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* gaNALITIZUU (Systems software)

— nauvadlusunsuvivinnlunisusearunisinaussnineeianasiu
LUSLATUANNE

* ganALIsUTEYNA (Application software)
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Software I
Application software

(Runs on system software platform)

System software I

Middleware

!

Basic software

(Acts as interface between hardware and application
software, and humans)

$

Hardware

Application
software

Application program
interface

Operaling
system

Computer
system
hardware
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AL

Type Description Examples
Basic Software that manages and con- | OS
software trols hardware and application | Utility program
software. Language processor
o Usually called an "0S." In broad-
:ﬁ er terms, It includes utllity pro-
faﬂ grams and language processors.
@ | Middle- Software that operates between | Database management
% ware the OS and application software. | system
- Provides basic functions that are | Communications manage-
commonly used in many areas of | ment system
application. Operations management tool
Software development
system
Commaon Software that is commonly used | Word processing software
application | for a variety of industries and | Spreadsheet software
> software work. CAD/CAM
5 Statistical software
r;T Graphics software
§‘- Groupware
tn Specific Software that is used for specific | Payroll calculation software
% application | industries and work. Financial accounting
% software software

Sales management software
Production management
system
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* UM
— AuANN1sUfURNUYRIgUnsalnauiawas (hardware)

— atuayunisvinnuvedisinsudszend (application software)

* YszLan
— S¥UUUURN1S (Operating systems - OS)
— lUsunsuessauselawu (Utility programs)

— AaAawnls (Middleware)
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* Tsunsuitugruiinihidudinuszaunisinaussninaglgiulusunsy
ﬂﬁzqmﬁ (application software) LLazquﬂiajﬂanﬁ’Jma% (hardware)

*  AUANNTLININGINTANY VBITTUUABUTIMBS LU UIgANTT gunsel
TAUT

e
N oeos o RTTTTTIINN

Application

Operating
software

system

Hardware
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L3 )
Wardu o5UNE
1. User management duiin, au, Avuadvsvew lfussuuasuiiwmes
2. File management au, Yufin, unly, wdaudnala
3. Input, Output UIM59AN158UNI AN INUARNAIMDS 1Y
=l & L £ - = L3 ot =d & a
management Aguase wnd wwiasiun  Jaguulu OS sflid

Plug and Play vilviausiafiugunsaidariale

189U

4. Resource management | USM1SMSITIURLIsAINLaENSNEINslusEUY
AaLTwRS LAY SEANE NN

5. Task management UIM159AN1991U(Task) A199 Tnanusavineu
s Ieelussuu Multitask yilvaunsavineu
waneq nulaniauny
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YUAVDITEUUUHUANS

o myvhemveddUsunsulszendtuiussuuioang drazdhe
TUsunsudszendluviauuussuuufuanisduenaliaunsovinle
YU

B DN AT VI IR R R EAL N S TR AR
— Single computer with a single user
— Single computer with multiple users
— Multiple computers

— Special-purpose computers
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* FUAUBITTULLALRANNT LLNANNL T AN TR A ST
— Stand-alone OS / desktop OS FAFILILENIARATIBILATA
— Network OS (NOS) AARILULATE server 61,69ﬁm°1_|@34 LAY
UszanunnaineuasAaninmasnideusaiuluATane
— Embedded OS ﬁﬁ[ﬁ;ﬂ’ﬂ@:ﬂﬁﬂiuﬂﬂﬂﬁ‘ﬂ (1 ROM)

17
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Power supply dsdaaluli CPU 3uvian

CPU &alvi BIO 5uvinanu (nglusunsuaiuuddaly ROM aruauaunsal
fi199) Tuwp3es vl OS laisessseavideninenivaunsal

I3UN32UIUNTT POST (power on self test) WivansiatdnguUnsed

mmawiéﬂ,ﬂwﬁwmammawaiu CMOS (Mmammmmﬂmawaﬁum
aﬂﬂﬁmmmm\ﬂumaq LLavmﬁmmmm)

BIOS 91ulUshATNEMIU boot OS 91AKUIBAINUTIENTO
WsunsuaudAny (Kemel) aggniuvlunulsanudivan

OS [SUNU AIUANNITNIULAL LEAINS



USLLANNIS boot LASH

* Cold boot M3 boot flerfENsIaUvesEaNIs lagn15nAY
RIGERE

* \Warm boot N5 boot kagvinlmianszuIunNIs boot T 158091
restart 1A309 vle 3 33
— nAYY reset Asp3eg (@13)
— nayx Ctri+Alt+Delete

