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Objectives Overview

O

Identify and discuss the
characteristics of these
object-oriented
programming languages
and program development
tools

Identify and discuss the
Differentiate between purpose of procedural
machine and assembly programming languages,
languages and describe the features of
Cand COBOL

Identify the uses of other
programming languages Describe various ways to
and program development develop Web pages
tools

See Page 663 Discovering Computers 2012: Chapter 13
for Detailed Objectives




Objectives Overview

O

List the six steps in the
program development
life cycle

|dentify the uses of
popular multimedia
authoring programs

Explain the basic
control structures and
design tools used in
designing solutions to
programming problems

Differentiate between
structured design and
object-oriented design

See Page 663 Discovering Computers 2012: Chapter 13
for Detailed Objectives




Computer Programs
and Programming Languages

M—

* A computer program is a series of instructions
that directs a computer to perform tasks

— Created by a programmer using a programming
language

ASP.NET
Flash Perl

SQL C++
Expression Web

C Java F#
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Low-Level Languages

e Machine language is
the first generation of
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Low-Level Languages
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Figure 13-3
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Assembly language is the
second generation of
programming languages

Programmer writes
instructions using
symbolic instruction
codes

A source program
contains the code to be
converted to machine
language
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Procedural Languages

W

* |n a procedural language, the programmer writes
instructions that tell the computer what to
accomplish and how to do it

— Third-generation language (3GL)

A compiler
translates an entire
program before An interpreter converts

executing it and executes one code
statement at a time

Pages 666 - 667 Discovering Computers 2012: Chapter 13




Procedural Languages

i Object Results
Compiler # it #

Source
Program

Data

COMPUTE REGULAR TIME PAY
MULTIPLY REGULAR-TIME-HOURS BY HOURLY-PAY-RATE

GIVING REGULAR-TIME-PAY.

COMPUTE OVERTIME PAY
IF OVERTIME-HOURS > 0
COMPUTE OVERTIME-PAY = OVERTIME-HOURS * 1.5 * HOURLY-PAY-RATE

EESE
MOVE 0 TO OVERTIME-PAY,

COMPUTE GROSS PAY
ADD REGULAR-TIME-PAY TO OVERTIME-PAY

GIVING GROSS-PAY.
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Figures 13-4 — 13-5

Interpreter

Results




Procedural Languages

* The C programming language is used to write

many of today’s programs

comments begin with a slash
followed by an asterisk

calculates regular
time pay

\* Compute

rt_pay = rt

/* Compute

if (ot_hrs
ot_pay

else
ot_pay

/* Compute

gross = rt_pay + ot_pay ;e—_] Calculates

/* Print Gr

Overtime Pay
> 0)

= ot_hrs * 1.5 *
Gross Pay

0ss Pay

Regular Time Pa/

_hrs * pay_rate;

pay_rate;

gross pay

evaluates
overtime hours
and calculates
overtime pay

e

*/

2

*/

printf("The gross pay is %d\n", gross}ri‘h%“H“h-
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Figure 13-6

prints gross pay




Procedural Languages

 COBOL (COmmon Business-Oriented Language) is
designed for business applications, but easy to
read because of the English-like statements

comments begin
with an asterisk

v

*  COMPUTE REGULAR TIME PAY teul
MULTIPLY REGULAR-TIME-HOURS BY HOURLY-PAY-RATE C“l”a‘_‘-‘-"
GIVING REGULAR-TIME-PAY. "?9”;;;'“‘9

* COMPUTE OVERTIME PAY
[F OVERTIME-HOURS > 0

COMPUTE OVERTIME-PAY = OVERTIME-HOURS * 1.5 * HOURLY-PAY-RATE s avaiian hawrsant
ELSE }" lculates overts
MOVE 0 TO OVERTIME-PAY. =

*  COMPUTE GROSS PAY
ADD REGULAR-TIME-PAY TO OVERTIME-PAY | calculates
GIVING GROSS-PAY. } qross pay

