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Prewdodny

2. CSF Ao tadundniazyilnusomuszauninudisa nanime

egalsliusenianuwnnaaInUTENeaws

Voviows

k Value Engineering (3Aan55uAIA1)
A9 WUIAA FDINTEUINTIATIERRe L TuszuuLielile

AR UNNTAAFIFRMIERUYIUNA IR

9 Y

VR 0d TP IS PORTNT 575,00




CRM (Customer Relationship Management) f®
N5a39ANNTIUS uazAuianelaseninesrnsiugne

zind SFZM (Supply Chain Management) f® ﬂjﬁmmiﬁ
\Nevpsiunsuudsduaagiuseansamiiioanduyu

a d‘

CRM fa Aanssuiiasieanuduiusuazanuianelaliiiugnen

281950LHaY F9aziidruneidasiunanilsuesusEnaie

SCM A3 N1SUSUISNISIANISHILANISHAS N1SINAIFUAIRNN

Huandurfegnalagiiuninisdeingivaiulsenouvendndoel
TsuTu

~@' Technology strategy %1884 1153 MNAENSAUNATA
Togdin1susediumuwiluiveanalulas Tuauian seau
ol 15 NALULATURIUTENIVRINL, UTENAM, UTENAWIS

*** Japl3dn: NMTINNAENSAUINATA A N19I1UNUTIRLTNI TR

Hanfnuetln aanunluguuuule ***

® Technology strategy

n19NagnsieimuIndndusivasusenlagadatauuiliy
aumaluladindfrmeluaule wageglsBuuuildulmie
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winlinveanalulad (14 Delphi technique)

UsziiuszaumaluladveanuLad

WAULAE N8N UUTINAUUSENNUSLAS

f1ua Technology Strategy

AtUN1TWAILY R&D (AHuN13011 Road Map)

Delphi technique '3'§ﬂWi‘ﬁﬂfcjm:&%wmm%wmmaﬂmmé}’aami
Tuounan (Insdrulngfldlunsweinsaldumalulad) Wesimdeyad
wernsalls asinUSuanuAniiusaulstennassiufuduunlduiies
WAalusuian %qﬁﬁﬁLLﬁiazﬂuazMLm%zwﬂ']ﬁ’mwi%LLammmﬁ@Lﬁumu
WUUE1999

Road Map fa Fnslagaziduaiiszyfathmnedidesnisinie
a¢ls uaridnisdifunulagaziBeniidmuasrezinaisnidunisesng
TaLau

3 0t 5D ORT IS 575,




sly, POS System (Point Of Sale System) @@
3$‘U‘UﬁLﬁUﬁ'ﬂUﬁ')ﬁJ%ﬁ]ﬂ;}ﬁﬂ'ﬁ‘(ﬂﬂauﬁq

/97 16 GPS System (Global Positioning System) f®
JEUUNITEUMWALIUURULan

*** aA7591: STUUNID software packet waasAivtnnasls **+

sULUUYBIssUUNan qnReulgluusen

[

(av @ kTua Tuus6maz 1% zvueiydik

- a
VD 28U"Y

szuudeyanisdndivite | WuszuufiSenunussuunisaiugy
(Distribution system) NTINAUNBAUAT 15U POS system,

delivery system

szuugsnssunen sy | Wlussuudlddiunisiiunisamuy,

(Financial Information) FYUU ATM, S3UUsasIwanUagudunsi

POS System SEUUUSTIUAT nafe Lleiing
(Point Of Sale System) | F15zilduilim1tiines u1slanagiiu
wnNteyan1sve (Wu Feulelns,

Srunuinlng, lasdule)
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GPS System
(Global Positioning System)

& N o ) &

Wuszuunssyimumdsvuiulan lag
nsldaisudendudyyianuids
LAS995U FITEUVILATUIAAILNAU

Jagtuuuiulanagiawiug

Traceability System
SYUUATIIADUIDUNAY

STUUMNTIFFDUIDUNAU AIWATTUY
ANSHARN FTUUNISVURS JUNTTNID

1

HUTlnA AI9E WU SEuunsIdeu
aulasnseetems Wislinge
ARUAMNINUBIBINITIA Syuuiiey
Juszuuiilinsageudumaiuues

DIMTHILATURDUNITHER, VA

7 PSS PORT IV 58,00




N 4 —Ne) Y a a
@ ‘Jz‘UU‘VIQL"Uﬂu&I’mVI’NEJEJﬂLLUUL‘?N’Jﬁ’)ﬂii&I
S Aa CAD, CAM

1
a a = o

$UUNI528N JAAINTIUNFAT
| I a v - | o
(v KT/ Tuus6maz15 zvueoy dvk

0R) a5UNY

CAD (Computer Aided Design) | tlun1sidwonduslunisesnwuuduy
nuned AU Inesdelunis | dau(Part) UNIBAINUTBLISTEAINULUU
DOALUU 1809 (Model) Ua@1usaRUNLUU
sanuEIuLASesRule TRy
smduaransnunniu Insuanady
WU (Drawing) vi3elnétesa CAD @

'
al

fidamnsauilvauaulduuuiiaan
wardlaugnaesieuinlunEnase wu
1Us1nTU AutoCAD, Pro/Engineer uay
SolidWorks @sldfunnluniseanuuy
\w3es Fnsnauarisneatig

AM (Computer Aided Hunsldgenduaslunisadiedids
Manufacturing) ﬁugmﬁm%’umwamﬁﬁ&mdﬂ 59
vaneds eeufiawestiely | 3 (G-code) iilorunuiAiaadnsly
N13MER nsvUILNSKARTusY lfiatesdng
Wrladnesdewinisndnedsls was
annsnvhanldlisifasuuiun
fanuusiuggalaglamessuunisuas
Tulssnugramnssuiuazihdeyanms

5U1990958UU CAD a4 lviszuu CAM
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Tun1smuauuasdusUTudiu Son
5vUUTI [CAD/CAM System] il
Funuitldeonuiidnvasmiiounuy
3D 990 CAD #ildmanuuul’ uenain
d8sau1sald cAM Tunsanauny
NTEUIUNTHAR IR USE@NEAINUNA

JUAY

FA (Factory Automation)
MUY TLUUAIUANNITNER
Snluilmlulseeu

W usguufiaauaunisinauves
w3oednsliid udnwasSnludf
a11150U5uLUABunsEUIuNITHAN
\iendnduseswiniuld Tnedszuu
Woaudsnaznisinnisaaiunisal
andu leruAuMsha uazlua
doundu vilann1sgayideanadng
AANANATioNAnTY SIRLALSHTT
NSHER wazUsendnmuy NIy

CIM

(Computer Integrated
Manufacturing)

NUIUDY TZUUNINARLUY
NEALNATUAIYADURIADS

Wuszuuildnenfiumesidrunmuny
NTPUIUNITHANRIVUA LA NI
00NUUU AT18% Ml Fadie S
UyTdunu AIUANAUAIAIATRY FUDY
nsnszaedud Tnefintifaduayu
msvhauvesnineieades sivlk
\Annnsuanivdsudeyaseninaiy
aansafemuaauganuagiuvemn
nsruIuNslel
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25Uy

IC Card

IC Card fg ansnethiignesnwuulyt
Duaeslwihileglunisananadin 3
IC Card fiflauUaensivas a1u1sa
[~ 2 Y o1 [ v
WudeyauIuamnnls dwlvgludng
ATM, URSLASAR

RFID (Radio Frequency
Identification)

Mg STUUANNRAGUINY

Wu IC Chip 3nUszanwilafianansa
g1udeyantunauingls lnedagdu
gnianldunuuislan Ussnaume 2

Y

dru Toun he(Tag) Faildlalasdnd
fnstuiindeyaiieatuing dauia
Active Tag defluummedognnelu uaz
Passive Tag #dlaifluunineiogneluy
Failthuniuuasdnnit uenaniss
fipS0381u (Reader) FaevimihfiFou
wIeeuTeuAtY Tag

ERP (Enterprise Resource
Planning)

WUD TEUUUIIIS
NINYINTOIANT

\Ju software application #lesAns
Tglunisusniasnsneans (Man,
Machine, Money, Information) 19
Feuloeszuuaumng voe09Angidn
Frefu Faudsyuuauniesiiudad
WAYNITEU FEUUNUNINGINTYAAR
FTUVUTMITNITNER SI0DIT8UUNTT
59918 AUAn Wevaelin1sInauwny
wazusmInsSnennsvesesAnsiuly
oehaiiszansam sadwioaninan
LazdunoumsTldsndae
o819 1wu SAP 1 Hufu
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\\ i II
@5 EC AB N1SU9V18AUALAZUSNITHIU Internet
Va7 1

*** JaA7531: YAAUAIHEYRY EC ***

EC (Electronic Commerce %38 E-Commerce) Aanisl4de

Internet Tun1stauevIBAUAIKAZUINIT AABAIUNITVITHRY
ALAUVAY EC
1. TH3uaeuei
2. anansaveaudlvialan
3. aunsngenssngunelagliiiunefaunans
4. ansunulun1sanin3uasen

Vonossz3iven Ec

a

g6l 25u18

{e - iudeyavesinsiasin, Tadsuinis
wenl3luiivasnste

- ATIvdeUTRLAAUATLYR

_ ayaeumds, 33msds, anuide
ARLRREAD)

- finmsdsialunstissduiienny
Uaonse

o = 1 a

AU - {U1eBsTEUTeuIE, Nieg, Msdnse,

d
lidnuiaztoyadua (3Fn1391se
Fu, S1AnEURN, A1d9) Iignaes

- fowsaaeuiiiotesiunisianaia
YOINIAAUAITY dainTiog, dadudn
Rkl

- Shwdeyadiuiivesgndn Lt deya
TUUnune
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TROVOV EC

1 25U"8 PR

BtoB Hunsteveszning | msteredudniudu

(Business to Business) | &fwieiu USunausnseninegn
fugfeeiusy
LA39UNY Internet

Bto C Hunsteveiu WU $1uAUEN

(Business to Customer) | sgndngenfiuguilam | eeulai, n1svigsnssy
AUSUIAIINIU Internet
(Internet banking)

CtoC Hunsteveiu mﬁgﬂﬂiﬂixgaaamﬂaﬁ,

(Customer to Customer) | sgninaguslaaiy mstereAudniiodes

HUsLaR

BtoE

(Business to Employee)

Wunshnsaiuszring
Usennuntnaulu
DIANTAULDY

syuvdna1snelu
9ANT
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\\ L a ¢ [ A [
@ Embedded System (Juszuumeuitumnes Negluesedld

1/
S luihluediFeuswdueiosining
Von

K9 19

*** igA2591: YUV Embedded System faagls ***

Embedded System %38 szuunuuilesn 1ussuunauiames
yiavilaidvhauhuiuresenianiiazvendniiflomuaunmsinuues
gunsaliededldlifiuagdidnnsotind laun ieddilninluaiaFou saud
wosinanasnag Tnsszuuiagldidusamuaumahauvesgunsal vide
LANINANTSYINUYBITLUY WU STUUAMUANEmYRvaaAsesUsUaINTA
sruumuAuNITedamadlusasud SisEuUnNIIAMUALNTEUINTS

NANYD9599U LUy

Ll a5y CORIAN

wsedldlwily | Wussuuifiegluedes | w3esdndn, dng, wilulasi,

AU TeludinusednTuves | Insvied, vidonstdnd, nsdnmeds,
197 ECSEIIHE

wesdinsne | oglugmanvnssusng | uesudllsesny, gaaivmnssy,
1NN soeud, ANy
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Information System Strategy fa

. nagnsn1sdnszuunsTnulidussuvasaume

*** faAq531: Information System Strategy dinguszasnazls ***

Information System 38 S¥UUANSAUMARNNALNS

wuefe n1sdavinszuauntsyinauliilussuulaeldszuy
asaumaiolimsuisszansammsinuvesuin Jeazlidoya
fFdulusznaunismausudiiunsagsia

Tneithmnevesssuuansaumadenagnitu doentsiiagyinli

ATZUIUNITVINULY @050 L IUNITHALATIFADUNITIINULA

E-R Diagram A® LHUNNLAAIANEUN LSV Entity
ey Attribute
i DFD (Data Flow Diagram) f® WHUATNTILARINTT
S Inavesteoyalneidrulszneu 4 e fe Joyadlda
Tuszuy (DATA Flow), M3Uszanananianeufiamesii
nsgvhiudeyaluseuu (Progress), unaufutuiindeys
(File 30 Data Store), Asfidanansznuson1sviauyes

3%UU (External Entity)
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*** 9A2597: E-R Diagram &a1131n Entity Relationship Diagram @4
aefidauusznau 2 daufa Entity vivaingiisnaula, Attribute visonnauda

v a P2 o o ¢ . Ay R o
%aamqmi'}auh Iﬂ&lt‘ljf’JﬂJIENﬂ'J']NﬁNWUﬁ‘Ua\‘I 2 9819UA28Y Relation 1159

AMUTUWUS ***

yilp adu1Y
Entity [ Relation name | Entity 1:1 %58 one - to — one
Entity [ Relation name | Entity 1:M %138 one - to - many
Entity [ _Relation name | Entity M:M %38 many — to - many

DFD ¢8u191n Data Flow Diagram Fadulumadivansnislva
Yoanuvseteya tneildiuuseneu dydnvel 4 ag19fe

1. Data flow

2. Process

3. Data store (File, Database)

4. External entity

fyanual i) ALY
_— Data Flow nszuanisluavestoya
O Process msUszanana
 — Data Store uwanfudaya (Duidu 2
File name

(File, Database) W%aﬂé%asi’faaﬂa)

External Entity Feflog UPNITTUULAAILNTDEINA
external name v

NIETNUADNITNNNUVBITEUU
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A8
nsrvIuMsLiloSumdsgengnAtanstindsduiludignauans
1ng DFD

ABIFUAN

A

@
B JayaduAInInag
-B‘G Y
ro
c
«
G
;?
@
L]
v %
dayagnén

v v
— FUVDUAANAT
£ YRR}
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N, 4 '

@ n15ldeu “IT Tools” evliiiuysednsnn
i o, UMY waznseansiany

*** JaA2537: 1T Tools A9q AA5n15ldeunueenglslatng ***

IT tools N I1FTemMsINaUszaANEMWMISTINK

= a
) U8

Network A5 BUN BABUNIMDS Ar8a1eLALTa
o v & YV = Qg/ 2 Y o v
Mliuys Teyaniousuines lavinly
WLUsEANS NNV wazanelganela

Office Tools TUswnsuadnau ldmsunisiuienans,
m15196199 Yagtuldauiuegaunsvany

Groupware Tdlunsdeteya wu n1svssiesuseyy,
msntdanune, ddwad anelungugiu
Wgfiu H1usguU Network

Software packages lunatguTgnasiiszvuarunugiy
A A ) P . v o oA
Mwmdlous Aulufiaulaneis detuLiie
< Y a X
Ju nsandunulunisndaluswnsuiumun
To9tu 398 software packages 9911
RUNAINUTZLANIUAIG) AaeuTenly
numiula

System development N1999NLUUTEUUAINAIIUADINITITIY
wiazlenanianlddeargeiula
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\\ d II
@ IT Solutions dAuangaeng Wy
> . SOA, ASP, SaaS, Outsourcing

v
kIvean z3

*** da@3591: IT Solutions Avazls wazdiazlsUng ***

® Solution

nszvunsuAUmseuuulagly IT

o e v F
solution NRYHTTAANK

R 25U

SOA SYUUNLWNIAATNADINTIASEUU [T
(Service Oriented Architecture) | Tusspnslmdussuu@ausnig

ASP Q‘Lﬁu‘%mi Software #1U Internet

(Application Service Provider)

SaaS Wunsliusnns Software Hu Internet
(Software as a Service) Tngaunsadanttanie Service NRa9Ng
Taule
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\, Vs

@ A5 IIUNTINITWAIUITZUUAITAUNA 2FD 9]
=]

oot 2o AusANudlaluneuiuneiiardeyaansaume
Y Y

**x YA Computer literacy uag Information literacy foagls ***

Computer literacy
mngANud AnuianuitliluauauiRvesmaniame svse Uy
W3BYILABNTIRETHATAINTaRUlAIUNTRlARN M E SUHAs Y TiAY
4 tdl o = v v
wihfeglsanunsasieylslavseldls

Informationr literacy

mngANI1 Anu3 Anudilaludeya nswnte msUssidiudeya
a v v a Py a & o w v v
Pmunle Inegduszuasivinue nsiesiedt anansatteyaitlaunlely
nsuAtgym
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‘\@' N1SNUHULNDDDNLUUITZUUEITEULNALUAZADININUA

1,
= 1. A1919015%1978 2. {5URAYaU 3. AUANAD
Vo7 25 g - . o

4. YBUWANITIINNIY 5. N1TIATIZRAINULELS

XXX v o o Y o & v
42591 TUATINUNLLNDDBNLUUSTUUESAEUMALUINTUIZ Ao

Muunazlstng ***

N19INNUHULND DAL UUANTEULNATEUUTY #09in15ANAUA

. o &
29AUTENBUAI
dl QS
i) 23UNY
1. H1519ANTYINY M1519N15N19U, A1RUIUABUNITVNNIY
WU §1AUNITINTTUY, NISHNDUTY
2. {5UinYeU fmuadFuRinveuLazdILUAR NI NI
Tusaztumou
3. AUANA AUANAIYBY Output AlAlaliieuiy
quUsTIN N LY
4. YaUWANISYINGIU AMUUAYDUUAVBINITEDNUY WINAINUA
aTaunniulUagyinlaldaunsaldaula
asuynileiduresszuy ddeeiiuluavll
WAUSEENTAN
5. AATILIAIULEL AATITMAULFLINILLAATUTEUY Ay
ANTIUNITANAINULASINSDUNIBDNLUULND
Jo9iuANuULEgINaznaTu
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+  Business Requirement (A2131A84N159119550) AB
< ANIAINRUANTEUIUNTTYINIUNTD TIATUNITVIIUN
faansaudussuuansaunalidaay

*** JeA591: TUN15ILATIZH Business Requirement Uufagldaglstng ***

Business Requirement

A19AINUANTZUIUNTITTIIY wSaTardufideenisvesssuy
asaumnalitaaulaeadfinagnsn1egsia, ssuuteya wag A
AOINTVRI U

1.1 MYUAAINABINIINAENENNNEINA uagsruuteyandeamslvidanu
1.2 Aiasnginnusensvesgly

1.3 ATILINITVINUVDINTNIUDSS

o v av v
ihdayanlduasusausu

2.1 MUAANLEBINTSSEUUNSYNIL RonsimunduneueInsinay
fiazynsiaunduszuuansaune

2.2 MAUAANUADINITVOIRIATUSTUVENTAWNA AB N1SATRUATNTUY
msvhuvesiusunsundasnsiidueensls desmslvdiiadduves
TUsunsueglstng
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1 o w &
\@' 819UTUN1591990NLUUISUUAITAULNALULIIAD Y
= N1%UA RFl (Request For Information) wag RFP
BavoR E T
" (Request For Proposal) iiedsludausenaisurilusunsy

**% A5  MIN15I1DNNUSENIUREUTUTHASUUULVUNBUBENalS ***

2 N

RFI (Request for information) fig ns#iE@evelidnnangiaasids

a 2 s

ToyanAvnITUIINTIU W Jeyagsiavesdnnaieiess, maluladnly

9

Wag RFP (Request for proposal) Aig Lonansfikaniaufen1svisetoya

VDIENER Y3OEANN NuaneenlUdasudng visedwnaneioesiaulaiFuau
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Aindnsaglvuseniaulads RF wniveuseneu
NSRRI FadeYadzUTeNaurmIesEUy