— &4 restart 9MnLUYUR OS



User interface

® User interface
— a'auﬁﬁmﬁf]ﬁama?{amﬁgmm;ﬂ%ﬁumuﬁ’;ma% HOBNWUUALANTINDA
ANNUYFDNNS I UVDISTUU

* UsLLANU®Y user interface

— Command-based /Command line interface (CLI)
* U interface MUUMBNYT ADITIANEIN19Y J9azanunsaltnula
— Graphical user interface (GUI)

* T95Un (icons) wagiuylun1SLanINaUNIBN N NBFIUAFIA199
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30 0S 25U

1. MS-DOS NARlABUIEM Microsoft WiiuLA3es IBM PC visafivuwin 14
U CPU 2118 16 bit

2. Windows HARIABUIEN Microsoft Iifuir3es PC vidawisuwih 14y CPU
9UR 32 bit Windows il version #199u 98, ME, NT2000,
XP, Vista, 7

3, Mac OS (05 X) | ndnlaeuitv Apple HifuiA3as Macintosh

4. Unix AnAulAbAUEITY Bell Labs vad USYW ATAT anunsaldeuly
WUU multitask, multiUser a1z uU99 Network

5. Linux \Julusunsu Open Source Wuszuuufumnis 32 bit My
Unix Clone dwiuia3as PC

21
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Embedded OS

Palm OS

Windows Embedded
Window CE
Windows Mobile
Pocket PC

Embedded Linux

Smartphone OS

I0S

Android

Windows Phone 7
Symbian
BlacBerry OS

Maemo / Meego
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* HANALISTLUUNTIUNUUSEENTAINAISYINIIUYBIADUNIADS
LUswnsy wazaunsalfnee

* v‘fmﬁwﬁ@uammﬂaamﬁaLLazLaﬁasmwmamamﬁ’;ma%

* Usztanwedllsunsuostausslow
— Hardware utilities
— Security Utilities
— File-compression utilities
— Spam and pop-up blocker utilities

— Network and Internet utilities
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Software to compress
data so that it takes less
hard disk space

Screen saver

Antivirus and antispyware
software

Software to provide detailed reports of work-
group computer activity and status of
user accounts

Software that manages an uninterruptible power
supply to do a controlled shutdown of the workgroup
computer in the event of a loss of power

Software that reports unsuccessful user
logon atternpts

Table 4.3

Examples of Utility Programs

24

Software to archive contents of a
database by copying data from disk to
tape

Software that compares the content of
one file with another and identifies
any differences

Software that reports the status of a
particular computer job



Middleware

gondL NSz UURBNRIMBSINs uaLSaRnsBuanUA Y
Toyanule

Fvthflunisidourose ninedumesinfussuuANIanasTy
v‘imﬁﬂﬁaﬁuayu‘lﬁ Application $1799 @131150Y119IUTIUAUNTE
LLaﬂLﬂgausﬁmﬂaiszﬁuﬁ L4 ODBC drivers, .NET framework

o Y a & v [ Y a . I VY
MnuNdudInans Wususzaiuuazusnig Service #199 U

Application 14U N15%1 load balancing



¢

YaNALITUTTYNA



FNALISUTTYNA

* lUsunsuuszens

— ARROUSEANUNISV I UAUYDNALITTZUY

U

— elunisvineuiily Wy @sauay AUl UULeNENS UATUIY AT

ANNITENTAULNA

o LUy 2 Uszaw

— FONALITRNIZIU (Custom program / Proprietary software) Uy
LUIUNTUNWAIUNVULNDAIUADINTLANIZVDINUIBITUNAT

— IﬂﬁLLﬂﬁmﬁﬂL%'gU (Package software / Off-the-shelf software) D
goNALISITINalYd aunsadeluldaulaviui Waundmsulaaurieg T



A79819v09aNARISUTEENALY Software packages

L asuY A9E1
Uszanas a3714, Nk, Nuanans | “Word” ¥a@3usen Microsoft
“Writer” 189U3%% Oracle
AT AU d5719M1574, FT’IH'JN%E}MUE!, “Excel” 199U58 Microsoft
asns “Calc” 999UTHM Oracle
nmsunauenany | llunisiigy, w91, Uaya, | “Power point” ¥89USEY
lnansn1euIuausluy | Microsoft
nsUse “Impress” U84U3¥V Oracle
Database IAN3UTBYaUSHIANINT | “Access” YBIUTE
Aoy, an, wnlutaya | Microsoft
la fiA1uanu1snganida | “Base” 103U5HM Oracle
TUsunsums19MSATUIN
Graphic 1934, whlunwee “Photoshop”, “Illustrator™
2Y89UTHN Adobe System
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® Programming language
— NNV keywords Fydnuwal wazngibilunisasnsuselonands