*  PRINT GROSS PAY

MOVE GROSS-PAY TO GROSS-PAY-OUT. :
WRITE REPORT-LINE-OUT FROM DETAIL-LINE }<— frint ppass

AFTER ADVANCING 2 LINES. Py
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Object-Oriented Programming Languages

and Program Development Tools

* An object-oriented programming (OOP) language allows
programmers the ability to reuse and modify existing

objects

e Other advantages include:

Objects can be
reused

Work well in a
RAD environment

Programmers
create applications
faster

Most program
development tools
are IDEs

Page 669 Discovering Computers 2012: Chapter 13




Object-Oriented Programming Languages
and Program Development Tools

* Java is an object-oriented programming language
developed by Sun Microsystems

* The Just-in-time (JIT) compiler converts the bytecode
into machine-dependentcode | . i

//declare variables

Image logo; //declare an Image object
int inches, pounds;

double meters, k1'logram5, index;

//construct components
Label companylLabel = HEW LabeT{ THE SUN FI
LabeT heightLabel = new Label("Enter your he

TextField heightField = new TextFwe'IdLm
Label weightLabel = new Label ("Enter y

R BODY MASS INDEX ('J\L’\

the nearest inch

1t to the nearest pound ");

TextField wei Field = new TextField

Button calcButton = new Button("Calculate");

LabeT uutputLabel = new Label(
ick the Calculate button to see your Body Mass Index.");
inches = Integer.parselnt(heightField.getText(}};
pounds

nteger.parselnt(weightField.getText(}};
meters = inches / 39.36;

kilograms = pounds / 2.2;

index = kilograms / Math.pow(meters,2};

outputLabel.setText("YOUR BODY MASS INDEX IS " + Math.round(index) + ".");

}
public veid paint(Graphics g)
g.drawImage(logo,125,160,this);

Applet started
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Object-Oriented Programming Languages
and Program Development Tools

* The Microsoft .NET Framework allows almost any
type of program to run on the Internet or an
internal business network, as well as computers

and mobile devices

* Features include:

" CLR (Common
Language
Runtime)

Classes

Page 670
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Object-Oriented Programming Languages
and Program Development Tools

o C++ iS an eXtenSiOn Of // portion of a C++ program that allows users to create

// a new Zip code from a string or a number and expand

) {/ zip codes, as appropriate, to a 10-digit number
the C programming " |

Z2ipC::ZipC( const unsigned long zipnum )
1

Ia nguage | ostringstream strint;

* C#is based on C++ and ot st
Was developed by ZUTZTLU%:FLZ:WFJﬂt(odPtl
Microsoft e

* F# combines the e = recase
benefits Of an Object- -.:roic ZipC::expand( const string suffix )
oriented language with feode leratn) = 5 481 o st

those of a functional et
language
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Object-Oriented Programming Languages
and Program Development Tools

W

Visual Studio is Microsoft’s suite of

program development tools

Visual C# combines

Visual Basic is the programming
based on the BASIC | Visual C++ is based | elements of C++
programming on C++ with an easier,
language rapid-development

environment

Pages 671 - 673 Discovering Computers 2012: Chapter 13 E




Object-Oriented Programming Languages

and Program Development Tools

—
Step 1 = Step 2

The developer designs File Edit View Project Buid Debug Datr Format Tools Test Window The developer assigns properties to each ‘

the user interface, such S @ &= d i:x L YER TR SRR object. Objects include text boxes, option
as for the mohile device  Eanm=cee = RN Ea) buttons, buttons, labels, and the form itself.
shown here. Linear Feet ::":D““Wﬂwl IO
N . . 'ainter
is a text box in which the & guean - radPine SystemWindows Forms | -
user enters data. Pine, [7] CheckBox e
## ComboBox ol &ll lﬂ 4
Oak, and Cherry are P Name) radPine .
option buttons the user &) Documentlist Anchor Top, Left
can dlick to choose the "“ t“": o BackCalor [] LightGray |
£ snkLabel -
wood type. Calculate and &2 (g option frue (=)
. buttons Contextidenu (none)
Clear are buttons. All T Listview = s
th biect label 5 ManthCalendar
other objects are labels. 2 1. cuzomn ¢ Enal:ied I:; =
il PictureBox on ma, 12p
) ProgressBar Cost Estimate:  0000.00 ForeColer [ ControlTex -
® Radiod
bl TextBoo

Step 4 == Step 3 <& J/
The developer The developer writes code to define the action of each event the user triggers.
tests the program.
The Cost Estimate
is displayed after

theuserdicks the &) |jeq peat " 2 BiE N ladree 2o o

{ByVal sender As System.Object, ByVal e Aq
Click

sdler calculates the estimated cost of

18 * cabinets based ar feet and the wood type.