[V Y

Software, Hardware u3wmgsudnsldanueg

U

2. Yuteya

nasnusEniaulaneudeyanduudd {919
nsiiudeya

3. IANUABINITVDITEUU
ANSAUNA

nanlaeyauiarusenud g 3199z
RFP Tngsvydadming, Tnguseasd, faddun

£ o

FBIN1INTYINFRY QYN

4. SuteyaangTudna

HSUT19UA a1 UUINIINITHNY
(assais,yilavedlusunsy) Magldlunisfusau

5. Suluauasian

3199z Fuluiaue AU TIELe
Wiguiigy

6. lHONKHSUIS

MAINHATUIMNANATIALAIIATUTINI 19T

A Y oV 4
WongFuinslunisliany

G OTA TP P gRHER NI BT TRR
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[AUAAUABINTS] [Weouluswnsy] (madauluswnsy]

o

1 o w o
~@' A1NUNITNINUVDINITINDBNLUUIUTHATY [219061]
5:
Koven

25 [p5295U9] [easald] [19euase]

*** aA2591: MN15190nuUIUswNSUTvunauaengls ***

2
v &

MOV

1. MUUAAINUABINTT ﬁwwummmé’aamwm;ﬁ%ﬂm

2. 9ANKUUTFUY panLUUsEUUlTnsatuAINABINT STty

3. Weuluswnsy WeulUTHATUAUTUADUDBNLUUTTUUMTUA L LAY
wenideuluwsazlugadmsunisnageulusunsy
wiaglugaiy Sundt Unit test

4. neaaulushnsy paannedauluswnsululias Unit wai9eviinig

a
NAFoUlUTWNTUAILAAUAIT
1. Integration test

2. System Test

3. Running Test

5. A5V FuruangFuane Inensiaaeudn Wsknsunlans
fumnudsansiinvuavselal vidsandulviaiy

¥ 1y ¥ dl Y 1
nseusuyldnuamgionsifulusunsuigsuing
A0

6. lHauasa P luswnsululdauasaludunsuiionanudeianain

Tunsvieu ikdedsuinaieinisudly
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@ NITWAILITZUUATURDUASL
,W% 2 External Design —> Internal Design  —> Programming

*** A1 AINUTUNBUNISWAIUNTSUUR Y lsTNg ***

Sunaunsesnuuuszuuiin

1. External Design Lunisoonuuuludsigldannsanesiiule
19U Screen Design, Form Design

2. Internal Design mssenuuulnegitannszutlaseenuuuilaidy
mMelufisndusisqueddusunsussuu

3. Programming N150enuuulUsunsuiildainnisvia External
Design @z Internal Design Insuanaaniluluga vigodlertu
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O’ AAUTUNISNAFBUNISNIIUVDILUSLENTY
= 1. Unit test 2. Integration test

3. System test 4. Running test

*** J9AI59:  AINUNITNAGBUNISNNI9IUVaIlUsASUTI oz sUNg ***

A19UN1SNARULUIHATY

1. Test planning 1NsiNuNIIVIAdBUlUEAIWATINPUt UnALaZAT
input uaﬂmﬁamﬂﬁﬁmumﬁa@mmﬁmwmm mnuattnunelazinng
Jufinsruudalusiivhnsmedeunazsuiudefanain

2. Test execution ¥n1snadaunazlituiindlesiuaudalu
fvnsvageuLardIuIu TeRananiiny

3. Test result evaluation thuafildunussfiudieiSoudiouiu
Adiladelsinssuuiiussavsnmuasiadosnmviols

VR 0d TP A SPORTINT 575,10




Ussiammsmaaou

FUp

25u"Y

1.Unit test

n3aeUNIYIeIL Wsunsuudaglugadtunivielyl

2.Integration test

N&3970 Unit test laSaudagynisvageu Integration test
TlUsunsuusazluga Wewnuduldinuunavselyl
/M INAOU 2 UUUAD

2.1 Top down test |iJun1snageulaeisuain
lugauugavedlsunsunau

2.2 Bottorn up test | Jun1snageulaeizuain
lupadsgavadlusunsunau

3.System test

Na99INIINAIINAEBY Integration test WAL Fupoudnliaz
¥nsnageuldsunsusiaszuulagliinisnaasaiiould
NuTsuilensiedeunsyneuedusunsutessuy Tudu
eviiinsmadeusal

3.1 Function test —» nagauilsidunisvhauvestuswnsy
3.2 Error test  —— VIA@0UNISUANA error

3.3 Load test — wadeunsvinnuMelaanzlsuin
UBHEHERL

3.4 Regression Test ——  yhnisnadauiiiavinisud

Jorananudgndululusunsudaihnuldunanseld

4.Running test

naaauLilaluswnsululgeuasandn TUsensuyinauuni
50kl
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‘@’ ASn1sUszitiusaananlgne
5 U99N1599nLUUIUSHATY

XX v o . ad o a J 619/ J
YBATIN: 6N15UISLUTIANA I VYDINTTDDNLUY

TUswnsuiingngls ***

Function Point Method fa n1sUseldiusimAlga1eveenis
Weulusunsu laeusziduain 91u2U Input, Output, I1UIUTATY, A3
gndrenarsvIuntaeveslusnsuiideans

Program Step Method fia n15UseiliuAldanenis@eulusinsa
1PgUsZIIUAINTIUIUUTTVInYB9lUTUNTY

VR 0d TP A SPORTINT 575,10 n




\\ ! ,I
o
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**% JaAI59:  29N1589NWUULUSHNTUINTRUUTATNG ***

Ismsaanuuu(Usunsy Software Development
/3 a5UNY

1.Structure Analysis Method Wudsnseenuuulusunsulagutsdunou
MM3¥au Msvihauveslusunsueanidu
diuq Feilvanunsaunlataunnseslunis

[

yMauveduswnsulade

[

2. Object Oriented Wuisniseenuuulusunsulagliniig
ddnyfuTmdsannsausznauiuld wagi
uvhausamiild sufsensnsodedoyadild
TUl#3nduqiiAeadestunsiany

3. Data Oriented Approach \uns@suldsunsudisjatiuuay ey
(D.0.A) ddnludadeyalilunuataiuvdn Tne
whsszuudansdeyasenidudiug Gasguu
dmnfiniswasuuladassairadoyary
whlelusunsulaenn

4. Process Oriented Approach Wuns@eulusunsuiduluds Process
(P.O.A) nsvineuasuumdn F99suUs Process n1s
vhauasseenidudiug Jeszuuiimniinig

WasuwUasProcessazwbuluswnsulaen
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Waterfall Model tJuni1swaiunszuuifivunauwuuingn
= [~3 1 = ¥ [
Aa Wumstvaanuuasasiagliiinnsdounau
‘@' Spiral Model tun1sWamnseuuilyd PDCA (Plan, Do, Check,
= Act) TunisepnwuuLAay Process
Prototyping Model \UunsiauIsTUUNas 1L uUTae sy
wuarligldlonaassldnu

*** aAI597: N1TPBNKUULAATRENINMNTIazls ***

(Wiaamseanivy

Tuma a5une

Waterfall Model Dulumaiideuldlunisimussuy Wisy
wiloutanitluaainuuasanenuddu
Taglufinisdounau walldeidafeniinig
Wasuwlasnudeants wensvhauves
Tsunsy  azanunsavildonuasvinlidy

AOUNTITVINTULNNTU

Spiral Model wuslusunsulugjqeemdulusunsugaee
Tneluusiazlusunsudoss 1 1433 PDCA
Tunsimunlusunsy Tavaglalusunsugeosy
waziilusunsugosiululignaassddiiie
Hemnuiuuaziinisusuugs Tagldoan
Warnn v

Prototyping Model Lﬂuﬁgﬁ;ﬁﬂ’wuﬂﬁ%’ﬂﬁﬂﬂmmm ADINARDY
Tlaenisilusunsudimaaeslylvgldou
Hugmaaeuazasiaaey Faazannsaan
Tornna1nTEnIglinuiugimn o
TIN5
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nsaniuemulugduuy “Project (1Asen13)” lasunIs

o UIMSAY“Project Manager” (§3nn1slAs4ns)

**% JaA1537: LASIES19NIIYI9IUUUY Project lazlstng ***

PrOJeCt YEUalanaN ﬂ']iﬁ’liJG]’)ﬂ‘L!"UENﬂﬁﬂJﬂusllULWE]‘V]’m’]iﬂﬁ]WLﬂHLUuﬂWi

dan3m B4 Project aiidnwais iyl
1. iunsswivesnguey AlufiFeivaluusazansn
2. nTEUIUNSTInUnneg1ailingUsyasdiiiesagausienne Tin1sia

o =
GUIYR

3. vhaumelaminensngniviua
4. 1 JUN15INEITUTIATI atasan1sAaRLende

(aseatiovev(Usidan

Project Manager Stakeholder

<> ® End User

Project Member

® Qutsource

Project Member Project Member

UAAING

a8u1e

Project Manager

Judsuilageu Project dvihfivimsnineans, m1319n1s

Y1914, AMUAUNTNVBIIU

Project Member

a wa

Jugvineuld Project Manager ﬁwﬁﬁﬁﬂgummsq U

A1SDBNWUY, NSWEULUTHATY

Stake Holder

& v a 9 A A PR Y . | v
JuifdunertemseiidnlddudsiuProject wwu fldom,

UIYMETUI1(Outsource)
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@ Project Scope Management #1884 MSUSITNAANS
. WAZVRUVY, YaUWANETaITulUSAA

*** daA2537:  un1saiusulusidaiiuy

faalinnsusunseslstnanazvinagngls ***

Project Management
M5USM3 Project TuBuauAn1sBududavin Project aunseiiins
Sdnsutuneum ey e limsadunsidulugerudeudos s1uiu
Process U84 Project Management ﬁ%umuﬁﬂﬁ
1. 5udy, MuruBuiulUsEa MwRunsyheuidesnislmdu
9814l3
2. U§URny, S aflunsujiianulagiasied, auausia
UYL, MITNNTVNN, AN
Project Scope Management
Scope N NMsfruATeUAveIUTidewluproject voulwn
nsvhavestusdainduaniinssv lunoududuprojectsioafmuavauius
msvhanulidaeutoy warazdewihnsusmsinnisprojectliiadadunny
nanfirruauaslildnadndauiaalisne
WBS
[51EINsaUs Project Scope saniudue Tneidendn WBS

(Work Breakdown Structure)
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WNaaWs"A naans"s

YULIANITHIUN" L YBULIANISHNIIUN"

a

uUn"

Q’IUﬁ"z

U

YULIANTTNUN"2

U

a

9UN"2

PMBok 1Jun15usysiusian Tngiaisaiusuisiusidaain 9 9o

drAgyaail
fo Aa5uNY
Scope funveuwAvadlUsdn
Time nanmsAdunsuaziuney
Cost AVuARUYY
Quality AYUANINTFIUAMNIMTBILUTUNTY

Human resource | dnyaainssaudinlusidauasineusy

Communication | Usgaununeluiiy, dndstoyanisluiiy

Risk Uszillunazananudssiagiin
Procurement advayuninensiidesnsiiulusida
Integration USMsNuUNNsInvedUsidariaranlisiusy
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\, V4 a < Y
@ A1SUSUISIa1vadlusanaz 1Y
et “Arrow Diagram” %38 Gantt Chart

**% a5 2on15USWIsLIalaelY Arrow Diagram

198 Gantt Chart vnagngls ***

Arrow Diagram %38 Gantt Chart

Ao unudafiuanaidomaunazszesnaiildlumsinenuluusay
Fupou annsaRemumimTvesmsuiladymlsie

79814

fansseznanau C ashudn 3 Yu (whe 2 Suw) Wikwinnaiides
T luaustanun

aAmidn 27y

U B NuD NUE O
27U 39U 27U

NaUaAALIAN
A—>C-—>EFE Tona12+5+2=9% < - Critical Path
B—>D-—>EFE MWna12+3+2=719u

b2
=
wn
Ec

ABYU d1113IN

NAIINAAIAN
A—>C—-—>FE MWna12+2+2=619U
B—>D-—>EFE MWna12+3+2=79U < - Critical Path

annails 2 Yu
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LENOVO
Stamp


Loy
Critical Path f® Lﬁ‘lJVl’]x‘imiﬁNﬂuﬁU’mﬁl’QG}ﬁU@Qﬂi%U’JUﬂﬁﬁgﬂizUU
® Gantt Chart
wNURaLERINANANSALELLTd T AlAgWA LU LLAR AN
wnusauanwitensyine

1 2 3 4 5 6 (month)
Planning
Design
Running |///////////|
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“IT Business management” Aa NANISUNNIngUTEaeA

q

a

A a Y A = a =
S fieuivsiisyuu IT fedesnn wagliusednsamsiuis
ShwRunInveInsliusnsndllvatugnen
“Service Level Management” @8 N15USNNSIANIT

N133NINUNINYDINTIAUIAITAY [T

*** JaA15397: AURUIYVD IT Service Management” Aoazlstng ***

IT Business management

e IT axSenauilh “IT service” Wunuiitimiiisnvnadesam
LarSNIIANNNYRITEUUIT TilUIAnsegndn

ITIL 8831970 Information Technology Infrastructure Library” tJu
1@NasTisIuTI Best Practice 98311503075 IT Service Management

SLA (Service Level Agreement)
fio LonansgliudnnsiT SuuseRunisliuinstugiuuinsviegndnlng
LU demveanisliusms veumwavesszuy sesamsinderiasuuss
Jayn szeznanildlunsgszuuilessuvan

Service Level Management (SLM)

Fufanssufiituitensiedeuinsyuy I uiusyansamduluna
fitmunlSludyamiell lunmsudmsiueslvngn POCA Tunisuimsns

AsIvdeUdYeN SLA nsaly
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“Service Support” fa N1FANUAYUNITYINIUA
LYIVBIAUTEUU IT

“Service Desk” A9 duaUNINLINLAUINISADU

*** JaA597: WUV Service Support Wag Service Desk Aaazls ***

Service Support
Wunis Support AsnssuusearTulussuu T lnedintinavang ves
Service Support 41l

il Ae5UNY
Incident Management dlesvuudy, indan agfoainissuudlulam
9819590157
Problem Management AumaueInsiindayuazinn

Configuration Management N13UINN5IANIT Software, Hardware

AnsaniusEUUlASIES19v095EUY

Release Management fimsusuussssuumungnimuatidnnisi

Change Management dlefinsiasuutassyuu Feaiiinisfidaia
Tumsvidniiunsdsunlasszuunazling
Wasuwlasianaruduluagrefiuszansam
warUaonne

Service Desk gugusn1snisnaumaiuangnAvizerldanulagvinnis
JuiinAmaNassuulaziwmhenneItewaly (@135ivei3aneadl Help desk,
Call Center, User Support)
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“Facility Management” Aa N15USMISIANITATUENN

i 5 WindeuvasszuulegluanminfuazUasnde

*** i9A2591: AUNUNYVDY Facility Management Siazlsdng ***

Facility Management

JufanssuiivhiuiieguadeUgnasne, anzwindey Tiegluanin
Univaendy lngazveensiiagemall

1. AndaATes UPS iiednenseualnilialudu

2. fnssgunsailosiulvinszannainiiong

a g.j/ = A = %4 1 ¥
3. finfuasesilodengunsalliegluanimduns
4. fnsagunsaliualue 1Wu anemdad Notebook liveUasiunislasnssy
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@ “Internal Control” Tgms19aaunisvinauniglussans
=] P Y] a o
s WeteauANURANaIAluN1SYINeUY

*** Ja2591: InUITaeAYal Internal Control faayls ***

TUszaeAvas Internal Control (ns3aaeunelu)

1. dfinUszansnm

2. AFIADUADTULNIINTTRU

3. SnwwasUfuAnIUNgvaNY

4. SPYIENINARBINIINITHRY

Alag19taufURvas Internal Control

1. a539@8U Process n1svinaulundagieiniveRnnaineagnelstng

2. ATIVEDUVBULYA, é’wmwﬁwﬁmaﬁ%’uﬁmauLLazmﬁﬁfmumaULsum
NuUVDIAazHY
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+  System Audit A9 N1UTELEIU ATIVEOU AINTIUVDY

a wva

v o ° Ny A = &
L swu‘lmmLLuzumﬂmﬂiwQﬂgumm‘l%qﬂﬂam 3 g9y
DATLINNNYUBDN

*** JaA2597: IngUITaeAvas System Audit Anagls ***

09 Usza9AYaY System Audit

System Audit TUNBN1TNTIVFDULINDS N IR, USTENTAN,
AnuUaendvetadns lunsdiimutym vinsmdumsreslymuasualey
YUNBUYBY System Audit

1. System Audit Planning Myuangau o Sunanvesnsazadeu

2. Preliminary Investigation msﬁ'ﬁw%’jué’uﬁ%uLﬁammaamsw
$IN9€) maamjmmﬁLﬂuLﬂmmsﬂuﬂ'ﬁmwaauLﬁaﬁu

3. Investigation N15 Audit 1n8n1dUATYAL, ATIVABUNTINIUDTS
LAEAIIIADU LABLONETS tAgUILONAITUANFIUANLUUTIENIUA Y

4. 991 System Audit Report $1891UNaN1S Audit Tneihilow wu
NANITATIAAOU, TOR, VolUzIR1e

5. System Audit Meeting miﬂizéqmLﬂamaaaaumﬁiwmmmams
Audit IndideRanaaviels Tnensuaniudsunnuiiusenineging Audit
fusunumienuesign Audit ifanudndudeanlussnuiiinisuily
Lﬁaaqﬂwamﬁ Audit

6. System Audit Report Presentation mﬁﬂisﬁqmﬁaiﬂmm
HANTS Audit AUTIBNUABEUIYNS

7. Follow up R529@0URAAINANAURENUBINITUALY
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= & v Y aa v
R Array A ﬂ']iLﬂUsUalluaiumeLLUﬁV]NaﬂUmg ﬂuGQWGUENSU@M”a

g Iegliudaiiesdaudeunudeyaiiayn viviluuuumsd
v o Y] a | ! L)
BV 2\ fiureeiiwlsvlin Aray azeglugUrewnuialutenses

1 [

sofuluadu (Array wuu 1 37) lnefdorinunimntesiediviinves
Joya (Data Type) unuufeniuvisvun wananifuuswuy Aray
[ [ < aa [ [ | aa
Faanansadaiuluguuuu 2 85 (Auludnuaznisn) vise wuu 3 U6

¥
o A o 1

Tnsaziuinsosdaiuus Wuaisusa

AD89 LU

Array 1 1§
AUs A AlO] All] Al2] Al3] Ald] A[5]
FUA int 3 5 11 2 9 10

Array 2 3@

0 1 2 3
0 1.5 3.0 4.5 10.0
1 2.15 1.0 250.2 245
| [ I 1
| | v ] 7 I 7

1 2 3 4 5
20l By Lalf ]| Lol 3]

Data j E Pointer
list

List Ao lassasedeyanweulewaidosiulunudiv Tnseradu
anwawldunss (linear) alufadazUsznoulumelvun (node) Tunilslnun
Usznaumudiurestoya (info) uazduuassind (pointer)
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PUSH (n) j |—> POP
9y o w
AUVOYADDNATNAIAU 4 > 35 2 51

4
3
2
1

Stack
Stack fia N13IASTUNITIEN-08N WU WINBuaBNTvas (FILO %ise
First-In Last-Out)
(Freee wu Tuln nvurignlddnludduusnazgnisesnidudduaniing,
nsNmsdedau dgdomBunisdaduuugnoanion)

ENQUEUE (n) —¢

4
3
2
1

|—> DEQUEUE (n)

aueﬁlegaaaﬂmmﬁﬁu 152534
Queue

Queue A9 N1SINAIRUNISIWI-09N LUU WINaUsannau (FIFO %58
First-In First-Out)
(F9819 WU NSWILITDINT AUNLINBUIE IPAID1UTNDN)

