 hide base class funcrions with derived class funcrions

Explain how 10 call A base class constructor from A derived class initializer list

Explain the use of the virtual key word as it relates 10 destructors And class member funcrions
Explain how 10 override virtual base class funcrions

Explain how 10 implement pure virtual funcrions

Explain how 10 declare And use abstract base classes

Explain hHow 10 subsritute derived class objects where base class objecrs are specified

Explain how 10 implement mulriple inheritance

Explain whar is meant by virtual base class

Explain how 10 safely use inHeriTancE iN your application design

Explain how 10 extend the UML class diagram 10 illustrate class inheritance hierarchies
DemonstraTe YOour Ability 10 express inheritance with A UML class diagram

Demonstrate your Ability 1o urilize inHeritance in The design of complex C++ proGramming prOjECTs
Define the 1erm Ad Hoc Polymorphism

Explain how 10 achieve ad hoc polymorphic behavior through operator overloading

Identify which C++ operators can be overloaded

Demonstrate your ability 1o overload The following arithmeric operators: +, -, *, /

Demonstrate your ability 10 overload The following relational operators: <, >, <=, >=
Demonstrate you ability 10 overload the following euality operators: ==, |=

Demonstrate your ability 10 overload The following unary operators: prefix ++, postfix ++, prefix -, posifix -
DemonsTrate your ability To overload the subscript operator: ]

DemonsTraTe your ability 10 overload iostReam opeRraTORs

Explain when and how 1o use [Riend funcrions 1o implement operator overloading

Explain when overloaded operator funcrions should be class members

Explain why And when operator overloading is Right for your design

Explain how 10 achieve static polymorphic behavior through the use of Templates

Explain how 10 WRiTe Generic code using Templares

Describe the concepr of A Template class

Explain how 10 declare and implement funcrion Templares

Explain how 10 declare and implement class Templares

Explain how 10 declare And implement class member funcrion Templares

Demonstrate your ability 1o declare and implement single paramerer Templare classes

Demonstrate your ability 1o declare and implement mulriple paramerer Templare classes

Explain how 10 use components of the C++ Standard Template Library in your C++ pROGRAMMING PROJECTS
Srate the purpose ANd use of STL iterators, Algorithms, and conTainers

Demonstrate your Ability 1o urilize class and funcrion Templates 1o create Generic code in support of your C++ PROGRAMMING
PROJjECTS

Srate the definition of dynamic polymorphism

Explain how 10 Achieve dynamic polymorphic behavior through the use of base class pointers and derived class objects
State the importance of abstract base classes in objecroriented design

Describe the role virtual funcrions play in implementing dynamic polymorphic behavior

State tHe purpose ANd use of virtual destructors

Describe the concepr of pure virtual funcrions
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State the purpose ANd use of abstract base classes

State the imporTANCE of A consistent derived class interface and The role it plays in Achieving robust polymorphic behavior
Explain why polymorphic behavior is A critical component of good objecr-oriented design

Demonstrate your Ability 1o urilize dynamic polymorphism in your C++ proGrAMMING pROJECTS

List and define The following terms: base class, abstract base class, virmual funcrion, pure virtual funcrion, virtual destructor, inHer-
itance hierarchy, base class pointer, derived class object, and dynamic polymorphic behavior

State the imporianT role well-behaved objects play in Good objecr-oriented design

List and describe the funcrions reguired 10 Ger user defined objects 1o behave like native Types

List And describe the four minimum funcrions reguired 1o implement The orthodox canonical class form
Demonstrate your Ability 1o urilize the orthodox canonical class form iN your C++ prROGRAMMING PROJECTS
Demonstrate your ability 1o extend the orthodox canonical class form 10 suir he Needs of A parricular class
Explain why compiler-supplied constructors and destructors may Not provide Appropriate object behavior for complex class Types
List and define The following terms: orthodox canonical class form, defaulr consTRUCTOR, dESTRUCTOR, COpY ASSIGNMENT OPERATOR,
COPY CONSTRUCTOR

Explain How 10 create and inteGrate assembly language object modules

Explain how 10 integrate legacy C code

State the purpose and use of The extern keyword

Explain why the extern keyword is Necessary 1o link 10 legacy C code modules

Describe the concepr of Nname mangling

Explain how 10 call C and C++ rourtines from Java applications

List the steps Required 10 create, compile, and link 1o an Assembly language module

List the steps rRequired 10 create A Java INI project and call A C++ native method from A Java program

State the purpose ANd use of The javah command line ool

Demonstrate your Ability 1o urilize assembly language routines iN your CH++ pROGRAMMING PROJECTS

Demonstrate your Ability 1o call native C++ funcrions from Java proGrams

DemonsTrate Your Ability 10 use inline Assembly in A mAciNTOSH ENVIRONWMENT

DemonsTrATE YOUR Ability 10 use inline Assembly in A PC enviRONMENT

List the preferred characreristics of an objecr-oriented application architecture

State the definition of the Liskov Substitution Principle (LSP)

State The definition of Berrand Meyer’s Design by Contract (DbC)

Recognize the close relationship berween the Liskov Substitution Principle and Design by Contract

Specily preconditions and postconditions for class and instance funcrions

Specily class invariants

State 1he definition of the Open-Closed Principle (OCP)

State The definition of The Dependency Inversion Principle (DIP)

Apply The Liskov Substitution Principle in the design and implementation of A class inheritance hierarchy

Apply Design by Contracr in The design and implementation of A class inheritance hierarchy

Apply the Open-Closed Principle in the design and implementation of a class inheritance hierarchy

Apply the Dependency Inversion Principle in the design and implementation of a class inheritance hierarchy

Srate the purpose of A UML modeling Tool

List key UML modeling fearures supporred by Embarcadero Technologies” Describe'

Urilize use-case, seuence, and class diagrams 10 analyze and desigy A solution 10 A GivEN pROGRAMMING pRObIEm
Urilize Describe" 10 develop a solution 10 A Given programming problem up 1o The point of C++ code Generation
Selecr the appropriate UML diagram based on the corresponding problem analysis or design phase

Employ the UML constructs of aggregation and Generalization 1o create complex class relationships

Urilize Describe" 10 Reverse eNGineer existing C++ source code

Urilize Describe" 10 Generate A webbased project Reporr
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