20 Dim decCostPerFoot As D
Calculate button. Din deacostBet imate he
A " 2. Dim decPineCost As Decimal = IDO')
Wood Type: 2 Dim decOakCost As Decimal = 150D
O P|I"B Dim uccChcrr)'OOE'_ As Decimal = 2500

meric value?
arFest . Text] Then
t.ToDecinal (Me.txtLinearFeet . Text)

O Ok
® Cherry

reater than zers
[l Th."|

Cost Estimate:  $3,000,00

cos

1f Me.radPine. E‘hecked
decCostPerFoot = decPineCost

Elself Me,radOak.Checked Then
decCostPerFoot = decoakCost

decCostPerFoot = decCherryCost

End I

slate and display the cost es .
stEstimate = decLinearFeet * decCostPerFoot
blCostEstimate.Text = decCostEstimate.ToString{"c"}
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Object-Oriented Programming Languages
and Program Development Tools

W

A visual programming language is a language that
uses a visual or graphical interface for creating all
source code

\

Borland’s Delphi is a powerful program
development tool that is ideal for building large-
scale enterprise and Web applications in a RAD
environment

Page 673 Discovering Computers 2012: Chapter 13




Object-Oriented Programming Languages

and Program Development Tools

W
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Object-Oriented Programming Languages
and Program Development Tools

WE—

e PowerBuilderis a
powerful program

o For
oG IAEn el B O Lo q BBk kD

development RAD tool  &i iior simiinsasis i,

e Arisl #hs @Bl ulEls ==

* Best suited for Web-
based, .NET, and large-
scale enterprise object-

[ ] [ ] [ ]
oriented applications
129 Chin, Philip 57 [0 =
148 Jordan, Julie 2 p.:n% =
mmmmm Mode |
i ) ition Cou \
195 Dill, Marc 50 -/q :::::Z:l % (0) j.
u
@ A I——
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Other Programming Languages
and Development Tools

* A AGL (fourth-generation language) is a
nonprocedural language that enables users and
programmers to access data in a database

— One popular 4GL is SQL <jm

( SELECT LAST_NAME, FIRST_NAME, GROSS_PAY
FROM EMPLOYEE

WHERE OVERTIME_HOURS > 0

L ORDER BY LAST_NAME;

( LAST_NAME FIRST_NAME GROSS_PAY
Antiqua Martin 780.00
Charles Leslie 715.00

Guillan Anita 847.50

results

Page 674 Discovering Computers 2012: Chapter 13
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Other Programming Languages
and Development Tools

* Classic programming languages include:

Ada

Forth

Logo

PL/1

Page 675
Figure 13-14

ALGOL APL BASIC

FORTRAN HyperTalk LISP

Modula-2 Pascal PILOT

Prolog RPG Smalltalk
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Other Programming Languages
and Development Tools

M—

* An application generator is a program that creates
source code or machine code from a specification of the
required functionality

— Often bundled as part of a DBM

|'. L i , i i
Geta s b | dEmad || 48 e & Qutiesk Cgntact
foctw S
=7
,,,,,,,,,,
ame Hmarts
llllll e -
Compary
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one
lllll
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State/Province State/Province
| Code

Country/Fegean Country/Regicn

50 Spencer Boulevard

aaaaaaaa

[Rrcarsi i _ots _k mk [ G ST = —_——————————
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Other Programming Languages
and Development Tools

e A macro is a series of statements that instructs an
application how to complete a task

* You usually create the macro in one of two ways:

— Record the macro with a macro recorder
— Write the macro

Page 676 Discovering Computers 2012: Chapter 13 H




Other Programming Languages
and Development Tools

—_-
(VBA macro)