IS a

*** Jaad3dn: lassadnedoys, daya duulAalunsvinauagialy **

Y
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DATA fie aya Judsireufiameslddoarsnielunios Inesiadng
-:ll d‘ ¥ (% Qs.‘/
MAv vl

1. Data Type A8 vlinvesdoya wu ddnws(Character: char), #3183
duaudnnteger: int), 31U Real: real w3e Float Tuegiun1w
ADUNIADS)

a

2. Record fia Uaya nilawan 3ndeyaimiuludnuazranna Wy

Y
Y v A =

ToyatnSeuniliauaninSeunsvies FadeyatnSounisauaziu ¥e,

Y

WanakagsiaUsyIea

ID Name Surname
54001 A AA
54002 B BB
54003 C CC
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LY

N, 4

@ ludauves Flow msandula (2) dasszyaedn
sl

Qng < = =
i .,  Ccondition 1u Yes %159 No (Y %53 N)

*** §9A33531: Flow Chart foazls ddydnualazlstng ***

 Flow Chart
Flow Chart fie fsufiuaninszuiunisianuvesduswnsy Tngld
Fryanwalgunmdudaesune
dyanwalvag Flow Chart

[ L3

fyanued ANB5UNY

(: AsUAW/AuanvedlUsingy

—> | gnAsuansiianenisivavesdeya

THwanamdalunisuszaiana

wanansdeyaity/een

<> wansdauluiiefndule

WARING, S189UNYNATIUY
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Tnsea$reilugiuas Flow Chart

fiuguues Flow Chart Usenausie 3 uuu undne fe
1. M9NUANAIAY
2. Mataenvsosnaula
3. MIVINIULUY Loop

annsauanslamal

Flow Chart 25Uy

1. ANSYINIUAINAIAU Asyusuudulumuday

1 START )

A 4

Function 1

Function 2

END
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Flow Chart ?a5u18

2. Asaenusefnaula LEDNAIUVDNINUA

START

Function 1 Function 2

v
( eno )

\/

3.N115Y19ULUU Loop NILUIUNITNEIAUATUATIAIAUA

( START

v

Function 1

l

No

Function 2

—

END
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| . a o [
\@' Programming %1884 NS08 UUIIEINEIRUNITNINIU
ar Wsodano3nind (algorithms) lagldn1wiAeunanes (1w

dmsuidsulusunsusngg) Wusiivun

*** fpA2591: ¥HNNVB9 Programming faazls

wazn e lUswnsuNdAgy ozl ***

Programming Languages A9 Aw1u1asguilylunisaeansiu
wsesnauiawmes Inelimsimunhensaiaesusuuluns@eulisgedaau
Aguansaimuateyanneuiune iUl uasduneunisviuie

Uszuianadoya
awilUsunsamdng Adlusutlagiu
YUAUBINTW 23U18
C TAUALDANIIN STUU Unix Wuselevdniunisnaiun OS,

Application software

JAVA TH91uA U Internet, Embedded system Tusunsufi@eulaey
Java Hua1u1savinaulauy Hardware, OS Aiwandnanule

Cobol Taulamluniseanwuuseuvadnauy
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Markup languages
.2 1 HTML, XML

*x¢ TgEgutinfiazylinvae markup languages Iflazlstng ***

Markup languages

a

Tag fio Mmdwmsesianldlunisimvuauwuuves TEXT lngaghed

v v

PnysegneluaTemng < >

199419 Markup languages Ta Ay
wilp adu"Y

SGM SGML ga31971

Standard Generalized Mark up
language THdmsun1sYIN E-book, A3
1 Database +dnN@15

HTML #91191n Hyper Text Mark up language
17a574 Homepage

XML XML go31371n eXtensible

Markup language ingaudInsUNT
MuuAtayAUY Internet @13 YILA
tag loognedasy
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- Mainframe (%38 Mainframe computer) SNGEDY
@ AouiunesuualugUssdnsnings I dugudaiuny
STUUNSINNUABUR AT IUBIANT

Personal Computer (PC) Todwsuidunaufinmasaiu
YRS

**% JaAI50: YUA, ANYULVBIABNNIADSUAAZ YU ***

YinUaIndUNILADS
D 23U"¢

Super Computer TFumsaineimansitu nsweInsalenid, 39013
ATIVINNDINA, AIUDINA

Mainframe \sesmeuiamosvuInlngiUsansamgs Tauu
nsvesisalil, wiesdy, su1A1s, n1suSnIsEnY
poulail

Personal Computer Tduetesreufneiaimyana

Mobile Computer LA30IADURLADIVUIALENIEADNITWANT WU PDA,
Mobile Phone

Microcontroller Huirsesnenfinmesvunndniiliegluinsedldli
puUUEoU

lAseasaiugIuveInauinesUTENaUAIY 5 dundnme Input,
Output, Memory, Control, Operation

1ASIAS19PBUNIADS

*** Japd3n: dauusznauiugiuaaniamasiozlstng ***

VR 0d TP IS PORTNT 575,00




AONTIMOsHAIUUIENOUNUFIU 5 9819 AB Input, Output, Memory,

Control, Operation

dulsenau i Fegunsa]
1. Input Uoudayalvineuiaines Keyboard, Mouse,
Scanner

2. Output WARINAGNS Display, Printer

3. Memory Igd1veyalusunsunioveya | 1.Main Memory Unit
fin9e) wazdauus Memorysonidu | loun RAM, ROM
2 Yszimlugqfe 2. Secondary storage
1. Main Memory Unit Unit lawn HDD, DVD,
2. Secondary storage Unit CD

4. Control wlamnumunevestusunsusiie | CPU
gonmANsieu

5. Operation | fwimmuddswedisunsy | CPU
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Flow of control =mp
Flow of data o

CPU

Control device

1

Q Operation device ]

\

e Output

)[ Auxiliary storage devices ] Peripheral devices

unuaNsdedayavasARNNINGS
gnfaBE1e JuneuNIAILIN “1+2=" TagFuA1an keyboard
“1 + 2 =” Jaudayaniu Input device (keyboard)
“1+2=" %’U%’@ﬂgaLLazﬁJuﬁﬂlﬂu Storage device (Main Memory)
“1 + 2 =” A1ualag Operation device (CPU)
O Fnouves “1+2 =" fe 3 Jagndudinlilu
Storage device (Main Memory)

e“?)” WaRananNIU Output device (display)
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v~ Clock Frequency fa n1siUavuluasuasdeauiiin
Bugn9 fulunan 1 3w (nuduesdeygyin)
Bus width fia USunauwesdeyaauisadslansauiu

Tu 1 A4

*** da@A3591; CPU 191ueengls ***

CPU e gunsalilvivvthil 2 vila Ao

1. wlamumnevean1elusunsuuazeandds (Control)
2. Mwannudswedlusunsy (Operation)

CPU go11131n Central Processing Unit

Function ¥84 CPU

Function 25Uy

Clock frequency A5 CPU Tolunsuseanamds wie i Judeyanu
91983lun1sUsENIaMmAs, muANNIYIUYeIgUnIal

' a0 & £
#1199 Ineinidigitu Hz, Anudalunisuszaianaiueg
flumud nanafenNdgeruEIlunIsUTEIaNag

Bus width Bus Ao unmanldlunisvudadeyasenine CPU U
Y] o . a 9]

§agunsaldus, Bus width Ag YUIAAINIVBATUNNS
Pansadeoyalaly 1 mienal Iniisvestoya
Ju bit Teaidunisiifivunemnuguin (1w bits
11n) agansnsaloudiedeyalauunumn Jsdsadise
Usgansnmnisvinauesneuiines
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v~ RAM (Random Access Memory) A8 #u18ANIY]
Tayavzmeluillongalounssualin

ROM (Read Only Memory) A8 1138Auinftayad
asagdauiinsngndaunseualnininim

*** faA1331: AMANUAYDMUIBANT ARz YTIR ***

Memory
TuvueNAoUR AT ANAIYINIIULY ﬁauﬂaﬁﬁmmﬁﬂLﬁuiumﬂ%’mu
sunsUszananadzgninulin Memory

TRAVOY Memory

w19 25Uy IPRLEN
RAM finuavdAneLdonganisdnell | DRAM: Main Memory
Foyaramaiiivliazgnay SRAM: CACHE MEMORY

Memory wenanildfesl RAM
firusdindie DRAM ga11an
Dynarnic RAM ffu RAM 753731157
g4 SRAM 8811911 Static RAM

ROM flinuaudfeaudndinsegiusd | ROM wialdaunsaeudila
angndnalniniy flo ROM fLfiu BIOS
ROM wusls 2 Useian Ao ROM wllaanunsadioudila

ROM wfiafilianunsa@eugnle | wu flash memory
way ROM fanusaleutla Loy
Tgunsalfivemdudidou
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Cache Memory A8 WUIMANUTINGITUTINAUIENING
o~ . CPU uag Memory 33gunsal 2 filaanuidasnaiuuin

*x* &5a2531: CACHE MEMORY &iwitihiiazls ***

Cache Memory

mhonusuasaglilunsdafutoyaiidndsldteuntni wuns
drfamhennuswiniivzaeiusaadediniadndsdeyafivileutusolulng
N99IUINNUILANUT LAY

ilesannanuiEives CPU axilnmuiiagauas Main Memory 2wl
aruiSasn legunsal 2 wlialvihausmiuasidymiFesaruidafiunnss
fu et Wileudludami roufiamesaziings Cache Memoryl5vanesh Tne
Cache Memory fafilndsumia CPU mﬂﬁqmﬁaﬂﬁ’] L1 Cache Memory,
faluiSen L2 Cache Memory

Memory

1A596519 Cache Memory
Cache Memory 3¢ Access W lugs Main Memory aeflanuswuazazfiv
Yoyaiifiosnsldlilu Cache aglaivihng Access HlUSs Main memory 3n
urvzdsdeyaiiAulily Cache sonluumy

Main Memory fanusilunisndadndadeyalatinin Cache
Memory é’aﬁ?uiumsﬁwmuiwmzﬁ'm'ﬁﬁ']éﬁmﬂaﬁm Main Memory 1
Aulilu Cache Memory el CPU ﬁ'ﬁ'famuamﬂ Cache Memory Ty
nsUszanana (N15vhauees CPU fianudilunisidndstoyaaindt Main

Memory 110)
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v+ Hard disk fia gunsaluiasgriudmsueunaziniiy
Toyaiuszneudisudulanziadeudigaisusiivan
CD A gunsaiflannsasuuaziiudoyaldlaeliuas
Laser

CD-ROM drive fia #pg1ustufsilngliuanawes
desndunusindeiu os 3dldfuedraunsvangluns
INELN TR

DVD As gunsalfiansnsnstunaziiuteyaldlnelduas
Laser wsfianuanunsatunisiiudeyalauinndd €D
DVD-ROM drive fia dpsnusgrafislaglfuasames i
YAl CD-ROM Triusgnsinsnatsluniseuns
gonISAMEURST I RleBuY

USB Memory Aa gunsaifiansnsasuuaziiudoyald
Tngldniaanudiunay Svusdnuaznnnilaazaan

*** dapq531: aunInlusiazylindnnausfatngls ***

ad < 1 & 1 ada v = 1% < =~
ABANINUYBLAUY mmamwmsmsuwmimaﬂLUu 3 LUU AB

JULUU ZRREAR
1. Magnetic disk Floppy disk, Hard disk
2. Laser disk CD, bVvD
3. Flash Memory USB Memory, SD Memory Card
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1. Magnetic disk

faN15NsENnwazluazanlunIsnang

v | . . -4
2091VoV Magnetic disk Ao

aunsalifivtoyadlduimandusieu §3 Hard Disk axlainu

gunsal

?a5u18

ALY

1. Hard Disk

o < A ¥
fanvauziduaulaveinfiounigans
-~ a4 o & ¢
WHLRANZINY UL DN TUgUn Tl
WuToyauInsgIuvesnouianes

anunInqloyauInkaziinNE e

10 GB Fuld

2. Floppy Disk

WukwInaugneIuAeuaLnan
FQnATOUMILLAANAERN AT

198 AUSIEN

720 KB 1.44 MB

2. Laser Disk

Jugunsaiinudeyalaeld Laser \Wudemuazideutoya Tunsdl
598TAT ULV IkIaI T8 uTeyale e Laser Disk 1A

a

(%

il
il

gunsal

a5u1e

A9

1.CD

YUIALFUEAUENA1N 12 cm 151A19N
el Back up Toya lnganunsauus
viin CD éeil

1.1 CD-ROM Widwiugudayawindu
llanansaewiivld

1.2 CD-R anansndeuiiuld 1 ads
Wiy Wodeutuudukuasidasy
Huldmsunssudeyaihiiu

1.3 CD-RW anunsadeuviulasnnnii
1000 pfs

650 MB - 700 MB
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2.DVD YIRLEUEAUENA1 12 cm dA3133 | Single Layer = 4.7 GB
1N CD nzdmsutiufindeyad
flvunalng) wu nwedeuln awnse
wlewiln DVD Tgwad

2.1 DVD-ROMfwmsUBudayahiiy
luanunsaeuiula

2.2 DVD-R gnunsadewiuld 1 ads
whiu dledeuiuudunuaziuasy
Huldmsunssudeyaihiiu

2.3 DVD-RW asnsalisuviulaunnnin
1000 As

2.4 DVD-RAM W@auviulauinnan 1
wauads

3 Blueray | Wwneluladlvdiionatrunldunu | Single Layer 25 GB
DVD wsthgdudiisaiigudeiiou
fiu DVD

3. Flash Memory
finauaudAfiviude fuwlinssvendnenseualn Jayandansed a1unsn
Weuteyalaviulalidiind wiuass @odndu ROM vlianile) Jvuiaidn

WANIELZAIN
720510V99 Flash Memory FG0%
gunsad 85Uy AU
1. USB Memory Hvoransounaliniu 10 MB ~ 10 GB
(Universal Serial Bus) Ao Imeslngideulutes

USB 984.A389ABUNABS

2. SD Memory Card Henldlunasshdnes, 10 MB ~ 10 GB
SD = (Secure Digital) Insdnvidede
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- Keyboard fia gunsalunsgiulunisleudaya
- Mouse 3 gUNIAlATFINEMSUTAUNUS

*** daAq331: QUnsal Input Hazlstng ***

gunsal 85Uy
1. Key board gunsalunmsgulunsleudeyadidnuslaenisnady
2. Mouse Tthaeu pointer intasnsNiiwes lnun1sAdou Mouse

lnglel mouse aviignasiney (Jagtulduasunugnuen)

3. Tablet pen gunsalviinfdeaiu Mouse wallanwasidunrispdng
1N g Auaunsmin

4. Touch panel aunsanadudanule nensdudadiuninvelalnense

5. Image scanner | Mdwiuudasgunmvsedsiuilidulng

6. Barcode reader | wp3asanuunsian Muandudinanduniserudeya

VR 0d TP A SPORTINT 575,10




\ls

v~ - Display fia gunsalaninavasnauiiaimes

L/ - Printer fa gUnsalnldd mSuNuiAIARUN RS

Uismamaaaﬂmﬁuﬂizmw

*** ggA7597: Output VosAUNIMDIHR ST ***

¥1nvud9 Display

gunsad

25u"Y

1. CRT Display

CRT (Cathode Ray Tube)

Jon1niildvaenisdcathode Fadunaenlu
qmmwawmﬁﬁﬂuﬁLﬁﬂmauuazm%qmammLia—
wwisgneglu i Insviml Taidevesanmdssian
o fywnlnguaziuligs

2. LCD Display

(Liquid Crystal Display)

anmiuansnmingliiasngnudesesnannvaen
e undsvesninnazislldinsadaival 29d
Snwaziwuulifuile Ysendalu

YUAVDY Printer

gunsal

25Uy

1. Laser Printer
(LAIDINUN LU
LALTDS)

S AldnsuT A usEIwas Laser uay
nszudlndhade Inglvmaniiningdntunseavuayly
mufeudalinmiinlivgnoonainnseany Faauiiusid
Igazfinaunn, 30159, Jou mngdmsudninnu

2. Inkjet Printer

A4 a cagy ! =~ & ° P =
Lﬂi@ﬂWNWWhﬁﬂ?iW‘u%ﬁJﬂLﬁﬂﬂ AIUFALLAUING WIIAT

(inSesfisiuuudn gnuazisiElsmeny wnzdmiuldaumatiuiinld
iin)

3. Dot Matrix \wsesiissinlivdnnsfanilaglivhidunseyuiudmiin
(13oafaniuuy ilensairegnasuunszay TWnanfaniuiy wne
N3ENU) dmufiusitonansiifinsvidiun wu Tuiesa
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- «Serial interface N13WousiaLUUBUNTY delBYa
= .

