
Software Design ConceptsSoftware Design Concepts

The Johns Hopkins University The Johns Hopkins University 
773.707 Section 81773.707 Section 81

Dr. Vignarajah Dr. Vignarajah -- Lecture ILecture I

This document is created using PDFmail (Copyright RTE Software)
http://www.pdfmail.com

http://www.pdfmail.com


7/8/2002 AVignarajah Software Design 
Concepts 773.707

2

IntroductionIntroduction

nn Course and Syllabus OverviewCourse and Syllabus Overview
nn Computer Terminology and ArchitectureComputer Terminology and Architecture
nn Programming and Programming Programming and Programming 

LanguagesLanguages
nn Problem Solving and Decision MakingProblem Solving and Decision Making
nn Software Development Life Cycle Software Development Life Cycle 

(SDLC)(SDLC)
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Overview of SyllabusOverview of Syllabus

nn Computer BasicsComputer Basics
nn Problem Solving ConceptsProblem Solving Concepts
nn Programming ConceptsProgramming Concepts
nn To develop modelsTo develop models
nn Programming Structure OverviewProgramming Structure Overview
nn Fundamentals of MethodologyFundamentals of Methodology
nn Object Oriented Programming Object Oriented Programming -- JavaJava
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Basic Computer Basic Computer 
Architecture/TerminologyArchitecture/Terminology

Memory

Input

Output

Arithmetic 
Logic Unit

Control

• Basic functional unit of a computer
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Programming Language Programming Language 
ModelsModels

nn Imperative or Procedural Model Imperative or Procedural Model -- C, C, 
FORTRANFORTRAN

nn LogicLogic--Oriented Model Oriented Model -- PrologProlog
nn Functional Model Functional Model –– LispLisp
nn ObjectObject--oriented Model oriented Model -- C++, JavaC++, Java
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Problem Solving and Decision Problem Solving and Decision 
MakingMaking

nn Identify the problemIdentify the problem
nn Design the modelDesign the model
nn Build the modelBuild the model
nn ValidateValidate
nn TestTest
nn MaintainMaintain
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Problem Solving and Decision Problem Solving and Decision 
Making cont’d.Making cont’d.

Data Information Intelligence Decision
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Advantages in using Computer Advantages in using Computer 
ProgramsPrograms

nn Increases efficiency and speedIncreases efficiency and speed
nn Reduces errorReduces error
nn Reduces repetitive workReduces repetitive work
nn Minimizes trainingMinimizes training
nn Lower costLower cost
nn StandardizationStandardization
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Software Development Life Software Development Life 
Cycle (SDLC)Cycle (SDLC)

Requirements
Analysis

Systems
Design

Program
Design

Unit & Integ-
ration Testing

System
Testing

Acceptance
Testing

Coding
Operation &
Maintenance
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Problem Solving ConceptsProblem Solving Concepts

nn Problem TypesProblem Types
nn Problem Solving in daily lifeProblem Solving in daily life
nn Obstacles to Problem SolvingObstacles to Problem Solving
nn Terminology used in computer problem Terminology used in computer problem 

solvingsolving
nn Computer program typesComputer program types
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Steps in Problem SolvingSteps in Problem Solving

nn Analyze the problemAnalyze the problem
nn Understand the problem Understand the problem -- identify identify 

inputs, inputs, -- desired outcomes desired outcomes -- outputs, outputs, 
processing to be done, constraints processing to be done, constraints 

nn Identify solutions with alternativesIdentify solutions with alternatives
nn Select appropriate solutionSelect appropriate solution
nn Evaluate the correctness of the solutionEvaluate the correctness of the solution
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Problem TypesProblem Types

nn Heuristic Heuristic -- solutions to some problems require solutions to some problems require 
reasoning based on knowledge, experience in reasoning based on knowledge, experience in 
addition to trial and error methods addition to trial and error methods --
Examples artificial intelligence related Examples artificial intelligence related 
problemsproblems

nn Algorithms Algorithms -- stepstep--wise refinement leading to wise refinement leading to 
the pseudothe pseudo--code for the program. Could be a code for the program. Could be a 
combination of both methods in most combination of both methods in most 
problems.problems.
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Problem Solving Contd.Problem Solving Contd.

nn Obstacles: Obstacles: 
nn (1) Incomplete analysis of the problem(1) Incomplete analysis of the problem
nn (2) Incomplete understanding(2) Incomplete understanding
nn (3) Incorrect logical sequence to the (3) Incorrect logical sequence to the 

solutionsolution
nn (4) Focus on too much detail before (4) Focus on too much detail before 

building the systembuilding the system
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TermsTerms

nn Solution Solution -- the algorithmthe algorithm
nn Results Results -- the outputthe output
nn Program Program -- the coded version of the the coded version of the 

algorithmalgorithm
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