5 Microsaft Visual Basic for Applications - Car_Loan_Caiculatoradsm - [Sheet] [Code)] TR

P Rile e

Fgrenat  Debug Window Help

Hae N FE - @ it

iew  Jnsert Bun Toels fdd-lns

aAfH 9

1 ]

iEHE-d

=] |eiek

Bange ("C3:1CB") .Jelect
Selection.ClearContents
Bange [FCI¥) Valus = InputBox[*Car model?®, FEnter®)
CarPrice = InputBox ("Price of car?™, "Encer™)
Do While CarPrice < 12000 Or CarPrice > 80000
CarPrice = InputBox ("Price of car muse be >= $£12,000 and <=
Loop
Bange ["C4%) Valus = CarPrice

DovwnPayment = InputBox("Dovn Fayment?™, TEnter”™)

Do While DownPayment < 1500 Or DownPayment > 55000
DovnPayment = InpucBox ("Dowve payment must be »>= §1,500 and

Loop

Range ("C5") .Value = DovnPaymentc

Range ("CE6") .Valuwe = "=price - dovn payment"

InterestRate = InputBox(“Interest Rate in 57, "Enter™) / 100

Do Phile Interesthate < 0.03 Or IntereatRate > 0.232
InterestBate = InputBox("Interst Bate must be >= 3% apd <=

Loop

Range ("C7") .Value = IntersstRate

TimeinTears = InputBox ("Time ib Years?”, “"Enter™)
Do While TimeinYears < 1 Or TimeinYears > 5
TimeinYears = InputBox ("Time in years musc be >= 1 and <= 9
Loop
Bange [FCAY) Valuse = TimeinYears
Range [(TC137) .Select
End Sub

=% «
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ton Hacro Author: James Washington
1z
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1 My Loan Calculator gealng box
2 |Date January-12 e / )
3 |Car model Lexus [ = |
4 |Price $62,00000 | | " ECEE]
5 |Down Payment $12,750.00 | ]
& |Loan Amount $49,250.00 i |
7 lInterest Rate 8.50% | ) |
8 [Years 6
9  |Monthly Payment $875.59
10 |Total Interest $13,792.15
11 |Total Cost $75,792.15
12
13 Kewlonn I clicking New Loan button
14 B causes macro to run
15
16 A
4 4 F M Loan Analysis - Sheet2 - Shestd D [+ (20!
T e T O 4
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Web Page Development

—

 HTML is a special
that programmers use =
to format documents .
for display on the Web

e XHTML is a markup
language that allows
Web sites to be
displayed more easily
on mobile devices

Page 678 Discovering Computers 2012: Chapter 13
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Web Page Development

* XML allows Web developers to create customized
tags and use predefined tags to display content
appropriately on various devices

— WML is a subset of XML and is used to design pages
for microbrowsers

* Two applications of XML are RSS 2.0 and ATOM

Page 679 Discovering Computers 2012: Chapter 13 -




Web Page Development

<vendorlist>
<vendor>
<name>Tortuga Marine</nam
<street>350 Turtle Way</str
<city> Fisher Key</city>
<state>FL</state>
<zipcode>33020</zipcode>
<web>www.tortugamarine.com </web>
</vendor>
<vendor>
<name>North Fleet Sail</name>
<street>1023 Windjammer </street>
<city> Atocha Keys/city>
<state>FL</state>
<zipcode>33040</zipcode>
<web> www.northfleetsail.com </web>
</vendor>
<yendorlist> </vendorlist>

0
Torluga Marine
350 Turtle Way
Fisher Key, FL 33020

Page 679
Figure 13-18
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Web Page Development

* Web browsers can execute short programs to add
interactive elements to Web pages

* To send and receive information between your computer
and a Web server, these programs use the CGl (common
gateway interface)

Applets

ActiveX
controls

Page 680 Discovering Computers 2012: Chapter 13




Web Page Development

S

How a CGI Script Works

Step 1
The programmer
stores the CGI
pragram in a special
folder on the Web
server, such as /cgi-bin.

Web server

TV LCD Tebevimon:, Plasma Televizions & Progecton - Best Buy - Windows Internet Explorer Iy

@ & bestbuy.com /s
Frvorter a8 Suggeited Sites * @ Get More Add-om =
#20 TVs: LCD Televisions, Plarma Tebasions & Proje.