— uywildludeasiiedslinauiime svinaumuNfeenis

® Syntax

— NRUYBINYAN9Y) ANgIVITUNWILUTUATY



AU

® Visual, object-oriented, and artificial intelligence languages
— 19d1M3U nonprogrammers

® Visual languages
— 1% user interface wuu GUI %39 visual interface

* Compiler

— TUsunsunyinunuwla source code Tadun1wiasad (machine-

language instructions)
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Type Characteristics

Compiler It translates entire source programs into machine language with an ex-
ecutable format. A complete set of machine language is executed after
translation, resulting in a program that runs faster than a program
translated by an interpreter.

Interpreter | It executes programs while translating one command at a time from the
source program into machine language. The translation and execution
processes repeat for each command, resulting in a program that runs
slower than a program translated by a compiler. However, it is easier to
detect bugs written in the program.

C source program Language processor Machine language
(Compiler) program
main() 01110100+«
{ 00110107«

}

_I
printf("Sunday\n”); ‘ a q 10101111 =+
printf("Monday\n"); % 01011011+

printf{"Tuesday\n");

001101112+
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Stage 1: Convert program

Machine-
Comauter : ; 3
Compiler language

program progrs

Stage 2 Execute pragram Figure 4.22

~— How & Compiler Works

g ooos o WI[TTTINRTITTT
Machine- — A compiler translatesa complete
language program into a complete set of
program

binary instruclions [Stage 1]. After
thisis done, the CPU can execite the
canverted program in its entirety
[Stage 2).

Program execulion

33
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First Machne language 1940s 00010101

Second Assembly language 1950s MyVC

Third High-level language 1940s READ SALES

Fourth Query and database 1970s PRINT EMPLOYEE

languages NUMBER |F 6ROS5

PAY>1000

Beyond Natural and intelligent 1930s IF gross pay is greater

Fourth languages than 40, THEN pay the
employze overt me pay

Table 4.9

The Evolution of Programming
Languages
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LUsunsudugs
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Language oariginally crealed in order o develop UNIX. | i now
used by a wide range of fields through operating systems, ap-
plication software, and other programs and interfaces.

An updated version that supports object orientation has been
developed as “C++ (C-plus-plus).”

Language which supports object orientation and is widely used
by the Intemet and distnbuted system environmenis. Programs
created with Java operate via a runtime environment Kknown as
a “Java Virlual Machine.” This allows programs to be executed
by different hardware or operating systems.
Java is subdivided as follows.
* Java applications
Programs crealed via Java that operate independently of
browsers.
* Java appleils
Programs created via Java that operate in conjunction with
browsers.
* Java serviets
Programs developed via Java that execute on the server side
according to browser reguirements.

Technical specificalions of Java are as follows.

v JavaBeans
Technical specifications used when crealing component pro-
grams (Beans) with Java. These programs can be reused
and combined to develop new programs.

Language primarily suited for the development of programs re-
iated to adminisirative processes.

FORTRAN

Language primarily suited for the development of programs re-
lated to science and technology.

BASIC

Language frequently used by novices due to its comparatively
easy-to-understand utilization of symbols. A widely used up-
dated version known as "Visual Basic” supports the develop-
ment of application software that can be run on Windows.
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TUsunsunaluazansiinisdadnslunisiaau (license) I9azaunsaly
Nulpagegnivsungmang wausaidiun wily vienandie
TUsunsu g lilasuauginainiinuesduans (copyright)

Open source software LUsLATUTLUALKNY source code wpalUsunIy
Alganunsawnty Usudge sidnun wandngleegedasy ieUsuusavse
A lUswnsuunan

Shareware and freeware “aNALISNLTIATLULWIVITONT welaldinnsg

WUALNY source code

Public domain software il copyright @snsavingnuiwazlaaula



Open-Source Software

Operating system Linux
Application software Open Office
Database software MySQL
Internet browser Firefox
Photo editing Gimp
Project management OpenProj
Personal accounting Grisbi
E-mail Thundarbird

Examples of Open-Source
Software
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Software Upegrades

UsEnniauge L sinsusuURlusunsuwazenostulmidy
FAULAN

gaNALITNUTUUTI91992iNsURsURUAIANUEINTAVAN
GoNALITNUSUUT98193 bugs %38 errors

nN13 upgrade lUsIATUBNRLELANTI8URENIINSRD UL
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SutayadnAduasAnsegUnIalSuTaYadue
SENUBYAIINAEN
AuTayavInfan
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