= nag 1 bit

- Parallel interface N15WRNABMUUIUIUY HeUBYATIY

NuATIarrae9) bit

- Wireless interface dslayauuuliane

*** 9A7597: interface wiazydaduatgls ***

interface nsifounoufiumesfugunsaifiudusndusoiinng
$u - dedioya Tnganunsoutsisnissu - dedeyald 3 uuudedl

1. Serial interface

u Interface fidsdayandsas 1 Tn(bit) Fuinnsdstoyafiananld
oy wnrdmsunsdeteyaluszuglng

. R 1 P v &
serial interface WUV 2 UVUGAVR

vl afuy
1. USB Jugunsalumsgiulunisi@ensegunsal
(Universal Serial Bus) dueumBui A3 @mnsanenn — oanle

lngliidesUnaindlnvasguninl (egunsnl
9igean 127 ¢9)

2. IEEE 1394 (FireWire) sogunsallavangviin aunsonen
1 - oenla Wnelisaslnaindlnvasgunsal

(viogunsnildgedn 63 ¢9)
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2. Parallel interface

\Ju Interface Nidadayaniouqiunsiasvates Un lnedoyaniou

fudyaaiuuru shlvdlenadetoyatinnaindslimunzdmiunises
Fynuszezlng

pavallel interface (U316 2 (UUFIR
w10 GRIGHGI
IEEE 1284 druluglaiunisdonsuiimesiu Printer
SCS drulnglddonouiiawesiu Harddisk, CD, Scanner

3. Wireless interface
dadoyalnedyanunauing, Sddursusn WWuddsdayagyin
Wireless Interface wusld 2 Uszanasil

Fp ANANUR

9

o

IrDA 195988 unsnsadudqurlunisds szeznrsdelidiiu
2 s Wanunsaneqdsinuinale

Bluetooth | ldmauinegaAud 2.4 GHz TszevdsUszunas 10 M. @unsn

a a a

PNYAFINAVINANIITIFDUNS WS

q
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SN ansmann
&/ - Dual System @@ N15911971UY49 2 STUUNTOU U
in15UsERIARaRAE NTLARIHAT NSNS oU

- Duplex System fa lugnzunfazldauszuundn win
AngUame ilussuunanyinaulianunsavinulaeeld
AT RPN R NaIITY

- Thin Client fa N3NYINTVBITTUUILBLTLATRY Server

[

druasesgnitgasiianizaunsalndnduwintu

*** JaA2597:  N1SUSHITITUULAazUssMDuaEls ***

ULy RRIE
Centralized processing THia3es 1 1n30s iugudnasUsyanananneene
YBIIEUU UaRren1sguasnw, szuuauUaense
AadNY
Y

Jaidede duasosmidugudnarndenionyn
s lissuunmaIagainnu

Distributed Processing wiazA3IRl It uUsEIaNa Msguaine,
syuuinwiUaendiuguagin

Uoh Aw 5wﬁmam%"adLﬁamaﬁ@wqmﬁwmu%m
damansznusaszuulngsI

SEnusauusle 2 LuuAe

1. Peer-to-peer NMsifeusaszninneufinnes
Fumoufiameseiu Tnsuraziadosiianswi
Wisuiu @unsayinnusuewazeliuinisain
ww3esduld

2. Client-Server System msifeusaszninauedes
gniulAIeausidng JULUUATIaLABLATe U
Frevmiiiiliuinisiaesenisiesvelduinig
NNAFDININY UazlAIsgnInEIdesdd1ve
THusnisluduasosuivig
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o

W

2

ls
sl
Xk

99

\\ L4
@ #01U2N151YUTTUY

*** ggA7597: Output VosAUNIMDIHR ST ***

TAsead19szuU

JGCERGERR

?a5u18

1. Dual System

lasasendigunsaliniiousiu 2 ssuu viheu
wionqiu Uszuiananiougiu d1szuulaldy
syuufimannagyiauselisgareiiles

2. Duplex System

1AS9E5199%3 2 SLUU 158037 SEUUNEN, SEUUTDY
Tuannzdnissuundnazyiay Wessuundnd
Haymaginmsdedssuuseadufiaunion
waenfiun1susyanananely

3. Thin Client

\Huszuuiliedesgnineaziianzeunsal input/
Output tnglusunsudildausineguaznisuszag
Kaazvindl Server dunans namfe (Juszuud
suminenstiqauien defvessvuuiiie Uiy

Snwdny
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AnuzMsIFKszuY

ANy 25Uy

1. Real Time WelaFuteyaasuszuianariuil Wy seuu ATM,
psnoaula

2. Batch Processing | \unsuszananafivhanuideuluiicinualy snunan
visoUSinateya Wy seuunefuieu viediiiule
Fau Ao syuutisyAnduiuazu3ng dlethseGu
udagdiluanunsaldiedulaiud nsgseuuagse
Ussanananunafindiiluusasfu

3. Interactive N15USELALUULARBUNUSENINAATY server NU

Processing anane

+ Fault Tolerant 388 ANENNTOVBITZUUTINIIY
selUld Tuannsfifaudemeusegiainiulusyuy
« Fail Soft wwu1efs syuvazdensaunsaniunisnely
Igdusinesiinudomeunsediaintulussuuusnag
\@’ Usgansamlunisvinaueisanasmsesnvazsinaulaua
U9dIU
. Fail Safe wuneds szuunselusunsutiostufiosyineu
defrudevnaintuluszsuy
- Fool Proof Aa n1sUasfiumnuiiana1nainuyse wu
Uourntayain w3en1snaluin

**% aA1591: N1SUSLAUUTEANSAIN, ANYDIIY,

yaA1vaITEULInaIeEngls ***
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Us2aNSNINVDITZUU

nsUsEfiudseavs e sszuuiiaed

1. Response Time 1uneds Yrananfiduiudausiinisdsfvedild
Tuszuauisszuuldlinansvausinduun aBonnailngsausauniio
Response Time (11a1lun15nauaues)

v
=)
g
Zs
2
=

RINHN A QAL

v

L |

Response Time
2. Turnaround time 1NeEs Yrananidudausiinnsassvedlly
svuunarsyuUldhdwetiulusiiunisUszinana) auaioaunasldnadns
20NN

RINHN SIEAN R IA NUWIN1

\ 4

\ 4

| Turnaround Time |

3. Throughput fa Uunaunuiineufinmesaninsaussaiana
Talu 1 A

AMNLNTaTavaITEUY

nMseenLUULeShwANULEedevosssuUNsYhauisd

1. Fault tolerance vnefs gruantiRvesszuuiviliisyuuanunsg
UURnusolulauiinaziiosnusenaunigluuieedisdenie wsed1min
UsgAvdnnnsvhanuesseuvanaadesminanudermeniely anuanuise
flanasfazaonadasiuaudsmenmeluiiistu Sduniseonuuuenaasdes
senuuuliinsviauwuy 2 94 (Double Layer) waafinisadsszuudnses

(Duplication)
77 0T te33P ORTNSI 5810




2. Fail Soft wunefa ieiRaaudemetuluszuu aggfinnsvhau
WnzduiRnauEsme Tiauiinsnssyhdnaetarlriteitunis
auuegsvessyuuliamnsarinuldegtafuusyansnm udlagnn
FudsruvIzdnsansavhauldegsiaiiles

3. Fail Safe mu1eds szuundelusunsudestufiasiaudledining
Femeidatu deldszuvanusovinaldediseiiles Tnsauaumansznu
fiAnTuaneudseliogluasdiin Fail Safe Jauvsngdmiuniseonuuy
THuluszuuiifinsiausudunats drusasmniinanudemneludin
Tndunilazdmansenusenisvhauludiudu

4. Fool Proof ynefis mssenuuuiiietesiuauiianainangld
U wWumsteu Input Yegaranan vise NaULR

AlYI18Y09TEUY

ldaefiintusausnsthszuuanfndsunseteeinisldaussuy
AINaeN1 TCO (Total Cost of Ownership) Taswus TCO 16 2 vila @

1. Initial Cost {urldTeiiintulutissudunmsiaudiieliszuu
annsavenldauiidonis Tnevssuieenlianedneg wu mfndagunsol
ANNTEUU AlEI18AU Hardware AU Software A197191 98 UlUSLAT

2. Running Cost LHualddefiintulunslinussuy wu A1t

NWY, AIBWLNTA, ATNUNIIU, ANEI9IAN (over time)
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¥ Availability = g B

XXX o SA. S wRans W $anA
YBA531: N15IAUITTENTATNVBITZUUNATIN

MTBF Laza135n15ATUI0s ***

Availability 1Jun1sAuasiieAUsEansannisvinaueedseuy
(Operation Ratio) @311nA1 Availability dAa1nLansfessuUimuons
g9 MImen Availability aglaainaunis

Availability = p=m P

MTBF nanaasluvaziiszuulilanunsayszananald
(MTBF: Mean Time Between Failure)

MTTR L']aWLﬂaIEJIUﬂTﬁ"UIE]NLLﬁmJ
(MTTR: Mean Time To Repair)
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A29819
ATUINMAT Availability U9z UURal
I B
@ 3 w g w 3
v RIGRIIN] VAVDI UANVDA
W || W L v | . _
00 | 700 T -
12 4 8
na1Yiu o
MTBF = ——=% —— 200+ 0 +280 . 350 e
TUIUATIVDINTTATD
SzYzIAUATY y
MTTR = - -~ — 12+8+8  _ g4l
UIUATIVDINTTATD 3
Availability = 22— = 0.979 ~ 0.98
vailability = 35775 = 0. = 0.

N13AUINL Availability YaessuusawuUaynsy
N1IABITUULUUAYNTA viaedla SeuUasyinausieliisgunsaifisont

undouiuwiniu sgunsalfmlefmiladessuvasliiaunessuu i1
a150AUIN Availability el

Availability ¥8938UUUNIY
Availability gunsal A x Availability gunsed B
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29819
miuszuudagy 1 gunsal A 4 Availability = 0.8 gUnsal B
i1 Availability = 0.6 lngn1ssokuuayNIy A2il Availability vesszuuiile

gunsl A a1nsnl B
Availability = 0.8x0.6
= 0.48
= 48 %

NSATWIN Availability ¥a9szuUisiauUUTUI
M3ADITUULUVYUNY angfia nseeniuulyissuudinsausavitay
pegfandiin gunsaliladivilaazveavine

Availability U8953UUYUIU =
1-(1- Availability gunsal A) x (1 - Availability gunsal B)

f29819
mmswé’fﬂgﬂ‘ﬁ' 2 gunsal A § Availability = 0.7, gUnsal B
i1 Availability = 0.8 Tngn1sAauuuauIU 2d Availability wesszuuiinle

gunsal A
91n3nl B
Availability = 1-(1-07)X(1-028)
= 0.94
= 94 %
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v~,  0OS (Operating System) f@ ﬁzuuﬂgjﬁami%uﬂu

L I‘UiLLﬂi:u‘ﬁugmﬁﬁmﬁﬂﬁﬂizmumiﬁﬂmuizm'w
gunsalpauames (Hardware) Aulusunsudssynd
(Application Software)

*** fapq531: OS5 Vintii uaslinauaudflunisinauagials ***

°o & a v oA 9] ) i
AUINTUYaY OS dvthiarurunsiinislininenssnee ves
JEUUABLNINDS WU MieAudkazaunsalsionds

User

I

Application Software

|

(o8

y

y

Hardware
WOnTRMSINKIEY 05
Haridu 25U
1. User management Uuiin, au, Mvueansvelinussuuneuiines
2. File management au, duin, unly, imdeudalng
3. Input, Qutput UM sinnisaunsalrenisiupeuiiames wu
management Aduas wd wiesiun Jagdulu OS difleidu
Plug and Play vinlWilieusiafiugunsalsienaela
NBTU

VR 0t hSSPORTNT 575,10 n




4. Resource management | USMsNsIHIUBUIEANNI LA nSnenslusEuy

ABUNLABS IANAUTEANS AN

5. Task management UINM159AN15911(Task) #1939 Trausavinau

auiu Tneluszuu Multitask vilsanunsasingu
e ulaniouiu

JUAVD9 OS

Uaqudl 0s Wlesuaufisnlunisldnunaeyssinmaanandly

15 Vatinnsvinuves Application Juegiu OS saglgininGeIN1g

18 Application Tiwevinaiuuy OS Mmlamunilsliluieuuy OS fdu

azlianunsavilalaeiud uavindesnisazvinAsdudeavinuluswnsy

dmsunswdasguuuunsianuiiesnwuuinlagany

o 0S 93U"8
1. MS-DOS HARIAEUSEN Microsoft Tiuipdes IBM PC videifieuwin 14
fiu CPU 1A 16 bit
2. Windows HARLAEUSEM Microsoft Tiui3as PC visaifiouwin Wiy cPU

WUIR 32 bit Windows & version 199y 98, ME, NT2000,
XP, Vista, 7

3. Mac OS (OS X)

nanlaeusen Apple ToiuiATes Macintosh

4. Unix AnAulaeAuEIdL Bell Labs vo9 USEW AT&T anunsaldauly
LUU multitask, multiUser wugnuay Network
5. Linux ulusunsu Open Source WuszuudfiAnag 32 bit A

Unix Clone @nsuLased PC
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~@/ Absolute Path fia n1suansiuvsvadlnlatoyansus
ALY root directory audelanavun

SV

=,

S @
S8

o\

-

Relative Path A3 n1suanalldsmuisvaslngvayanaus
ALY Current directory autelnaninmun

*** Japasin MsuImsinadeyarinagials **

Directory Management
Directory agvihnihfiwmileuiundeslidmiuussylng lnesne
insusnsiidlaenisuusindesnidutue Wesanaeuiamesiusuim
Inadudiuiuann Jadudusesinsusmsinnisingns lnesiSendodiu
1 (Y] < ¢ o dy
A99v0IN1sInNUlNas el

1. Directory Mi9giuugn

U 9

® Root Directory

[

U

=
A
2. Directory Miegtumasly  @A®  Sub Directory
3. Directory Mignitaulagtu fie  Current Directory
ASn1sivium Path
a s gj IS o A ! (3 1 %
meluppuiimesiuazinsivuaiegvadlnduasurasiilag
Senfiagtiudn Path laes9saunsaRueisn1s Avue path la 2 35
1. Absolute path nngfis nMsfmuaieglagEuNALLIVEY
Root Directory aunsgisfasumnislnanaeenis
2. Relative path vsnefia Msmruafiaglagizuain dumisves
Current Directory aunsgisnasumnislnanaenis

VR 0t hSSPORTNT 575,10 n




Root Directory

English Japanese

]

Coursel.doc Course2.doc

Student Teacher

Student1.jpg

Teacherl .jpg Teacher2.jpg

f9819

1. MuuamunUlnedd absolute path waslng teacherl.jpg
/English/teacher/teacherl.jpg

2. fmuairldlagds Relative path vadlna coursel.doc Ineauymly

Current Directory JagUude teacher

./../Japanese/coursel.doc
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A,

~@/ Back up via118fie n1sesestayavisetuiindeuaiidnfiy
= weniuenbisnamniietesiunisdene, gyviean

P

e adRwgnanavsiaTule

*** 1913195015 Back up daya ***

13 Back up

winlivinisuusussianvestayalaunisdrseslndnnyialy
Hard disk udngvhliuTinadoyatuiinnuasdonailunisiniuuy
1n Tawdnlngudr9zsinnis Back up TeyaiAsriudeyaszuy vie

¥ ]

JoyadAnverltviniu Nuusnsdiveyalu Hard disk avaaiiuiiaiiu

v
o w % =

drdnyvianundadndusios Back up Jeyaris Hard disk

Uszinmveums sack up

Usgtan 25U Va7l Back up | va1iild Restore
Back up Gﬁaga
1. Full backup | ¢
NVUA hard disk o 2
4 157
Back up &7 A A
mMsiAsundasiiu

2 Partial back up | ¢
faLe Full back up

ASITILA

Back up LW&#id

3. Incremental | Msiaguwdasiu . \J 3 \J
L y 59 Th!
back up AaLLe Back up AN
L
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75113 Back up

3315 Back up W @wnsavilélae Copy %agaﬁﬁaqmi
184 Hard disk #ilddmiudsestoyalnonsmvielilusunsuamzluns
Back up Lilevinnisdnsesteya

49A2552991UN15 Back up

1. AmiueAuantunis Back up Yeya

2. Back up Yeyalutiananilinsenudivaudsed

3. unasnutoyasodl 2 YanasudazyanIsTniukenaIniu

1. iuliluiivasnsvainnislasnssu
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Y Tusunsuuszauaann (Word Processing)
S NUMIBLUTUNTUAIT9AIUIN (Spread Sheet) Tuti
g1EANNarAINluNSYhudine Y FaSenyalusunsy

wianiin “Software packages” wsolusunsud15agy

*** ggA591: Software packages Wa1d978lun1sINNUSEENS AN

ANSN19IUEITNGIY ***

TROVOV Software packages
A 25Uy A70814

Uszaaam @519, wnly, Aurenans | “Word” ¥89US®m Microsoft
“Writer” 9839U59% Oracle

M1519AUIEY 451991579, AuIudeya, | “Excel” YBauTEM Microsoft
a519n5 “Calc” 999U39 Oracle

nmsdnauerany | Tlunstdigy, a5, deys, | “Power point” v83U3¥v
nassngquriauelu | Microsoft
nsUseys “Impress” YOIUTEN Oracle

Database dansiuteyauSunaune | “Access” U8eUITEN
anansauial, an, uAlvdoya | Microsoft

1 fa31ua1u19089n37 | “Base” ¥09U3HEM Oracle
TUsUNTUAITNNITAUIN

» o«

Graphic amgﬂ, WA lAInane “Photoshop”, “Illustrator”
YBIUTHN Adobe System
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A,

@ Web browser fia lUsunsuiilddmsu

S oa ﬂumsuafuamﬂ Homepage, Webpage

**% JaA3591:  NUINVBY Web browser #nagls ***

= v
nsiBenadaualiy Homepage
U U

lalagldlusunsy Web browser wagnsen URL (Uniform
Resource Locator) U84 Homepage 71#184n01511n Homepage 1uilagasa
LUsunsu Web browser agvinmsdiausteayaly Homepage 7A09n13
LEAIDDNYINABNN

v .
N1311YBYAIN Search Engine
Tagduanunsavinisdurudayasiee nlleglusyuuintermetlaain

Web Site #ilviusn1sauAuYeaya Wi Yahoo, Google
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A,

N 4
@ aq g 1 5
= A9N133U - &9 E-mail

v o

*** daprsin: A1enee Nadulunisiude E-mail Haglsdag ***

A5 199U E-mail

E-mail @u19asu-de lanaan 24 w1, Tagn1sds E-mail 49U @99

AuuaAIReUesUatenislunsaslangil

[
a

Uanenng 25U
To E-mail address vasfFuiifidruisdodlaonss adanusaldld
a8 address
Cc FFuiiuenmilonn ves To lneiingusvasdiiioudslimsuuaglails
Hudifeataddaonss Feiflésu E-mail vpauausadiudersunn
ﬂuﬁaiﬂu Cc ( Cc: Carbon Copy )
Bcc F3uiuenivilonnn ¥es To uay Cc Ineilinguszasdiiiouddlimsm

walifinsuanslvigifeataamsiuinlainisds E-mail 1udis
(Bcc: Blind Carbon Copy )
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Source Code 984 0SS uu a1u1savrlUlgaule
o o wananewnlulansluialgane

*** JaA239: AMaNUAYas OSS Hazltg **+

AENURYaY OSS

OSS 8911971 Open Source Software RN TUsunsuiidaume
source code vadlusunsy Tnsunfud Tusunsuriluasdesiinnsdedns
Tunsldau (license) udrdarzanunsalinulisggnaewungvaneus
Visilazlsiaunsnduunicopy) videudlulusunsu sadmsuanaielusinay
Tngliilésueyamanniivesdvans uidmiu 0ss udildausaudly
Usulge videvhdun(copy) wandneldegredaszlneiinguszasdiiie
USuly, fimwnlusunsudumen

A29819 OSS

0SS tiuflannvaneainliinazidu Communication software,
Office, database

Uszlny $19E19 Open source
(ON) Linux (Red Hat, CentOS), UNIX(Free BSD, Solaris )
Browser Firefox, Chrome
Office Openoffice.org
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“CLI” (Command Line Interface) fa Interface MusNus

_ 5 “GUI” (Graphical User Interface) Aa Interface MuunsIA

*** d9A2591: Human Interface faglsdng ***

Human Interface

Interface Ao druivhmihifnsodeanssenisdldiunesiiames
TumauiRgeaniuuazAiaaninunegsanisldauvessuugu vtae
Msarsr Uy nsdsfuriany

dnfu U thuasfuAfissidnysosadfeuihiiy dsendenms
9y fliFesandrddarineg Mlddaazannsalinuneufiuneild u
GUI Baifiu Interface fiogluguuuuasicon(guam) dafugliddlaisndy
Foahnmsansifanavesddwing uwildisnsiden(con) Wiewnunis
yhauneiidesnts Ssnsvhanlugdioud sildsiweauazainse
A AUy CL

20 1NVOVAIRUSZNDU 6V

dulsznau A9819 25Uy

1. Text box el @15 TdauusauLaronys

Tpant@anivanun
2. Radio button | @ el O wy fvusvintue Gdanle

1 9gN)

Tvadanaenauiited
3. Check box FE IF AMUUA LAYANNITOLEDN

911NN 1 8g9
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v Tun1599nuuUIEUUNIIABNNILADS LA 0Ll UlWE

o Idarusarumdayanieqlaagisazan faulunis
ponuuLmhaefiAndefulld uazesnuuUMITIBNUNE
(Report) Fasliiiifomeasuiau

%% v o uU 4 1 a 1 [ 919} o
VAN iu’J\ﬁJE]\‘lﬂ']’iE]'é)ﬂLLUUMuﬂT\]EJﬁ’JuGlﬂGIE)ﬂUQ YLaSN1I88N

snguiiaylsdng ***

ToA255239lUNTRRNUUUNENRD

1. msUeudeya Foasuandgluuan wazuuasans

2. wisdlumsldanulaewenaungy

3. ffifudendununnlbiuusesndunguy

4. Tnfidudmsulianutiomae (help) ﬁm%ur;liﬁlmﬂﬂ%qm

5. ponuuumiailimngaufugunsalitliau wu svuu Point
of Sale msiinseenuuulisuteyalneireseu Bar Code wimanza
nimsfuteyaanuiuiiud