Shop TVs
Pasma TV

Prasma Len

I Hielp Mo Choose l Mot Deals

Narrow Your Results
by:
Customer Revews

Flat-Panel Televisions ©

ol over the images 1o leam more.

2 Step 2
The Webmaster creates a link between the CGI program and Web page. When a user
displays the Web page, the CGI program automatically starts.

18 5ot By - Winciows Imternet Explorer

(19T T

i i Seqgedted Sites = @ Gt More Add-ans ~

bestbuy.com

ao Credit Cards  Reward Zone'

4 DAYS ONLY
Graat deals available
Sunday through Wednesday. '}\

Shop now 3

@ letemet | Protected Meds: O - R -

Step3 ==
When a user submits a
request, it is sent to the CGI
program. The CGI program
contacts the database and
requests information for the
user. In this case, it looks for
televisions at an online store.

Database

LEDLED

™
== 1

=11 ]

sEog

. =

I HOTV Barsics l Top Ouestions I

Fawder

Current Offess

Festured oners

i@ Intemes | Protected Mode: On = Rl -

Son w1 ctara s

Step 4 ==

The CGI program receives inf from the d

hi,

format, and sends it to the user's Web browser.

Page 681
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it in markup language
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Web Page Development

* Programmers write scripts, applets, servlets, or
ActiveX controls using a variety of languages

Pages 682 - 683 Discovering Computers 2012: Chapter 13




Web Page Development

3 <facripes -

32| <SCRIPT LARGUAGE=jevescriph>

33 | var clickNo = 02 T - r n

34 | var bNow = new Dazef): & Peapod - Oniine Grocery Shopping - Windows Internet Explorer e
= T

3% | var bNus = bNow. gecTime(] !
36 functicon wunloadms{)

| B |+ | x QD ing

y e B | hittp:/ e prapod.com/site_framesat fhtmITNUM1=12585905942694

3T 0
38 | var newkoc = ‘unlosd.ihtmliNURL=' + LHum; = =
38 | var windowTop = screen.availHeighe: r Favorites o 8 Suggested Sites = @ Get More Add-ons =
ﬁ &0 | var windowleft = screen.svallWideb: 73
41 | bNum = bMow.gecTime () ! ﬂF‘upnd-Online Grocery Shopping ’_"a = ] = Y om = Pagew Safety= Tooli= 9-

42 Var options

= 'reairable=no; toolbar=no,directories=no; status=no,scrollbars=no, menubar=ny & il i |1
ouTop+! , Lete=" suindoulelt; Pea DO Save & Exit [\ My Account [ Help W

43 | var remote = window.open( mevlioo, “Feapod', optioms)r

a8 | oy =

45 |

:: :mbt-!q:uu (3 ¥ Manage My HutriFter®

48 | cacch &) ()

B . : z —

50 | function expandf() Moo |1|.. thous * Thanksgiving Holidey Hours "

51 | ¢ ., Mo items
Bl cecicn o: Change City OF Login Erder Promtional Cods E = in cart

£ 3] if { clickNo == 0 )

% | I

2% | top.cartapecials.cows="",5, Z0%,3";
56 | clickio = 1;:

Newto Peapod?  Eyee Delivery for 60 Days

5T ]

B8 | #lze if [ clickMo == 1} 0 Enjoy fres delivery for the first 80 days after you place youwr first ordart®

2 |«

60 | top. caEeapeciala . poum="20% D, ¥, D" &

g1 | clicklo = 23 =

6 | Start Shopping 1

:: 'f1== | = Genoral Grocery i

€8 | top.cartapecials.cows="" 5, 7 Q7; ; * Produce Stand

66 | =1iekNa=n;: = Meat & Seafood

. = The Deeli

= Frepared Fonds
= Health & Beauty i i
=Wino & Spirits Fry s (3[ ck

casy

F-L‘.‘

mtﬂ&srecd!:h .- Yy P'.p ared Foods :ﬂn’;m.timms
msae? i N =t to ceszerts, bid SN aica :

G - -friendly o gowrmed .

ttpe/fad. doublechick. net/chick 3.3 Bh= vl 30ee /30 & Internet | Protectsd Made: On
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Web Page Development

