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Class InfoClass Info

http://courses.cs.vt.edu/~cs1704/Spring03http://courses.cs.vt.edu/~cs1704/Spring03
http://forum.cs.vt.eduhttp://forum.cs.vt.edu

Data StructuresData Structures

What is a Data Structure?What is a Data Structure?
When is it used?When is it used?
Examples:Examples:

ListList
StackStack
QueueQueue
TreeTree
As many more as you can think of…As many more as you can think of…

http://courses.cs.vt.edu/~cs1704/Spring03
http://courses.cs.vt.edu/~cs1704/Spring03
http://forum.cs.vt.edu
http://forum.cs.vt.edu
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Software EngineeringSoftware Engineering

What is it?What is it?
When do you do it?When do you do it?
How do you do it?How do you do it?
Why do you do it?Why do you do it?

Waterfall Life Cycle ExampleWaterfall Life Cycle Example

Requirements
Specification

Testing and
Debugging

Requirements
Gathering

ImplementationMaintenance
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Mechanics for SE RepresentationMechanics for SE Representation

Design DocumentDesign Document
ConcreteConcrete
SpecificSpecific
AnalyzableAnalyzable
Compared to final productCompared to final product
Traceable throughout life cycleTraceable throughout life cycle

Design DocumentsDesign Documents

ComponentsComponents
ProceduresProcedures
FunctionsFunctions

Suggestive namesSuggestive names

InterfacesInterfaces
DataData
ControlControl
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ExamplesExamples

Tool used to show units and how they Tool used to show units and how they 
communicatecommunicate
Show information that is passedShow information that is passed
Show interface between the modulesShow interface between the modules

GetWord

GetNextChar

Calling 
Module

Called 
Module

Control 
Relationship
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Parameter NotationParameter Notation

Three types of parameter directionThree types of parameter direction
1.1. InputInput
2.2. OutputOutput
3.3. Input/OutputInput/Output

Two Classes of parameter useTwo Classes of parameter use
1.1. DataData
2.2. ControlControl

GetWord

GetNextChar

Input

Control Input/Output

Output
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Get Next
Char

Get Char

uplow ch

terminator

Label with 
names of 
actual 
parameters.

output data
parameter

output control
parameter

input data
parameter

void GetNextChar ( . . . ) {
. . .
GetChar (ch, uplow, terminator);
if (terminator) . . .

void GetChar(char& chact,

uplowtype uplowCase,

bool& terminal )

Note: Function return values are 
treated as output parameters (list 
variable to which they are assigned).

Calls to multiple functions are 
usually listed left-right in order of 
execution.

void Move(. . . ) {

...

if ( ch == plus )

DrawBox (row, col);

...

What does the 
function 
header for 
DrawBox look 
like?

Label 
decision with 
name(s) of 
variables used 
in decision.

Conditional
Call

Move

Draw
Box

row col

ch

ch
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Conditional
Calls

Move

Draw
Box

row

col

ch

ch

Draw
Line

row

len

void Move(. . . ) {

...

if ( ch == plus )

DrawBox (row, col);

else

DrawLine (row, len);

DrawLine (row, len);

...

Select statements are diagrammed in a similar manner 
with multiple calls emanating from the decision diamond.

voidvoid DrawboxDrawbox ( . . . ) {( . . . ) {

......

whilewhile ((chch != plus)!= plus)

{{

......

DrawLineDrawLine ( dir );( dir );

......

}}

......

Draw
Box

Draw
Line

dir

ch
Conditional

Loop

Label with 
name(s) of 
variables 
used in 
decision.
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Factorial

Calendar

Date
Get File

fexists

Recursive Routines:Recursive Routines:
Routines that call themselvesRoutines that call themselves

Operating System Calls:Operating System Calls:

Predefined Module:Predefined Module:
(library routines)(library routines)

Large designs span many pages

PL

PL

PL

PL

Print 
Line
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Interface
Diagram

x,y,z

Find
Coord

coord
Polar

Coordinates
3

Reference to

Interface Diagram #3
Parameter    Type    Dir          Description

x
y
z

scale
angrad
angle
dist

data
data
data
data
cont
data
data

in
in
in
in
in
out
out

Cartesian coords
of point

scale of axis
angle degrees (rad)

polar coords
of point

Interface Diagrams

Copy

Get
Word

Up
Case

Print
Word

word ReferenceAssign

UpDate

Global Data (extern)Global Data (extern)
Must be highly justifiable (semiMust be highly justifiable (semi--global)global)

separately compiled, module scopeseparately compiled, module scope

OperationOperation
AssignAssign
UpdateUpdate
ReferenceReference
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Global variables introduce complexities Global variables introduce complexities 
that must be mapped and traceablethat must be mapped and traceable

Form  Setting   Date ••••••

•••

GetNext
Advance
PutNext
Reset•••

R U
U A R

A R
A A

Global Structures

U : Update    A : Assign    R : Reference

Pr
oc

ed
ur

es

QuizQuiz

Why is design such a critical part of Why is design such a critical part of 
software development?software development?