F9A2553391UNTITDDNUUUIZTUUNITINLUNE

1. luudazsrenudri@idesienuneiiuimualiidesyly
AR iulunng I8

2. rilsrerudusias Iildn3omune comma fu tield
71U

[ =3 = v
3. 91990NLUUIALAAINALTUNTINNAT AN IANUAINUADINIT
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N, 7’
Web design lyilanunaaiiuin
s, oonuuuliamenuegiafeawiniy

*** JaAI537: N1598NWUU Website UufaAiensdselevilunnsg

Tarunag ***

Web Design

N150ONLUY Website fifoaissyTaedl

1. 14 Style sheet Tun1seanuuuly sukvuwazdilululuwuimng
Fenfusionn

2. ganuuulvigde aungny

Universal Design

vinefaniseenuuuiiioliauynauldauls Taglidiiame, 3o,
AN HNANIN

Web accessibility u1efis n1seenwuuliaunnauldaiula
winitouiu Inglifdderuuandnatosnnudresiinnesvosusiazay
M38QUATIANANUYANAAIN YNAUAINNTAITNY Website laogn9ivin
ety iy sanuuuls web fiadnusluatuld dwsudzseny, senuuy
Tidanusededlddmiugiinummwnaninainnisueaiu 1usy
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Multimedia 31884 N353 UYRITRYANILARIBDNIN
= lusduuuesdnys, nnils, mwadeuln, e

*** gaA1591: multimedia nunefgazls ***

1. Multimedia Authoring tool 1Ju Software Plalunsadauay
Ty Uselaniions, Anila, nmedeuln wavides Wasmedu

2. Hyper Media nsthaiwnsiila e nmadeulmunaauiy

3. Streaming @11150719211115 Download file Ud@IvadlWE
wndugasnieudunisiaulnannanlaluvusiieniulngetaazlaiings
Sufindoyail Download intililuiedesodld dadluaflilunisguds s
LWAKIU Internet

4. Virtual Reality 10U SHENNATUAUTEIING Computer Graphics
Auszuudslrlun1sassan mndeulailouasy

5. Computer graphic unstipesiiamesaianmvienmadouln
Tusuuuu 3D 1a

6. Computer simulation 1Junisldnouiiameslunisdians
an1unsel Wy Sassenudemevesmig, nsdwinaademeiiin
nlaniou
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v Usmanvaslwazuniw Aa JPEG (jpg), GIF, PNG
= Uszmmaa‘lﬂégﬂmwmwLﬂﬁaulwaaeiﬁaﬁiatﬁaa AD
MPEG, WMV, AVI, MP4
Uszinnaag Wades Aa MP3, MIDI, WAV, WMA
W4 animated if (.gif) 1un1sthamia fupnsnaiuan
Sonssetuiliueaduniowdunmedeuln

*** gaA7591: Wausazusennnaasls ***

sUvvlwWatonms

¥iln WIENA adue

ffdnwswindu luddeyavesguuuy
1. Text file txt 5, y
NIIFNNUINTEANY, JULUUDNYS

2. HTML (Hypertext | htm [ uguuuulndluniw html 19y

Markup Language) html homepage
Wugvuwuunisuansenaisiaglisifada
3. PDF (Portable wiinues OS lnglWasliniazuaninassn
'pdf 1 ¥ LY LY} |
Document format) WnegrgnAInsaiuauaty Hulusunsy
PDF reader

VWA Y

viln UINENA aduny
MP3 MP3 | HuABmsTudateyaidesuiianils
MIDI | msuszaudeaniewnues digital Tneiades
(Musical Instrument mlvdl muauvedanvsednd dnlugldanusiu
Digital Interface) md N13AIUANLAENALRS LU ITUTNIAYS
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sUUUUTWAMWREY

viin uNEnNa 25U

JPEG . nsfudadeyanuunilsiinmsgaidese

(JoinPhotographic qu aziBentfouiian lngliduunadn aunsa

Experts Group) pes LLﬂﬂﬂNﬁiéfﬂﬂﬂﬁ@ﬂ 24 bit full color
nstusadeyavianis Tasnisandiuiud

GIF (Graphics . dsuawilivundoyaanadlasanse

Interchange Format) ot wanaalaliies 8 bit color (256 color)
i

PNG (Portable one nsTusadeyaulanidasaaunmieyalsl

Network Graphic)

ANAILARNINALADY 48 bit color

- of
sUUUUTWAMWIAAD %K

¥R

PRGIG!

25Uy

MPEG
(Moving Picture

Expert Group)

nstudadeyanmiadeulniisnils lngay
deonunmtaenan wusUssinmlanad
mPEG.1, MPEG.2, MPEG.4
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- Compression winefls NMsdudatoyarivevitlivuinves

v YV =

Toyalitanas Inedeyaludsnmnin nsdudadoyadl

=

~@' anuddnlusruunisieansuazdaiiudeya 1ileanin

L ildmafutiuiindesudsdeyalduniu Taeliidedide
\iudaya vsailofludosdyana (channel) Wiy

» Extraction 31881 N15vilniveyagniuda (Compression)

VYU INAUFUUIALAY

*** Japd9dn: InqUIzaIRYaIN1sty, venedayainaasls ***

9QUs2a9AY89N35 Compression

Compression vide mMsliusateyaifiunmsviiieanuuinvesieya
Tneteyaiigniusaazdesanmnsainmsvenenduguuaiisilalnglaiaia
ANUEEMETTBRANAIALUTDYE

lunseanstoyamndeyaiiinsdsinussuuiasotesiunaidn
aveudmaliiannsndetoyaldiiitu @doyarunaindeaiasiniids
UayavUIAbnALY)

Compression Method

1. Lossless compression 3§ﬁﬁﬁﬂﬂﬂﬂﬁ Compression LaAIU1T0
extraction ndufusldauysaiuuy wileuduatunnads dedrslud
Useunm Lossless: flac, .ape, .mda, wav (lnd .wav laifieadu lossless
wsglifinstudadoya uineaylaulidmunaladunsdifiveiv)

2. Lossy compression 3%%%34@@67&13@ extraction NEUALIN
v gULLUUﬁI%ﬁUIV\Iémgqa jpeg, mpeg
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JUBUUYBIUNENA

1. LZH uwana .lzh guivuilanunsaldalu OS s Mac OS uag
windows MsUusALUUlossless compression 83N extraction
NAUAULINUA

. [ % M v 1 <

2. ZIP wwana zip annsagedeyavuinivalaegesinsiuay
\Juwuu lossless compression §i9iiu Uoyanaanin Extraction 9ndy
AUNININL
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a A

RGB fAd N15UansNavasd 3 @ Ao wad (Red) e (Green)

1hidu (Blue)

S  CMYK A9 n1suaninawes 4 d Ae WA (Cyan) 319
(Magenta) 1&03( Yellow) a1 ( Black)

*** gaA1591: awsazusenniolstng ***

Tunavosd

1.RGB {unsuansnavedd 3 & Ae uns (Red), B (Green), 1ty
(Blue) Failonautuazilimindsiuiuinnuaziiotiunsiufuiinny
Fugsanaglddun dnlvgnisliddnunedarllugunsaififetuuas
WU 900N, ndesRInea Wudy (Junisnaudniaua)

2. CMYK  Tumfaunainszuunisiinilaeninazgnuenasndy
wHNuWvesEanias 4 & Aa 1 (CYAN), 119uad (MAGENTA), Wided
(YELLOW), #1 (BLACK) Fuflethunsiufundrnzlddn drlug/ldiu
Printer (\{Junnswandnneing)
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Database A8 n1sdnususaudeyalnduszidouiiie
S aunsndteyaluldnuselauazdiesonisAuay
Database Model fia n1seanuuuglsuunsiniudays

*** aA33391: JULUUVRY Database Model Haglstng ***

9U3zdaeAYaIN59i1 Database Model

(%

Junssiuniudeyaninszdanseaeliilunuiany d1edens

a oA

US1330N1T FeanansalideyaiifiegitoUsenaunisiiasiey, Uselilung

Y

Tunsgsiale

'
a o

#0819 Database model Nid1AgY

¥

1. Relation database LUun1siiudayauuunisn Ineusazans199edl
ANUFLNUSTUlnelApauUTT Uiy

GRAIPER Rl Foim
101 ne
102 2INQY
102 Y
102 Tne
103 Y
o NUNBLAUADUTUU
Ty 531
dangy 531
e 541
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2. Network database toyausayiiteulesiuwuulassng 919iiaany

(% v 6

FUAUSAULUY many-to-many

531 541

e o =
N I

101 102 103

3. Hierarchical database Yayausiaziignuusoaniutug 1adinu
v o 6

FUNUSAULUY one-to-many

531 541
Tne o s ¢
N0 N

101 102 102 103 102
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Database Management System f@ S¥UUUSHISINNIT
_ 2 pwteyaiitetiglvldanulinnuazainlunisldeau

*** qj9A2591: Database Management System Aoayly ***

Database Management System

DBMS(Data Base Management System) #® szuuildadianas
vimsdanspiudeys dndvaiilinulutagtuiised

1. GLuﬂiaiﬁg']u%a;J“amemyj Peulsluswnsu Oracle, SQL Server,
DB2

¥ a

2. lunsdliigudeyavuianats deuldlsunsy MySQL ude
PostgreSQL

3. lunsdlfigiudeyaiivuinidn dealilusuns Access lunsadns
F1udeya

o L

Uszlgviivaanislyd DBMS Nd1agy

v
'

a

1. TnanteglunisAum, dudey, muinaivesdeya

2. anynsavieueenulaaInae UL Uy

3. anunsasessugldvianeaulandou fulunaimieniu

4. vinniaANUldeuneny Hardware, Software a1alidanane
Foyaivhmsdaiu
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ANUTUNDUVBINITIBNLUU Database ANl

Data Analysis — Data Design —> Data Normalization

N1999nKUU Database

1. Data Analysis #osnsaaaeudoyaiitunasagudoya lnsus
Toyananiludie Feusznaulude shde, s1aziBenvosiate, A
Tunslaau

2. Data design lunsaives Relational database %ﬁﬁaaﬂaﬁiéf
weanukuulugUveImsNg

v
o

3. Data Normalization iiteldliieyagdeudu wrdndudes
DONUUUMIT NI RLNZ AL

#2UUT2NaUVDINIGTIY

A5z UsENRUMEEILdALY 3 dansisil

1. Row (407) 58nS18axduAluLaII1 Record

2. Column (radwl) Senseazidealunoauilin Field

3. Primary key 38 Agudn a@1wsald Field iy Primary key
Sushunuvemsaiulé mumauamﬂu Primary Key lus313lae ag
maqLﬂuéuamawlmumsmmmasﬂ,umswuu
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LAN A3 nN15euleamsalungnaunnestufantmeny
MIangluusSuReINUY
.= WAN A8 N15100ulg9AS9U18ADNNILADT MIADIUNAY

lnasanld

*** 99A2591: LAN, WAN wansenuagngls ***

Network fia n1sideusensufinmesnatsadeadideiu Tne
wUansifeuseniuszern1e senidu LAN uag WAN

LAN fa nsifeslesneufinneinateqndes nmeluudnanieniu
wu melufnientu lnednlngudasldaenewadunsdousendely
nsflszuulimeasaseunguluszerlndivintiy (srszmsvesanevdoszuy
1FaelaiiAu 100 wns)

WAN A8 nisifeusensufinmesnaisqiaies Tnowsaswi
wilnanu wu ssrinadssseusewme

[

d9U N1suUInszuuAsetnglag iWuwuu LAN w3o WAN 9sdueg

AUSLELNTLASOVIIUUYINNSDURD
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O, 100 Base - TX, 10 Base - T, 100 Base - FX
AD 11NIFIUVDY LAN
ol 76 |EEE802.11b A® 11m3§1uv09 LAN wuulsane

*** daAq331: UINTFIUVRY LAN Hazlsdtag ***

1ATFILVBY LAN Tdisd]

1. 100 Base — TX #aaw 100 wsneds mnusatunsasdayagyio
Joya Ao 100 Mbps

i T vanedie anewuy Twisted Pair Wire (anegdninden) Ay
masuaqmsmLuawmmsaawammﬂmmu 100 193

2. 10 Base - T fiav 10 unefis anudilunisdedyyndoya
Ao 10 Mbps

M T muneia angluy Twisted Pair Wire (ngdUnindes) Ay
EJ’]’J‘?JENﬁ’]EJLﬂLU@V]ﬁ’]@J’lSﬂﬁQ“ZJ@ﬂJﬁEJ’YﬂiJLﬂ‘LA 100 193

3. 100 Base — FX fra 100 munedls anuidalunisddeyeo
Jaya Aa 100 Mbps

§1 F v angloudatiues (Fiber optic) Armenivesansiaiia
flannsadstoyasnlaiiu 2 Alawns

4. FODI - anudatunisdsdyqintoya e 100 Mbps Wuany
wndauuulonfaniuas mmmwaqmsmLuawafumaawamaniumu
100 Alaluns

5. IEEE802.11b Tdwsunisdsdyaauuuliats anuialunis
deoya 11 Mbps

6. IEEE 802.11¢ Tdmsumsdsdygramuulians anudaluns
detoya 54 Mbps

7. [EEE 802.11n ldusunsdsdyananuulians anuialuns
deloyagean 400 Mbps

8. §1 X fl5Mnu1anIRsEIU 100 Base — X @9 X LHufuusinay
Ju TX %0 FX
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LAN Board fAa gunsaldmSuieusiassuuinieviy
1 d' a 6

SENINUATDIADUNUADIAUEIY LAN

s . Hub @@ gunsaifiluguinandlumsitensionsuiiames

1AYENYNBILAS

*** daAq331: AMENURYEY OSS Harltng ***

LAN Board  gunsalfivinliimesfiamesidensioans LAN l¢iide
Soneail

LAN card, LAN Adapter, NIC(Network Interface Card)

LAN Cable

157@1U1501US LAN Cable 16 2 wllalngjfe

1. @18 Twisted Pair Lﬁumadqé’@apmﬁﬂizﬂaﬂﬂé’asmsmawm
2 i Fuly Geldatudiuinden (Twist) wdrfudeauiu Tnsuvadu 2 uuy
A9 Wuudl Shield wag wuulaid Shield agiiawiulunslosiudyausuniu
vseszuuilostudmnmusuniu Tnedunans wdewiniin “Shielded
Twisted Pair (STP)” wag “Unshielded Twisted Pair (UTP)” suaay

2. Optical Fiber Tlun1sdadeyalagldwaniudini awnsaddls
svaenilng uaglifinansenuannissuniuvesrduudmaniduans 100
base — FX, FDDI

gunsaldeusodnyan

1. Repeater \JugUnsalilivenedyananiieiinszogmalunis
GNILHG

2. Hub ugunsailfidumnandlunsidensioneuiinmesingae
LAN Hub 928 Port dmsuldans LAN lnsanuisaidensemeufinmesldunn
anAugua Port 751 Hub Tnevhlufiladdudu Repeater shedaGondy
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Repeater Hub w3anilileridu Switch azi3en Hub in Switching Hub

3. Switch WugUnsalilfidusnnandunisidessensuiinmeslng
e LAN TngseytanemaamedSuiifesnswintdu gunsaifianunsoan
132 (Load) ¥e353UU Network 1¢1

¥

4. Router Wugunsaifilivinduniuiiovinnisdstaya lne Router

Y
al

rilmnuanunsalunsiwiamidumslunisdsayanfian Lazdanuse
Y

q
U

srudsuUanemaladname

5. Gateway \ugunsaidiensio Network usiagasfiudderiy

6. Modem \ugunsnifiuUasdyanian Analog Lu Digital way
911 Digital 40 Analog llun1sdadeyaainaeuiiimesingruiinaisie
anelnsAniluszuu Analog

7. ADSL Modem Hugunsalfildlunsdedynaainiaies

U

ARLNIAEDS LTk UAINaARaEd U nTAWNTISoasU&yfy1ad ADSL

U

8. Terminal Adapter tJugunsaifildlunsdsdyaiuainieios

]
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= Protocols

*** 99A2591: Protocols NYNULUU Internet dazlstng ***

(%

ARUNILMBT lakuAINasRoansdaygyas ISDN

IP Address Ao vnawaaiiruuliiuesesrauiuneslunisld
NUTTUUInternet

Domain Name #e dofildunu IP Address wiolsielunisans

DNS (Domain Name System) #® szuumsulastoszwing IP
Address iU Domain name

Protocol fie ng) viederimunililumsdieyaseninmeniiunes
penu 9l Protocol Laeniu Li’]ﬁﬂll’ﬁﬂ‘ﬁﬁ]Sﬁﬂéﬁ}am”aizwj’]\‘iﬂamﬂ’aLG\@%
sreuls Tnglimisdssnnues 0S wee slavenniosnaufinmes

Protocols AUy Internet idail

1. TCP/IP (Transmission Control Protocol / Internet Protocol)
fio Protocol snmsguiilideansteyaluszuinternet

2. HTTP (Hypertext Transfer Protocol) @8 Protocol é15u web
browser Tlun1siudstayaniu Internet

3. SSL (Secure Sockets Layer) @@ Protocol dwmsuiinsiatays
Uulnternet

4. HTTPS (HTTP Security) Ai® Protocol @usun1sinsiia SSL uu
HTTP

5. SMTP (Simple Mail Transfer Protocol) Aa Protocol d@1%5u
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ANSd9 E-Mail UY Internet
6. POP (Post Office Protocol) A® Protocol @11Suni1ssusiauy

Internet
7. DHCP (Dynamic Host Configuration Protocol) @® Protocol
dmsunimun IP Address 8nlusiflviiugneng

IP Address
= = o 'y} ¥
WSguLaliaunsnruaLNeauTR sUSETTUUUSEULInternetli
AUADLAILFBSHAAZLATDY Inevaneauiazdosliidnissiu
IP Address Tu Version 4(IPva) agflvunm 32 bits wagduuia 128 bits
Tu Version 6(1Pv6)
Domain Name fa n1suUad IP address Miushiavlmdutiosisnys
Tglganladne

DNS @9 seuuvinvtindlsinisulassesing IP Address /U Domain Name
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nsieusiadaya Internet anansavinldlagld
1. anglnsdny
RV 2. 58UV ISDN (Integrated Services Digital Network)
3. 9%UU ADSL (Asymmetric Digital Subscriber Line)
71 4. 3¥UU Fiber Optic
5. 52uu CATV(Community Antenna Television)
syuulnsnviindoud

*** gaA1591: N15AB Internet aunsanalagldaglstng ***

JEUUNTTWaNAD Internet

1. anelnsdnet Wussuuiiin Aldnsdeusatuanalnsinsissuy
Analog laianansasie Internet wienqAunsaelnsdnsilisudsdoyai 56
Kbps

2. 5¥UU ISDN 1Juszuu Digital anunsaldaulnsinsindonsiu
51891y Interet 16 Sudsdoyadi 128 Kops

3. 53UV ADSL svuudeanstoyaninuiiigslaeldanelnsdnsi
55511 WwnedmTunslde Homepage wazn1s Download Yoya

4. 53UV Fiber Optic 19ae Fiber Optic Tunisasdyeyiau Suds
Yoyail 10 Mops ~ 10 Gbps

5. 580U CATV mssudstioyalagany Cable TV Sudstoyadinnuid
Uszaad 10 Mbps

6. szuulnsAnsiipdoud wunrdmsunisidauifinsedenud
annsoselinuaninsinindeuilnensviese Intemet TWifu Notebook
Tnsodelnsdnsiadeuiidusinaidlunisse
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gnsnisAuIMnanlumMsdedaya

nands = Usinadeya

(Anusilunsdsdeyavesanedynyins x Uszdnsnmlunisds)