.. Dynamic HTML (DHTML) allows Web

developers to include more graphical
\ interest and interactivity

e Cascading style sheets (CSS) contain the formats for how a particular
object should be displayed

. Ruby on Rails (RoR) provides technologies

for developing object-oriented, database-
\ driven Web sites
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Web Page Development

 Web 2.0 allows Web sites to provide a means for
users to:

Allow users to
modify Web site
content

Share personal
information

software built
into the site
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Web Page Development

WE—

* Most Web 2.0 sites use APIs

— An APl enables programmers to interact with an
environment such as a Web site or operating system

€ Google Maps API - Google Code - Windows Intemet Explorer

QUi httpy//code.google.com7apis/maps/ +[ 4] x o 8ing Pzl

Favorites @ Suggested Sites + g Get More Add-ons ~

*§ Google Maps API - Google Code -8 - v Pagew Safetyw Tookv @hv

What is the Google Maps API? How Do | Start?

Sign up for a Google Maps AP| ke

The Google Maps APl lets you embed Google Maps in your own web pages with JavaScrpt. The 1
AP provides a number of utilities for manipulating maps (just like on the http://maps.google.com
2. Read the Maps APl Developer's Guide

web page) and adding content to the map through a variety of senices, allowing you lo create robust

maps applications on your website. 3 Read the Maps AP Reference
Maps AP| Reference.
Test out version 3 of the Maps API, which weVe just released in Google Labs!
4. Join the announcements group to receive

ewl We've updated the Static Maps AP significantly with new features including geocoding, important updates |

polygons, and encoded polylines! enter email | Join |

ey

Featured Video

Sign up for & Google Maps API key, ®
or more ut th APl

Looking for the new V3 API?

agn.

View I .k

%

=
& ] =
- i Naval A Stat -
| laval Air Station.
Powcrn s il Moffett Field I ® ono3/s508 o4 () EH
GOooRle Madieseia way H
5 - Hopany Gaogicaten ‘Watch other Maps AP presentations .

@ Intemet | Protected Mode: On A v ®Rw0% -

Page 684 Discovering Computers 2012: Chapter 13
Figure 13-21




Web Page Development

 Web page authoring software can create
sophisticated Web pages that include images,
video, audio, animation, and other effects

Expression

Dreamweaver
Web

SharePoint
Designer
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Multimedia Program Development

 Multimedia authoring software allows
programmers to combine text, graphics,
animation, audio, and video in an interactive
presentation

ToolBook
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Multimedia Program Development

O

fie Edit Vew o [nsert Qbpect Jewt [waw Tools Heip
S R m(E=R@Ee JO HdeR FIFTIRA Hiaae

Book Explorer
Fages

& Title

2l Intro

=) Seven Day

(= featuie-tile
| teasture-dasciplion

2] Fourteen Day

& Time Specific

2 Marking

4 Recording

& Memory

&l Product I nformation
2l PowerPomnt

& Question One

2 Question Teo

& Scome

4l Summay

b

Tool Book InsulinTech

wi-Tech

Monitor
I ! i ideal if you're looking for the comvenience of a small

with less pain. No other meter gives you such fast
e pod

—
En finished, click the NEXT button to continue /\?:LL

1-Day Average InsulinTech Monitoring Systems allow you
to rewiew the average of all lest results taken
14- r in the last 7 days
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Program Development

A—

* Program development consists of a series of
steps programmers use to build computer

5. Operation,
Support, and

Security
1. Analyze
| Requirements ‘ System
Development
6. Document 2. Design Life Cycle

Solution Solution

‘ Program
Di’:’:lﬂcpmlem ’ 4. Implementation
ife Cycle
5. Test oesion
Solution SN Roace
Design

4. Implement &
Design -«
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Step 1 — Analyze Requirements

WE—

* To initiate program development, programmer:
— Reviews the requirements
— Meets with the systems analyst and users
— |dentifies input, processing, and output

* IPO chart

Input Processing Output
Regular Time Read regular time hours worked, overtime hours Gross Pay
Hours Worked worked, hourly pay rate.

Overtime Hours Calculate regular time pay.