20517

Trdvuna 10° bit Walunsdwnuilnsdieiussuuifianuslunisdsdoya

64 Kb/sec mvium Miszuuiuseansninlunisas 80%

auEilunsdefidivunfe 64 Kb/sec = 64,000 bits/sec
uaiUszansnIwiies 80%

Frussanansodslnglgass 1%—% x 64,000 = 51,200 bits/sec
il Ae 10° bits = 1,000,000 bits

farldfinanvindu 1,000,000 bits  _ 19 53 seconds
51,200 bits/sec
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Information Security A@

S AULUAY VBISTUVANTAULNA

*** danl5dn: MInwIANUUaeaievastayaul Internet livaagly ***

99Us2a9AY4 Information Security

Anusiunsvesszuvasaumaiudsddudenisdudugsislu
Jagdu ilosnnmndeyaniogingameriedemeuatlsiaunsavins
gRunauInldenuld Aegdamansznudonisaiugsialaenss vwsenmn
toyaliilflauavndevilidsmeuddouauisegiaduanududdny
vosuFEnAnnslnasenlunmeuen wazdoyadsnananlueglusiofl
UsgaAnvsenuds 91avihliAnanudemasenisanlivgsnala

a v <
%UG'I‘UEN‘UE]QEIGLUENﬂﬂi

1 4
= v a

anusasusteyaidunsnensfiddyvesesrnslanad

1 ¥

1. doyagnd Uszneusne Te fleg Lwesiase mndoyalin
msilnaenaazgninlulilumsiiludle

2. Yoyan1suims Wudeyadmsuduimsldlunisuseneu
M3inaula WY anne, WALlLLaENISHAR, N1SAAR

a 1 o 1

3. Yeyaruumans, Yedantinailuesing Wu ¥e, Mg, Aumnls,

Y

WNALAL L ULA DY
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S, AUAS1IEMNATUNUSIUUADNNILADS WUk 3 STUU A
@ 1. dunTIeNUYEE 2. Sunsieanmalulad

Woll 51 3 JURTIYAINAYTITUYG

Suameiininuyed sndaagslinedl

1. $ilva deyatalvasenluduniousnesdng wWu gn copy,
9nvUluge8aNINTLUY

2. gayye doyagyme wu Auilsl, deyagnavsenainsruy
LUUDTIS

3. d@eve Jeyademnelaglianansagnauuanle

1. Yapuulastoya deyagnanasuiiasuutas, Wewiiluszuy

5. anasugdeya Msanasualeua Wu Username, Password
YosEdu

Sunmeanmalulad sndaagnalddsd

1. Computer Virus lUsunsuneufinmessiandsfinelinalian
anudemesielriddeyarsensvhnureniosneuiinmes

2. Spyware  Waknsuvunadniiadstunifienanunisie
Wiy Waniheslawaunuess), Spyware Ussannsatuiinuseinnasly
Nursuiwesvoldnule
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March 2011

IT Passport Examination

Questions must be answered in accordance with the following:

Question Nos. Q1 - Q100
Question Selection All questions are compulsory.
Examination Time 9:30 - 12:15 (165 minutes)

Instructions:
1. Use a pencil. If you need to change an answer, erase your
previous answer completely and neatly. Wipe away any eraser

debris.

2. Mark your examinee information and your answers in
accordance with the instructions below. Your answer will not
be graded if you do not mark properly. Do not mark nor write
on the answer sheet outside of the prescribed places.

(1) Examinee Number

Write your examinee number in the space provided, and mark

the appropriate space below each digit.

(2) Date of Birth

Write your date of birth (in numbers) exactly as it is printed on

your examination admission card, and mark the appropriate

space below each digit.

(3) Answers
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Select one answer (a through d) for each question.

Mark your answers as shown in the following sample question.

[Sample Question]
Q1. In which month is the spring IT Passport Examination
conducted in 20117
a) March b) April c) May d) June

Since the correct answer is “a)” (March), mark your answer

sheet as follows:

[Sample Answer]

Q1 ® © ©

Do not open the exam booklet until instructed to do so.
Inquiries about the exam questions will not be answered.

Company names and product names appearing in the examination
questions are trademarks or registered trademarks of their respective

companies. Note that the ® and ™ symbols are not used within.
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Answer questions Q1 through Q37 concerning technology.

Q1. The graph below consists of two sets of bar graphs; one in black
and the other in gray, with the vertical axis representing the
number of people and the horizontal axis representing the score
(0 through 10). Which of the following is observed in comparison
of these black and gray bar graphs?

Number of people
(=2}

Score

a) The gray bar graph has a larger variance than the black bar graph.

b) The gray bar graph has a smaller variance than the black bar
graph.

c) The gray bar graph has the same variance as the black bar graph.

d) A variance comparison cannot be made based on these black

and gray graphs only.
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Q2.

Q3.

A PC plays back moving image data recorded at 500%400 pixels
per frame, 30 frames per second, and 3 bytes per pixel while
reading it from a peripheral device. When the data transfer rate
between the peripheral device and the PCis 1X106 bytes per
second, in order to play back the moving image without delay,
the data must be compressed to one n-th (1/n) in advance.
Which of the following is the minimum value of n? Here, the
time to expand the compressed data and other impacts can be

ignored.
a) 18 b) 54 Q)72 d) 144

Which of the following is an explanation of proportional fonts?

a) Asis the case with Arabic fonts, the shape of a character changes
when it is located at the beginning or end of a word.

b) As is the case with fonts used in English newspapers, each
character may occupy a different amount of space.

c) Asis the case with fonts used in the headline of an advertisement
flyer, proportional fonts are characterized with distinctive
decorative designs.

d) As is the case with typewriter fonts, the number of characters

per line is fixed.
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Q4.

Q5.

Which of the following is an appropriate description concerning

EUC (End User Computing)?

a) As EUC is widely spread, information systems departments in
companies come to have large backlogs in software development.

b) EUC is characterized with system construction and operations
management by end users without using software packages at
all.

c) To support EUC, training in programming languages such as
COBOL, C, and Java is important, and it is a key role of information
systems departments.

d) In order to achieve EUC, it is necessary to provide education to
end users in PCs or commercially available applications, and
also to select easy-to-operate development tools and provide

training in those tools.

Which of the following is an appropriate characteristic of data

structure?

a) Each element in an array can be read in any order by using an
index.

b) Arrays can be used to make the data structure independent
from the algorithm.

c) Each element in a list can be searched for and updated using
an index in lieu of a pointer.

d) When an element is inserted in a list or deleted from a list,

existing elements must be moved.
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Q6.

Qr.

There is a program that displays text in accordance with the
specifications below. When the original text described below
is displayed, in what point size does the program display the
underlined character string? Here, the first character of the
original text is displayed in 10 points.

[Specifications]

The characters between <B> and </B> are displayed one point
larger than the preceding character.

The characters between <S> and </S> are displayed one point
smaller than the preceding character.

Each of <B> </B> and <S> </S> must be used as a pair, and both
of them can be nested with each other.

[Original text]

The system administrator promotes and implements
<B>department-level<B> or <S>group-level</S> computerization

</B> from a user <S> standpoint</S>.</B>
a) 10 b) 11 c) 12 d) 13

Which of the following is an appropriate explanation of SGML?

a) Itis a language from which HTML and XML are derived and is
used to describe the logical structure of a document.

b) Itis an extended HTML-based language and is used for displaying
images and documents on Web browsers.

) Itis a standard for communication between electronic musical
instruments and is used for processing music data.

d) It is a standard page description language and is used for well-

formed documents.
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Q8. Which of the following is the method for describing the logical

structure of a sentence in XML?

a) Enclosing the sentence, clauses, and other elements with
double quotes (“”)

b) Separating the sentence, clauses, and other elements with
commas

c) Enclosing the sentence, clauses, and other elements with
tags

d) Separating the sentence, clauses, and other elements with
tabs

Q9. Which of the following is an appropriate explanation of some

functional units implemented in a computer ?

a) The operation unit performs arithmetic processing at the
direction of the control unit.

b) The operation unit exchanges data with the control unit, the
input unit, and the output unit.

c) The memory unit requests the operation unit to perform
arithmetic processing and stores the results.

d) The memory unit requests the output unit to read out data

from the memory unit.

Q10. Which of the following is the latest interface that is widely
used to transfer a large amount of data, such as 3D images or

moving imases, to graphics cards at higher speed?
a)AGP b) ATA c) ISA d) PCI Express
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Q11. Which of the following is the standard that is used to exchange

Q12

Q13.

data, such as address book data, between cell phones by using
infrared rays?

a) IEEE 1394  b) IrDA c) RFID d) RS-232C

Which of the following is an appropriate description of plug-
and-play used on a PC?

a) A mechanism to start applications
b) A mechanism which performs required settings automatically
when peripheral devices are connected

c) A mechanism which starts up an OS automatically when the
power is turned on

d) A mechanism to run software developed for another OS

Which of the following is an appropriate description concerning

a characteristic of RAID?

a) It increases the data transfer rate of each hard disk drive.

b) It provides a larger capacity than the total capacity of individual
hard disk drives.

) It enhances the performance and reliability of the entire
system by using multiple hard disk drives all together.

d) It increases data access time because it needs to access
multiple hard disk drives.
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Q14. Which of the following is an appropriate description of fail-safe?

a) Keeping the system harmless, even in the event of a failure
or an operation error

b) Operating only the normal parts of the system, even in the
event of a failure, so as not to make an impact on the entire
system

c) Preventing intrusion into the computer network of an
organization from outside

d) Accepting only the data that meets specific conditions

Q15. There is a system consisting of two PCs, one file server, and
one printer that are all connected to a LAN. The availability
of the printer and file server are both 0.9, while the availability
of each PCis 0.8. Which of the following is the appropriate
expression to calculate the availability of the entire system?
Here, the system is considered to be operating when at least
one PC is running.

T T T T

File server| | Printer PC PC
a) 0.9°x0.8° b) 0.9%x(1-(1-0.8)%)
o) (1-0.9)*x0.8° d) (1-0.9*)x(1-0.8)
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Q16. Which of the following is pertinent to the process of grouping
multiple files into one, for the purpose of making effective
use of storage media or promoting the efficiency of backup or
distribution?

A) Archive  b) Allocate ) Patch d) Protect

Q17. Which of the following is the purpose of the virtual memory

system that is one of the functions provided by an OS?

a) To prevent an application program from accessing the area
on the main memory used by the OS

b) To reduce electricity consumption while work is suspended,
by turning off the power supply after data is written from the
main memory to the hard disk

c) To make it possible to execute a program even if the program
requires more storage capacity than is available in the main
memory

d) To accelerate CPU processing through the intervention of a

higher speed memory device than the main memory
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Q1s.

Q19.

Which of the following is an appropriate explanation of plug-in

software?

a) Plug-in software bridges differences between OSs, and
provides more advanced and specific functions than the OSs.

b) Plug-in software is provided to replace parts of a program for
the purpose of modifying functions or fixing bugs.

c) Plug-in software does not work as a standalone program, but
can be integrated into applications, such as a Web browser,
to enhance their functions.

d) Plug-in software is often included in applications such as
spreadsheets, and allows the users to record and replay the
series of operations performed.

An examination is conducted, and the results of the
examination are grouped into four performance classes
“Excellent,” “Good,” “Passed,” and “Not passed,” based on
the scores by using spreadsheet software. To show the results
of grouping in column C, an expression is entered in cell C1 and
then copied to cells C2 through C35. Which of the following is
the appropriate expression to be entered into cell C1? Here,
the procedure for grouping is as shown below.

[Spreadsheet creation procedure]

(1) Cells A1 through A35 contain scores.

(2) Cell A36 contains a function to calculate the average score.

(3) Cell B1 contains the expression below, and this expression is

copied to cells B2 through B35.
Al - SAS36
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(4) Performance classes are defined as follows: if the score is
above the average by 10 points or more, it is marked as
“Excellent”; if it is above the average by less than 10 points,
it is marked as “Good”; if it is below the average by 10 points
or less, it is marked as “Passed”; all other scores are marked
as “Not passed.”

a) IF(B1 > 10, ‘Passed’,
IF(B1 > 0, ‘Not passed’, IF(B1 < -10, ‘Excellent’, ‘Good’)))
b) IF (B1 > 10, ‘Excellent’,
IF(B1 > 0, ‘Good’, IF(B1 < -10, ‘Passed’, ‘Not passed’)))
c) IF(B1 > 10, ‘Excellent’,
IF (B1 >0, ‘Good’, IF (B1 < -10, ‘Not passed’, ‘Passed’)))
d) IF (B1 > 10, ‘Excellent’,
IF (B1 > 0, ‘Good’, IF (B1 < -10, ‘Not passed’, ‘Passed’)))
Q20. When a spreadsheet application is used to create a line graph
based on actual sales in the table below, the scale range of
the vertical axis is automatically set between 0 and 1,500,000
dollars. However, as the graph does not show clearly how
sales have changed over time, the fluctuation of sales needs
to be more clearly emphasized without changing the frame
size of the graph. When the graph-editing features are used
for this purpose, which of the following is the most appropriate

operation to be done?
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Month Actual sales
January 1,124,000
February 1,063,000
March 1,092,000
April 1,159,000
May 1,103,000
June 1,201,000
July 1,098,000
August 1,182,000
September 1,135,000
October 1,093,000
November 1,142,000
December 1,220,000

a) Changing the unit of the vertical axis to 1,000 dollars, which will
make the range from 0 to 1,500 (Unit: thousands of dollars)

b) Changing the display range of the vertical axis to 1,000,000
through 1,300,000 dollars

c) Converting the line graph to a bar graph

d) Inserting an auxiliary line parallel to the horizontal axis for

the purpose of indicating average sales
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Q 21. Asshown in the spreadsheet below, three types of examinations
were conducted. Each type of examination has a different
perfect score. Each resulting score is converted to a value
assuming 100 points as the perfect score, and displayed in cells
F3 through H10. Which of the following is the expression to
be entered in cell F37Here, the expression in cell F3 is copied
to cells F3 through H10.
A B C D E F G H

1 English | Math | Science English | Math | Science

2 |Perfect score 250 | 200 150

N
3 | John Mayer 180 | 180 115
4 | Brian Jones 235 | 155 95
5 | Tom Scott 206 85 150

10 | Susan Miller 245 | 105 108

a) 100%B3/$B2 b) 100%B3/BS2
d) 100+*5B3/$B2 d) 100%BS$3/BS2
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Q22. On a standalone PC, sequential access to a database is taking
longer to process than before. When the number of records
remains almost unchanged, which of the following can be
considered to be the cause?

a) Unnecessary records, such as already deleted data, are read.

b) Data has been added and deleted many times, so the record
area in the database file is fragmented.

c) Access takes longer as free space in the database has
increased.

d) Because of hardware deterioration, data transmission between

the hard disk and the processor has become slower.

Q23. Which of the following is an appropriate policy for designing

data entry screens?

a) Related input items should be placed close to each other,
in order to improve ease of operation on the screen.

b) A method of entering commands should be provided, in order
to ensure ease of operation even for entry-level users.

c) A common message “Input Error” to all data entry errors
should be displayed on the screen.

d) Detailed directions for use should be displayed on the screen,

in order to ensure ease of operation for users.
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Q24. Which of the following can provide accessible linkage between

Q25.

Q26.

information items represented in text, still images, video, sound,

music, and other forms so that associated information can be

reached by visiting one link after another?

a) Graphical user interface b) Groupware

) Cyberspace d) Hypermedia

When relational databases are used, which of the following is an

appropriate purpose of normalizing data?

a) To guarantee data compatibility between heterogeneous
computers

b) To prevent data duplication as well as occurrence of inconsistency
at the time of updating data

c) To eliminate characters that cannot be transmitted when a
database is used over a network

d) To handle data storage areas distributed over multiple media
as a contiguous storage area

Under an environment where several users have access to a

database simultaneously, a user tries to view the data while

another user is updating it. In order to assure data integrity,

which of the following is an appropriate control method in the

database management system?

a) Interrupting update processing and permitting the user to view
the data

b) Permitting the user to view the latest data while updating

c) Permitting the user to view the data after completion of the
update

d) Discarding the updated data and permitting the user to view the
data before the update

77 PSS PORT DI 5T8.00 n




Q27. Which of the following is the network area that is provided by
installing a firewall and is accessible from both the Internet

and the intranet but not accessible to the intranet?
a) DHCP b) DMZ ¢ DNS d) DoS

Q28. A Web server in Company A provides SSL communication
using a digital certificate for the Web server generated by a
certification authority. Which of the following is a procedure
in which a PC accesses the Web server of Company A and
after obtaining a digital certificate, uses the public key of the
certification authority?

a) Generating a common key used for encrypted communication
and encrypting it by using the public key of the certification
authority

b) Using the public key of the certification authority to decrypt
the common key used for encrypted communication

©) Using the public key of the certification authority to verify the
validity of the digital certificate

d) Encrypting confidential data by using the public key of the

certification authority
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Q29. Which of the following is an appropriate combination of the
protocols that are used for transmitting and receiving e-mail

as shown in the diagram below?

3 (3) Transfer e-mail
| Mail server [ | Mail server

(1) Send e-mail (2) Receive e-mail

Mail client |

(1) (2) (3)
) POP3 POP3 SMTP
b) POP3 SMTP POP3
)
)

SMTP POP3 SMTP
SMTP SMTP SMTP

Q30. Which of the following is a mechanism that enables a Web
server to store user information in a browser in order to identify

which PC is accessing the Web server?
a) CGl b) Cookie c) SSL d) URL
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Q31. When ten e-mail messages are sent successively from Company
A to Company B, they may arrive at Company B in a different
order from the order they are sent. Which of the following is
an appropriate opinion on this matter?

a) Thereis a problem with the setup of Company A’s mail server.

b) There is a problem with the setup of Company B’s firewall
for e-mail.

c) There is a high possibility that e-mail delivered late is falsified
on the way.

d) The arrival sequence is subject to change because of different

transfer routes.

Q32. Which of the following is an appropriate description concerning
cryptography?
a) The process of turning the encrypted text back into its original
plain text is called reset.

b) In common key cryptography, the encrypted text and common
key are transmitted together.

c) In public key cryptography, the key used for encryption is
different from that for recovering the plain text from the

encrypted text.
d) Common key cryptography is used for digital signature.
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Q33.

Q34.

Q35.

Which of the following can be made possible by using a digital

signature in electronic commerce?

a) Preventing an unintended third party from accessing any
confidential file

b) Checking that a file is not infected with a virus

c) Preventing the contents of a transaction from being leaked
through wiretapping

d) Authenticating the trading partner and checking that the

contents of a transaction are not falsified

Which of the following is the purpose of a DoS attack against
a server?

a) Takeover of server administrator’s privileges

b) Blocking of services

) Falsification of data

d) Stealing of data Q

Which of the following is the self-propagating program that
can send its replication attached to an e-mail message via
a network, such as the Internet, or copy itself onto other

computers in the network?
a) Cookie b)Spyware  c)Trojan horse d)Worm
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Q36. Which of the following is an appropriate explanation of spam

mail?

a) E-mail that is indiscriminately sent to users without their
consent

b) E-mail that is distributed to all participants registered
previously for a specific purpose

c) E-mail that is sent or forwarded with the same content by a
receiver to multiple destinations and causes the number of
receivers to continue increasing

d) A message exchange system that provides a message posting
function using e-mail or Web page to enable information

exchange with the general public

Q37. Which of the following is a security incident categorized as

being caused by a physical threat?

a) The server room is flooded because of heavy rain, which
causes the equipment to stop.

b) A large amount of data is sent from the external network to
the public server, which causes the server to stop.

c) An attacker intrudes into the corporate server over the network
and destroys files.

d) An employee makes an operational error on the computer,

and data is destroyed.
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Answer questions Q38 through Q57 concerning management.

Q38. A client application for a mission-critical business system built
by the information systems department displayed an error
message on the screen and stopped. Which of the following
is the most appropriate action to be taken by the user in this
situation?

a) Restarting the PC and notifying the information systems
department that a failure occurred

b) Trying to resolve the problem on one’s own, based on the
error message or other information

c) Checking the error message with the user manual and
determining if the failure can be resolved on one’s own, or
if the information systems department should be consulted

d) Informing other PC-based clients on this system of the failure

and asking them to stop operations in progress

Q39. Which of the following describes a “limit check” that is a
method of checking input data?
a) Checking the data for either the minimum or maximum value
b) Checking whether the data is in a certain order
c) Checking whether the data is logically correct
d) Checking the data code with the code registered in a table
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Q40. A system, consisting of four subsystems a through d, is being
developed. The chart below shows the cumulative number of
bugs found during the test phase for each subsystem. Which
subsystem can be regarded as being at the highest quality
level? Here, all detected bugs have already been removed,
and the development scale, development period, and the

number of staff are almost the same for all subsystems.

a

2 b
=
O
(0]

= c
s

= d
g
s
@)

0

Time

Q41. Which of the following is an appropriate description of

programming?

a) Consolidating individual programs and verifying that the
software works as specified

b) Performing a functional decomposition of software, based on
its hierarchical structure

c) Describing procedures in accordance with the grammar of a
programming language, and then verifying that there is no
error in the procedures

d) Representing the procedure of a program schematically or
graphically
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Q42. Which of the following is an appropriate explanation of a white

Q43.

box test?
a) Test data is prepared based on external specifications.

b) Test data is prepared by applying the equivalence partitioning
technique.

c) Test data is prepared based on internal structure.

d) Test data is prepared by using the relationship between input
and output.

Which of the following is an advantage of dividing the software

development process into four phases—requirements

definition, system design, programming, and testing—and then

executing them in this order?

a) It provides flexibility to handle changes in software
specifications at any point of the development phases.

b) It contributes to the ease of understanding the progress status

of development.

o) It requires fewer person-hours spent for reviews in the

upstream phases.

d) It allows users to try the software at an early stage of

development.
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Qa44.

Q45.

Qa4e.

Which of the following is the development model where a trial
model or a pilot unit is developed at an early stage of system
development so that users can verify their requirements in a

tangible manner?
a) Waterfall model b) Extreme programming
c)  Spiral model d) Prototyping

Which of the following is the chart or diagram that is illustrated
in length proportional to the time period required for each task,
with time on the horizontal axis and the tasks on the vertical
axis?

a) E-R diagram  b) Arrow diagram

) Gantt chart d) State transition diagram

In the arrow diagram below, what is the maximum number of
days that can be accepted as a delay of the activity “C—F” on
condition that the total number of days required for activities from
A through G is not affected?

[Legend]
Number of
days required

a)l b)2 )3 da
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Q47. Which of the following is the most appropriate description
concerning the communication that a project manager
performs with the parties involved in the project?

a) Itis decided at the start of the project what kind of report is
to be created, and when, how, and to whom the report is to
be presented.

b) When the progress of the project is reported to the ordering
party, the progress report created by the development staff

member is used as is.
c) Communication with members of the project team is

performed orally, with the emphasis on promptness of

contact.

d) All the internal and external parties involved in the project
are convened regularly to hold a meeting to check on the

progress, regardless of the scale of the project.

Q48. In system development, which of the following is the most
appropriate graph that shows the relationship between the

phase where a defect is detected and the cost to resolve it?

Resolution cost
Resolution cost

a) Design Development Test Opera b) Design Development Test Operations
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Q49.

Q50.

Resolution cost

Resolution cost

C) Design Development Test Operations d) Design Development Test Operation s

In a development project, after a software integration test is

completed, a system test is being conducted to check the

functions of a system. According to the system test report,

there are many defects in a certain program. Which of the

following is the most appropriate action that the project

manager should take first?

a) Suspending the system test and starting all over again from
the software integration test

b) Increasing the staff members who test the defective program
so as not to delay the progress of the test

c) Re-evaluating the quality of the defective program to identify
its impact on the system test

d) Removing the defective program from the test target list and
creating the program again

Which of the following is an appropriate characteristic of the

single-step (or big bang) migration method?

a) It requires an application that provides a connection between
the new and old systems.

b) The new and old systems are operated in parallel, and then
migration to the new system is performed at a certain point

in time.
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Q51.

Q52.

Q53.

c) Problems during migration to the new system have a serious
impact.

d) Operational costs are incurred from parallel operations.

In the PDCA cycle model of ISMS, which of the following is

performed as part of the “Do” phase?

a) Correction of major nonconformity

b) Security education

) Establishment of security policy

d) Internal audit

When a service desk receives a call regarding a system failure

from a user, which of the following is an appropriate response

from the perspective of incident management?

a) Giving priority to implementing a fundamental solution to the
problem to prevent recurrence in preference to system recovery

b) Giving priority to the continuity of the system user’s business
and informing the user of any known workarounds first

c) Reporting the recovery progress only to the user who called the
service desk

d) Identifying the severity and details of the failure, and then
advising the user about an appropriate contact point

Which of the following is the management system which imposes

the costs of system operations on user departments fairly?

a) Consigned computing system

b) Outsourcing system

) Billing system

d) Standard cost system
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Q54. In the PDCA cycle of service management, which of the

Q55.

following is performed in the “Act” phase?

a) Identifying the scope and necessary resources of service
management

b) Measuring the usage of resources and monitoring the processes

c) Setting improvement goals related to the usage of resources
and improving the processes

d) Managing the allocated resources as well as the team including
the service desk and operators

Which of the following is the appropriate action to be taken

to improve the environment of a department server from a

viewpoint of facility management?

a) Installing antivirus software

b) Providing an automatic operation function, such as a scheduled
backup

c) Avoiding installing the server near to the water pipe in fear
for water leakage

d) Providing a function that encrypts information transmitted

over the network
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Q56. Which of the following is the appropriate description concerning
a system audit that is performed as part of an internal audit
for a company?

a) System operators check whether the business operations of
their department are done in accordance with rules, by using
a self-inspection list.

b) System developers check the requirements for the next
system by conducting a questionnaire survey of the system
users.

c) Persons other than the systems department staff members
check whether the business operations of the systems
department are done in accordance with rules, by using a
check sheet.

d) Systems department staff members check whether all the
information devices owned by the company are installed as

stated in the master list, by taking physical inventory.

Q57. Who has a role and final responsibility to establish and

maintain internal controls under a basic policy?
a) Shareholder b) Auditing director

c) Management executive d) Internal auditor
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Answer questions Q58 through Q88 concerning strategy.

Q58. Which of the following is the most appropriate for conveying
a company’s belief in management and its sense of values to
employees, customers, and society?

a) Management issue b) Management plan

c) Management strategy d) Management principle

Q59. Which of the following is an explanation of ABC analysis?

a) Combinations of goods purchased by customers are analyzed
based on the sales data collected by a POS system.

b) A region is evenly partitioned with lines of longitude and
latitude, and the population, purchasing power, and various
other data for each region are collected to analyze the region
in more detail.

c) Aregion is partitioned into several areas for a certain purpose,
and opinion leaders are selected from each area for repeated
surveys on the trends and actual situation of the region.

d) Sales or gross profits of goods are sorted in descending order,
and then, according to its cumulative percentage of the total,
the goods are classified into three ranks to identify hot-selling

goods.
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Q60. Two control charts below show the quality characteristics of
products manufactured by Lines A and B in the factory for each
day of manufacture. Which of the following is an appropriate

response or reaction to Line A or Line B or both?

g [Line 4] P [Line B]
s E
8 Q
B UDPET i BOUDPET s s
5 control limit ‘8 control limit
g /\ A AN A g VaNEA /‘\/_’\/—A/
& Center line / \V4 4 N 5 Center line 1=
= W \a4 £
ELOWer | 2 LOWer |
S control limit Tg control limit
© &
Day of manufacture Day of manufacture

a) Since the daily fluctuation of values in Line A is larger than
in Line B, the cause should be investigated.

b) Since values for both Lines A and B fall within the control
limit range, it should be desirable to wait and see.

c) Since values for both Lines A and B deviate from the center
line, the cause should be investigated.

d) Since the value for Line B continues to increase, the cause
should be investigated.

Q61. Which of the following is an appropriate description concerning

the usage of diagrams or charts?

a) A flowchart is used to show the relationship between the
capacity and access speed of a storage device.

b) A Gantt chart is used to show the telephone tree for
emergency calls.

c) Acause and effect diagram is used to understand the reasons
for the slowing of a system development project.

d) An association diagram is used to show a series of procedures

for purchasing stationery.
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Qe62.

An acceptance inspection is performed on outsourced products
with a non-defective probability of 0.9 and a defective probability
of 0.1. The table below shows four proposed plans with each
cost per non-defective product and defective product. Which

of the following is the plan with the lowest expected cost?

Plan Cost per non-defective product Cost per defective product
A 0 1,500
B 40 1,000
C 80 500
D 120 200
a)A b) B ocC d)D
Q63. When there are n evaluation items, n evaluation axes are drawn

Qé4.

from the center of a circle so that the circle can be divided into
n equal pieces, and then evaluation values are plotted on each
axis. Which of the following is the appropriate chart or diagram
that is used for determining the relative balance between
evaluation items and the distance from averages by connecting
neighboring plotted points with line segments?

a) Z chart b) Scatter diagram

) Fan chart d) Radar chart

Which of the following is a case where a Pareto chart can be
effectively used?
a) On the occasion of a new product announcement, it is used to

carefully plan the arrangement of a venue, the communication
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with all related parties, and so on.

b) On the occasion of the design and construction of a building, it
is used to investigate the procedures for carrying out multiple
tasks in the shortest period of time.

¢) On the occasion of establishing quality improvement measures,
it is used to analyze the number of defects for each cause and
select themes to be handled with high priority.

d) On the occasion of developing a sales plan for a product with a
short lifecycle, it is used to prepare several alternative solutions

in consideration of competitor’s reactions.

Q65. Which of the following is the appropriate use of management

Qé66.

science techniques?

a) PERT (Program Evaluation and Review Technique) can be used
to analyze the reliability of a machine.

b) A queueing model can be used to perform financial analysis.

c) A time series analysis can be used to forecast the sales of a
product in the market.

d) A simplex method can be used to control the quality of a
product.

When corporate accounting is classified into financial accounting

and management accounting, which of the following describes a

characteristic of management accounting?

a) The accounts need to be settled at the end of each accounting
term, and the preparation of financial statements, such as
balance sheet and income statement, is mandatory.

b) Corporate management provides accounting reports to external

stakeholders such as shareholders and creditors.
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c) Accounting procedures must be conducted in conformity
with accounting regulations such as financial statement rules,
corporate accounting principles, and various accounting
standards.

d) Internal reports are prepared for business judgment, including
budgetary control, profit control, and performance evaluation
for each department, product, region, etc.

Q67. When the results of financial statement analysis for the current
period are as shown in the table below, which of the following

is the cost of sales in thousands of dollars?

Cost of sales ratio 80%

Ratio of operating profit to net sales 10%

Operating profit 20,000 dollars
a) 140 b) 160 c) 180 d) 200

Q68. In business accounting, which of the following serves as
a baseline for providing financial statements, based on

transactions organized in order of date and posted by account

titles?
a) Trial balance b) Journal book
c) Work sheet d) General ledger

Q69. For the year-end settlement of accounts, an income statement
was prepared as shown in the table below. How much is the
operating income in thousands of dollars for the period under

review?
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Unit: thousands of dollars

ltem Amount
Sales 1,500
Cost of sales 1,000
Selling, general and administration expenses 200
Non-operating income 40
Non-operating expenses 30
a) 270 b) 300 c) 310 d) 500

Q70. Which of the following is an action that is compliant with the

Qr1.

copyright law even if it is done without the consent of the

copyright holder?

a) Copying tunes from a purchased CD to one’s own PC and
listening to those tunes on the PC every day

b) Making the tunes in a purchased CD downloadable from one’s
homepage

c) Distributing to one’s customers a copy of a magazine which
has an article on a product of one’s company

d) Uploading a recorded TV drama to a video sharing site

Which of the following is the most appropriate activity based

on CSR (Corporate Social Responsibility)?

a) Providing products that require less material used and also
consume less electricity

b) Providing products differentiated from competitors’ products

by adding new functions
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c) Providing products that meet various market needs by
adopting a cell production system

d) Providing products that the company did not offer, by acquiring
other companies

Q72. Which of the following is the purpose of strengthening
compliance in corporate management?

a) To prevent corporate management and employees from
being involved in misconduct or scandals that may threaten
the continued existence of the company

b) To retain management resources for differentiation from
competitors and thereby gain a competitive edge

c) To curb the exercise of the management powers and thereby
build a framework for sound management

d) To improve the satisfaction of stakeholders including
customers, shareholders, and employees in order to achieve
the company’s continued growth

Q73. Which of the following corresponds to a third-party audit
defined in “ISO 9000:2005 Quality management system—

Fundamentals and vocabulary”?

a) A parent company audits the quality management system of
a subsidiary company.

b) A customer audits the quality management system of a trading
partner company.

c) A company audits its own quality management system for
internal purposes.

d) A certification body audits the quality management system

of a client company.
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Q74. In the BSC (Balanced Score Card) of a consumer products
manufacturer, which of the following is the most appropriate
performance evaluation indicator or index from the customer
viewpoint?

a) Development efficiency  b) Cash flow
c) Market share d) Number of patents granted

Q75. Which of the following is an explanation of core competence
management?

a) Acquiring management resources from other companies that
have an established business operation, so as to gain an
advantage over the competitors

b) Optimizing the combination of business operations so that it
can have a greater effect than merely operating each business
independently

c) Concentrating the management resources on proprietary know-
how and technology that are not easy for other companies
to imitate, so as to establish a competitive advantage

d) Reviewing best practices (successful case stories) of other
companies, so as to fundamentally improve and restructure

the current business processes

Q76. Which of the following is an explanation of the just-in-time
production method?
a) The entire production process is performed by one or a few
workers.
b) The production process is started after a customer order is

accepted.
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QTT.

QTs.

c) Products are manufactured based on the demand forecast
made at the time of starting the production.
d) Only the necessary items are produced, in the necessary

quantity at the necessary time.

Which of the following is the corporate strategy to avoid
excessive competition and gain a competitive advantage by
focusing on a small market segment where the customer needs
are not being fulfilled?

a) Niche strategy b) Push strategy

c) Brand strategy d) Pull strategy
Which of the following is the most appropriate description

concerning the advantageous effects of implementing CRM?

a) It becomes easy to understand customer payment status of
account receivables.

b) It becomes easy to reduce the lead time from a customer
order placement to its delivery.

) It becomes easy to share sales approach to customers among
the entire sales staff.

d) It becomes easy to clearly understand customer needs and
requests, and thereby to build up long-term relationships

with customers.
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Q79. Which of the following corresponds to information barrier-free?
a) An environment in which information devices can be utilized
practically, even when the data entry method is limited to
only voice, handwriting, etc.
b) An environment in which a user in motion can utilize
a communication terminal such as a cell phone and a
smartphone
c) An environment in which a working style without time loss and
emotional distress because of commuting is made possible
through the use of information communication technology
d) An environment in which individuals can utilize computers
seamlessly by means such as mobile computing and home
networks
Q80. Which of the following is a method where tasks are performed
according to the steps (1) through (3)?

(1) Calculate the necessary quantities of the components, based on
the types, quantity, and component list for products planned
to be produced in a certain period of time.

(2) Calculate the actual ordering quantity for each component, in
consideration of the quantity in stock available for allocation.

(3) Determine the reorder timing for each component, in
consideration of the lead time for manufacturing or procurement
or both.

a) CAD b) ERP Q) JIT d) MRP
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Q81. When online shopping via the Internet is done according to the
procedure shown in the figure below, at which of the following

pointsdoes the transaction take effect unless otherwise specified?

Ordering party Selling party

Transmission of the d 1
order mail ——1_ Order mai

2| Order entry processing

Reception of the order c
acceptance mail

Order acceptance
mail

| Payment for the product |-\ Remittance

/
é’

N Shipment of the
— product

Reception of the product

a) Transmission of the order mail

b) Order entry processing

c) Reception of the order acceptance mail

d) Payment for the product

Q82. Which of the following is the most appropriate characteristic

of embedded systems?

a) A dedicated OS is used for the development and operation
of embedded systems.

b) A connection to a network is required for embedded systems
to operate.

c) Embedded systems are used for internal control of equipment,
so they do not require user interface.

d) Embedded systems are composed of dedicated or specially-

designed hardware and software.
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Q83. Which of the following is the appropriate explanation of the
DFD that is created when a business process is analyzed?

a) It shows various types of data items handled in the business
operations and the interrelations among them.

b) It shows various types of data items handled in the business
operations, from sets to elements in a hierarchically detailed
fashion.

©) It shows the processes that make up the business operations
and the data flow exchanged among them.

d) It shows the contents of the processes that make up the
business operations, from overviews to details in a hierarchical
fashion.

Q84. Which of the following is a technique used for analyzing
structures of data used for business operations and depicting
the relationship between extracted entities in diagrams such
as an E-R diagram?

a) Data cleaning b) Data cleansing
c) Data mining d) Data modeling
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Q85. Which of the following is the profitable combination of system
development projects A, B, and C? Here, the profitability of a
project is examined during the first five years after the system
starts its service, and the maintenance cost of the system
equivalent to 10% of the initial investment amount is incurred

every year after the start of the service.

Unit: thousands of dollars

System Initial investment System effect per year
development project amount
A 250 80
B 450 140
C 700 200
a) AandB b) BandC
¢ CandA d A B, andC

Q86. Which of the following is an explanation of housing services?

a) Aservice in which a service provider provides business software
via the Internet

b) A service in which a service provider performs planning,
development, operations, management, and maintenance
of information systems owned by other companies

c) A service in which a service provider lends out servers and
communication equipment installed in the provider’s own
buildings to users

d) A service in which a service provider operates customer’s
servers and communication equipment installed in the

provider’s own buildings

7 i pASSPORT IV 5T8.J0




Q87. On January 1, 2009 which was the first day of the fiscal year,
a company bought an air conditioner for the office at 6,000
dollars. How much was its book value in dollars on December
31, 20107 Here, the service life is six years, the yearly
depreciation is computed using the straight-line method, and

the residual value after six years is 10%.

Company B (management) Company B (IT department) Vendor

Business strategy development

Enterprise strategy e
development

System requirements
development

v

Development of vendor
selection criteria

—> Creation and distribution—> Reception of

of 4] |

Approval of the selected Comparison and
vendor evaluation of proposals
and vendor selection

Approval of vendor selection
criteria

<—— Creation of a proposal
Submitt

Contract with

| the selected vendor <—> Contract with Company B

a) 3,600 b) 4,000 c) 4,200 d) 5,100

Q88. When Company B procures an information system according
to the flow shown in the figure below, which of the following
is the term to be inserted in blank A?
a) NDA b) RFI c) RFP d) SLA
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Answer questions A through C, each of which has four questions.

Question A Read the following description concerning the
development plan for an inventory control system, and then
answer Q89 through Q92.

Mr. S participates in a project for constructing an inventory

control system (hereinafter called the system).

After the deliverables and completion criteria for the project

are identified, the development plan for the system is

divided into five steps—activity breakdown, activity definition,
activity sequencing, activity duration estimating, and schedule
development—and these steps are performed sequentially.

(1) In activity breakdown, the activities involved in creating
deliverables are broken down into smaller components
by using the WBS (Work Breakdown Structure). In other
words, the WBS is used for breaking down all the activities
into components and organizing these components into a
hierarchical structure.