Worked If employee worked overtime, calculate overtime

Hourly Pay Rate pay.
Calculate gross pay.

Print gross pay.
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Step 2 — Design Solution

* Design a solution algorithm

* |n structured design, the programmer typically
begins with a general design and moves toward a
more detailed design

* Programmers use a hierarchy chart to show
program modules graphically
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Step 2 — Design Solution

MAIN

—

Initialization Process Wrap-Up
Declare Print Report Read Caleul Accumulate Print Calculate Print Totals
Variables Headings a Record culate Totals Detail Line Averages and Averages
| |
Calculate Calculate Calculate
Regular Time Overtime Gross
Pay Pay Pay
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Step 2 — Design Solution

* With object-oriented ‘ Construction
. 1
(OO) design, the
programmer packages 1* ‘l’
the data and the Job
program into a single "(
object 1 *
— Encapsulation Worker
1lReceives
‘ Paycheck
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Step 2 — Design Solution

* The sequence control
structure shows one or

Sequence
Control Structure

\ 4

more actions following
each other in order

Action 1

\ 4

Action 2

\ 4

Action 3

Page 689

Discovering Computers 2012: Chapter 13
Figure 13-27




Step 2 — Design Solution

——

If-Then-Else Control Structure

* The selection control
structure tells the
program which action

Condition to take, based on a

certain condition

— |f-then-else
Action 1 Action 2 — Case
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Step 2 — Design Solution

T

Case Control Structure

Condition 1 Condition 2 Condition 3 Condition 4

Action 1 Action 2 Action 3 Action 4
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Step 2 — Design Solution

W —

* The repetition control structure enables a program to
perform one or more actions repeatedly as long as a
certain condition is met

Do-While Control Structure Do-Until Control Structure

v v

Action

4

Action
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Step 2 — Design Solution

WE—

* A program flowchart graphically shows the logic

in a solution algorithm

I ———————— MAIN
call
Initialization

Call Process
1}

al
Wrap-Up
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Step 2 — Design Solution

W

* Flowcharting software makes it easy to modify
and update flowcharts

NS -1 Smartiraw - Flowchart example sce

— SmartDraw

— Visio
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Step 2 — Design Solution

Page 692

Pseudocode uses a
condensed form of
English to convey
program logic

MAIN MODULE:

CALL Initialization
CALL Process
CALL Wrap-Up

END
PROCESS MODULE:

DO WHILE Not EOF
CALL Read a Record
CALL Calculate
CALL Accumulate Totals
CALL Print Detail Line
ENDDO

RETURN
CALCULATE OVERTIME PAY MODULE:

IF Hours Worked > 40 THEN
Overtime Pay = Overtime Hours
* 1.5 * Pay Rate
ELSE
Overtime Pay = 0
ENDIF

RETURN
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Step 2 — Design Solution

 UML (Unified Modeling Language) has been
adopted as a standard notation for object
modeling and development

Order iced
cappucino

[cold coffee]

[hot coffee]

Order mocha
latte
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Step 3 — Validate Design

A

* Check for logic errors using test data

Pages 693 - 694

7

N7 N/ ~
Develop Determine Step
various the through

sets of test expected the

data result algorithm
J\ J\ y

A8

S\

Compare
the results

- ~N

Repeat
steps for
each set of
test data

o /
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Step 4 — Implement Design

* Implementation of the design includes using a
program development tool that assists the
programmer by:

— Generating or providing some or all code

— Writing the code that translates the design into a
computer program

— Creating the user interface
* Extreme programming is a strategy where

programmers immediately begin coding and testing
solutions as soon as requirements are defined
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Step 5 — Test Solution

T

The goal of program testing is to ensure the

program runs correctly and is error free

e Errors include syntax errors and logic errors
* Debugging the program involves removing the bugs

e A beta is a program that has most or all of its
features and functionality implemented
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Step 6 — Document Solution

W

* |In documenting the solution, the programmer
performs two activities:

Review all the
documentation

Review the
program code
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Summary

T

Various programming A variety of Web
languages used to development and
create computer multimedia
programs development tools

Steps in the program
development life cycle
and tools used to make

this process efficient
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