(2) In activity definition, the deliverables and person-days of each
broken down activity are defined.

(3)In activity sequencing, the time sequence of activities is
determined.

(4) In activity duration estimating, the duration of each activity is
obtained by dividing the person-days of each activity by the
number of staff members.

(5)In schedule development, the start and finish dates are

determined based on the duration of each activity.
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Under the supervision of the senior staff member, Mr. S performs
activity breakdown for the system by using the WBS shown in the

fisure below.

System
I
I I I
System
requirements Subsystem 1 Subsystem 2
efinition
I
I I
Software
architecture S.oftware.
design detailed design

Software interface detailed Database detailed

lﬁﬁ

design design

Screen design Form de51gn

Screen Screen Sereen lavout Screenl/O Form
list flow Y items list

Form layout

Note: Shaded parts are not shown.

Fig. Activity breakdown for the system by using the WBS
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[Management]

Q89. Mr. Sis instructed by the senior staff member to ensure that the

2 0 T o

activities that concern the entire work of system development,
such as system requirements definition, are listed at the same
hierarchical level as Subsystems 1, 2, and so on in the figure of
activity breakdown. Which of the following is appropriate as
an activity that should be listed at the same hierarchical level
as system requirements definition in the figure?

System audit

System integration

Software integration

Software coding and testing

[Management]

Q90. In the figure of activity breakdown, the activities are broken

down at the first level, with the focus on those that concern the

entire work of system development and subsystems. Which

of the following is the appropriate explanation concerning the

activity breakdown that Mr. S performs at the next lower level

for each subsystem in the figure?

a) Mr. S breaks down the activities for each phase or process of
development.

b) Mr. S breaks down the activities for each item of system
requirements definition.

c) Mr. S breaks down the activities for each type of software.

d) Mr. S breaks down the activities for each module.
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[Management]

Q91. In activity definition, a table is created by adding the staff
members in charge and person-days, based on the WBS
created in activity breakdown. The table below shows part
of the entire table. When the time sequence shown in the
diagram below exists among the activity items of Activity 5
for screen design, how many person-days are necessary for
the critical path of screen design? In the diagram, the flow
of activities is represented by arrows, and activity names are

shown above or below the arrows.

Staff in Person-
Activity 1 | Activity 2 | Activity 3 | Activity 4 | Activity 5 Deliverable
charge days
Screen list | Screen list table | Smith 4
Screen Screen flow
Smith 6
flow diagram
Screen Screen Screen layout Joh 3
ohnson
Software Software | desion layout diagram
Sub- interface
detailed S Vo Screen 1/O
i creen
system 1 design detailed ) items definition Johnson 2
design items
document
Form list | Form list table Nelson 5
Form
) Form Form layout Nelson
design 10
layout diagram Smith

Note: No staff member has the same name.

O Screen list 7\ Screen flow

Screen

layout I/O items

a)5 b) 9 c) 10 d) 15
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[Management]

Q92. Mr. S performs “activity duration estimating” and develops
a schedule by determining the start and finish dates of the
individual activities, based on their durations. The table
below shows part of the schedule. The senior staff member
checks the schedule and points out a mistake. Which of the
following is appropriate as the mistake pointed out to Mr. S?
The calendar for June is shown below the table. No activity

is done on Saturdays and Sundays.

Activity
Activity 1 Activity 2 Activity 3 Activity 4 Activity 5 Deli bl staff n Person-
ctivi ctivi ctivi ctivi ctivi eliverable
g Y Y Y Y charge days Start Finish
date date
Screen list
Screen list Smith 4 June 3
table
Screen Screen flow
Smith 6 June 9
flow diagram
Screen Screen
Screen
design layout layout Johnson 3 June 9
Software diaeram
Software &
Sub- detailed interface
etaile
system 1 desi detailed Screen
esign : Screen I/O 1/0 items
design Johnson 2 June 12
items definition
document
Form list
Form list Nelson 5 June 6
Form table
design Form Form layout | Nelson
10 June 13 | June 19
layout diagram Smith

Note: No staff member has the same name. Shaded areas are not shown.
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June

Sun. Mon. Tue. Wed. Thu. Fri. Sat.

1 2 3 4 5 6 7

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30

a) Since the person-days for form layout are 10, the finish date
is June 26.

b) Since Mr. Smith’s activity of form layout overlaps his preceding
activity, the finish date cannot be set to June 19.

c) Since two staff members are assigned to the activity of form
layout, the finish date can be set to June 18.

d) Since the activity of form layout requires more person-days
than the other activities, its activity duration should be
estimated to be longer.

Question B Read the following description concerning the task of
managing the loan-out of documents, and then answer Q93
through Q96.

The data room of Company A’s laboratory is engaged in the task
of managing the loan-out of documents. A document loan-out
management system (hereinafter called the document system) that

utilizes PC-based database software is used for the task of managing

the loan-out of documents.
The database structure of the document system is as follows:
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Employee table

Emp _No | Emp_name E-mail_address

Document table

Doc No | Doc title

Loan-out table

Doc_No | Doc title | Emp_No [Emp_name| E-mail_address |Loan-out_date|Return_date

Note: “Doc_No” stands for document number, “Doc title” for document
title, “Emp _No” for employee number, and “Emp _name” for
employee name.

The conditions concerning the documents held and the loan-out of

documents are as follows:

[Conditions concerning the documents held and the loan-out]

(1) Only one copy of the same document is held, and a unique
document number is assigned to each document.

(2) The maximum loan-out period is two weeks including the day
on which the document is loaned out. A document returned
by an employee may be loaned out to another employee on
the day the document is returned, but a returned document
is not loaned out to the same employee on the day it is
returned.

The procedure from loan-out to return is as follows:

[Procedure from loan-out to return]

(1) An employee takes out the document that he or she wants to
borrow from the library, hands it to the staff member in charge
of the data room (hereinafter called the staff member), and
shows his or her employee number to the staff member.

(2) The staff member performs the loan-out process by using
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the document system and hands over the document to the
employee.

(3) When the employee returns the document, he or she hands it
to the staff member, who in turn performs the return process

by using the document system.

The specifications for the loan-out process and return process in the
document system are as follows:
[Loan-out process]

(1) The document table is searched by using “Doc_No” to obtain
“Doc title”.

(2) The employee table is searched by using “Emp_No” to obtain
“Emp_name” and “E-mail_address”.

(3) A record (hereinafter called the loan-out record) for the loan-
out table is prepared, and “Doc_No”, “Doc title”, “Emp_No”,
“Emp_name”, and “E-mail_address” obtained in (1) and (2)
are set. The current date is set as “Loan-out date”, and a
null value is set as “Return_date”.

(4) The loan-out record set in (3) is added to the loan-out table.

[Return process]

(1) The loan-out table is searched by using “Doc_No” to retrieve
the loan-out record that has a null value as “Return_date”.

(2) The current date is set as “Return_date” of the retrieved loan-

out record, and the loan-out table is updated.
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[Technology]
Q93. Which of the following is the appropriate description concerning

the database structure of the document system? Here, a

primary key is a field or combination of fields that uniquely
identifies each record in a table.

a) The primary key of the loan-out table is the combination of
“Doc_No” and “Emp_No”.

b) The primary key of the loan-out table is the combination of
“Doc_No”, “Emp No”, and “Loan-out_date”.

c) The primary key of the employee table and loan-out table is
“Emp_No”.

d) The primary key of the document table and loan-out table is
“Doc_No”.
[Strategy]
Q94. The DFD shown below is created based on [Loan-out process]

and [Return process] for the document system. Which of the

following is the appropriate combination of the terms to be

nserted in blanks A through C in the DFD?

process

process

Note: Shaded areas are not shown.
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A B C
a) | Loan-out Loan-out Return
b) | Loan-out Document Return
c) | Return Loan-out Loan-out
d) | Return Document Loan-out
[Technology]

Q95. The staff member receives many queries about documents
from employees. The staff member hears a document title
from an employee over the phone and checks whether the
document is available for loan-out. Therefore, a decision is to
be made to add a document search function to the document
system and let employees use the function. An outline of the
document search function is given below.

The flow of processing related to the document search
function to be added is summarized in the figure below. Which
of the following is the appropriate combination of the phrases

to be inserted in blanks D through F in the figure?

[Outline of the document search function]

(1) The function does a fuzzy search in the document table by
using the queried “Doc _title” and displays the result.

(2) The function checks whether the corresponding document
exists and, if the document exists, determines whether it is
available for loan-out. If the loan-out record is found with a

null “Return_date”, the corresponding document is out on loan.
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(3) The function displays whether the document is currently out

on loan or available for loan-out.

Do a fuzzy search
in the Document table by using
Doc_title and display the result

Is the corresponding
document found?

Display “Document
not found”

End

(i) Display “Available for loan-out”

(i) Display “Out on loan”

(iii)Search the loan-out table by using “Doc_No”, and retrieve
the loan-out record that has a null value as “Return_date”

(iv)Search the loan-out table by using “Doc_No”, and retrieve

the loan-out record that has the oldest “Loan-out date”

D E F
a)| (i) 0] (ii)
b) (i) (i) (i)
ol (v 0] (ii)
d) (v) (ii) (i)




[Technology]

Q96. An investigation is done to contact the employees who have
not returned documents within two weeks including the loan-
out date. Which of the following is the appropriate method
of retrieving these employees?

a) Retrieving the records whose “Loan-out _date” in the loan-
out table is a null value and whose “Return_date” is within
two weeks from the investigation date

b) Retrieving the records whose “Loan-out_date” in the loan-out
table is two weeks ago from the investigation date or earlier

) Retrieving the records whose “Return_date” in the loan-out
table is a null value and whose “Loan-out_date” is two weeks
ago from the investigation date or earlier

d) Retrieving the records whose “Return_date” in the loan-out
table is a null value

Question C Read the following description concerning enterprise
strategy planning, and then answer Q97 through Q100.

The planning department of Company S, a health food maker,

is planning a strategy for the healthy confectionery business.

The department has recognized the company’s situation by

classifying it into strengths, weaknesses, opportunities, and

threats through SWOT analysis, considered the strategy to be
adopted, and then created two draft policies.
The situation of Company S and an outline of the draft policies

are as follows:
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[Situation of Company S]

(8)

The company has fewer business sites than competitors do.
Company T, a competitor, has decided to withdraw from
the healthy confectionery business.

The company has greater product planning ability than that
of competitors.

A growing fitness trend is generating higher interest in
healthy food.

The company’s factory is getting old.

The number of children is decreasing because of the
declining birthrate.

Consumers are becoming more conscious about the safety
of food.

The company has gathered customer information by having
customers enroll as members and succeeded in including

rich people in its membership as well.

[Outline of the draft policies]

Draft policy 1: Company S will improve its information system

to further develop its strengths.

Draft policy 2: Company S will acquire the business from which

Company T withdraws, in order to expand its
own business.

The market shares that individual companies
have maintained in healthy confectionery over
the several past years are 25% for Company Q,
16% for Company R, 12% for Company S, 10%
for Company T, and 37% for others.
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[Strategy]

Q97. [Situation of Company S]is summarized as shown in the table
below. When (1) and (2) in [Situation of Company S] are
categorized into cells A through D in the table, which of the

following is the appropriate combination?

Advantage Disadvantage
Internal environment A B
External environment C D
Cell into which (1) Cell into which (2)
is categorized is categorized
a) B
b) B D
@) D C
d) D D
[Strategy]

Q98. Among the items in [Situation of Company SI, which of the
following is the appropriate combination of the items that can
be categorized as strengths?

a) (1) and (5) b) (2) and (4)
c) (3) and (8) d) (6) and (7)
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[Strategy]
Q99. Which of the following is the appropriate description
concerning the measure to further develop the company’s
strengths according to draft policy 17
a) Introducing an Internet online shopping system that is little
affected by the number of business sites

b) Constructing a CRM system to analyze purchase data of
customers and provide members with well tailored services

©) Renovating the production management system in order to
ensure thorough safety control in the production process of
products

d) Introducing a POS system with the aim of analyzing statistical
data concerning the population distribution of each region
when a plan is created for healthy confectionery targeted at
adults
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[Strategyl]

Q100. When draft policy 2 is carried forward, the company can
respond to (1) and (5) in [Situation of Company S], and is
expected to secure almost all the market share held by
Company T. When one of the strategies shown in the table
below is adopted based on the market share, which of the
following is the appropriate description concerning the strategy
that Company S adopts after the acquisition of Company T?

Market share Strategy to adopt

Company ranked first in market share Expand the scale of the

entire market

Company ranked second in market share | Attack competitors by taking

advantage of its strengths

Company ranked third or lower in market | Adapt to specific needs
share but having the largest market share

for a specific product

Other than the above Cut costs through imitation

a) Creating a healthy confectionery product similar to the popular
product of Company Q, and selling the product at a price
lower than Company Q’s product

b) Specializing in producing allergy-free healthy confectionery,
and aiming to provide high-price, high-profit products

c) Promoting the fitness trend among people through advertising
and other means, and increasing the demand itself for healthy
confectionery

d) Investing funds in the departments related to product
planning, and planning and selling highly competitive and

superior products
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Spreadsheet Software Functions and Terminology
The following defines the basic functions and terminologies of

spreadsheet software.

1. Worksheets
Worksheet is the work area within spreadsheet software. A worksheet has
256 columns (columns A through Z, followed by AA through AZ, then BA
through BZ, up to column IV) and 10,000 rows (row 1 through row 10,000).

2. Cells

(1) An intersection of a column (vertical) and a row (horizontal) on
a worksheet is called a cell. The cell at Column A and Row 1 is
represented as Al.

(2) A group of cells that form a rectangular shape can be selected as a
range. A range is represented, for example, as “A1:B3”.

(3) A name can be assigned to any range. A name is assigned to a range
by using [ ] (square brackets), for example, “the range of cells ‘A1:B3’
is named [Price].”

(4) A cell that contains no data is called a blank cell.

3. Cell data entry

(1) Numeric values, character strings, and expressions can be entered
to a cell.

(2)Cells can be protected to prevent data entry. When cell
protection is turned off, data entry is allowed again.

(3) The entry of a numeric value 5 into cell Al is represented as
“Enter 5 into cell AL1.”

(4) The entry of a character string ABC into cell B2 is represented
as “Enter ‘ABC” into cell B2.”

(5) The entry of an expression for the sum of cell Al and cell B2
into cell C3 is represented as “Enter the expression ‘A1+B2’
into cell C3.”
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4. Cell display format

(1) A numeric value in a cell is displayed right justified.

(2) A character string in a cell is displayed left justified.

(3) An expression in a cell is displayed left justified if the result is numeric,
and right justified if the result is a character string.

(4) The display format for each cell can be changed to left justified,
centered, or right justified.

5. Calculating formula

(1) Mathematical expressions can be used in calculating formula.

(2) Arithmetic operators available for use in a calculating formula include
“+” (addition), “~” (subtraction), “*” (multiplication), “/” (division), and
“A” (exponentiation).

(3) The arithmetic operators are processed according to the standard order
of mathematical precedence.

6. Recalculation

(1) When a calculating formula is entered into a cell, the calculation result
is displayed immediately.

(2) When the value of a cell changes, values of other cells that refer to that
cell will be automatically recalculated. This recalculation is performed
only once, in the sequence Al, A2, A3, ..., B1, B2, B3, ..., and so on.

7. Functions
(1) The functions defined in the table below are available for use in a

calculating formula.

Function name and Description
example
SUM (A1:A5) Calculates the sum of the values in cells Al through A5.
AVERAGE (B2:F2) Calculates the average of the values in cells B2 through
F2.
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SQUAREROOT (16)

Calculates the positive square root of the value in cell

16 (which must be a positive value).

STANDARDDEVIATION | Calculates the standard deviation of the values in cells
(D5:D19) D5 through D19.
MAX (C3:E7) Returns the largest value from the values in cells C3

through E7.

MIN ([Score])

Returns the smallest value from the values within the

range called [Scorel].

IF (B3>Ad, ‘Chicago’,
‘Washington’)

Returns the second argument if the logical expression
specified in the first argument is TRUE (valid), or the third
argument if FALSE (invalid). In the example on the left,
if the value in cell B3 is greater than the value in cell
A4, the character string ‘Chicago’ is returned. Otherwise,
‘Washington’ is returned. In logical expressions,
comparison operators =, #, >, <, <, = can be used.
“IF” functions can be specified as the second or the third

arguments to construct a nested “IF” function.

COUNT (G1:G5)

Counts the number of non-blank cells in cells G1 through
G5.

COUNTIF (H5:H9,
>257)

Counts the number of cells within the range specified
in the first areument that meet the condition specified
in the second argument. In the example on the left, in
cells H5 through H9, the number of cells that contain a

value greater than 25 is returned.
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INTEGER (A3) Calculates the maximum integer that does not exceed
the number in cell A3 (must be a numeric number).
Example:

INTEGER (3.9) = 3

INTEGER (-3.9) = -4

MODULO (C4, D4) Calculates the remainder after the value in cell C4
(dividend) is divided by the value in cell D4 (divisor).
The result will always have the same sign as the divisor.
MODULO and INTEGER functions satisfy the following
relationship:

MODULO (x, y) = x — y * INTEGER (x/y)

AND (Logical Returns TRUE if all the logical expressions specified as
expression 1, Logical |arguments evaluate to TRUE. Returns FALSE if any one
expression 2, ...) arguments is FALSE. Any number of logical expressions

can be specified as arguments.

OR (Logical Returns FALSE if all logical expressions specified as
expression 1, Logical |arguments evaluate to FALSE. Returns TRUE if any one
expression 2, ...) of the logical expressions is TRUE. Any number of logical

expressions can be specified as arguments.

NOT (Logical Returns TRUE if the logical expression specified as the

expression) argument evaluates to FALSE, and returns FALSE if the

argument evaluates to TRUE.

Note: SUM, AVERAGE, STANDARDDEVIATION, MAX, and MIN functions ignore cells

that are within the specified range but do not contain a numeric value.

(2) Anargument of a function can be specified using a calculation formula

that uses cells, a range, a range name, or a logical expression.
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8. Copying of cells

(1) A numeric value, character string, or expression entered into a cell can
be copied into other cells.

(2) If an expression referring to another cell is copied, the copied expression
will be changed automatically based on relative reference. For
example, when the function SUM (A1:A5) in cell A6 is copied to cell
B7, cell B7 will contain the expression SUM (B2:B6).

9. Absolute references

(1) A reference that is not changed even when an expression is copied
into another cell is called absolute reference, and is represented using
the $ (dollar) symbol, as in SAS1. For example, when an expression
SAS1+5 in cell Bl is copied into cell C4, the expression in cell C4 will
remain as SAS1+5.

(2) A mixed reference is also possible, where either the column or the row
is an absolute reference, as in $A1 and AS1. For example, when the
expression $C1-3 in cell D2 is copied into cell E3, cell E3 contains the
expression $C2-3. Likewise, when the expression F$2-3 in cell G3 is
copied into cell H4, cell H4 contains the expression G$2-3.

10. Macros

(1) Macros can be stored within a spreadsheet. Macros are represented
as Macro P, Macro Q, and so on.

(2) Some examples of instructions concerning macros are as follows: “Run
Macro P to save the spreadsheet,” “Register the procedure for sorting

» o«

cells Al through A10 in ascending order as Macro Q,” “Macro R: enter
numeric values,” and “Extract records for which the data in Column
C is less than the specified value.”
11. Others
The spreadsheet software shall be equipped with the same functions as
most commercially-available spreadsheet software, including the grid line

and graph/chart functions in addition to “Save”, “Read”, and “Print”.
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(AAY

IP Exam -- Spring 2011

No. Answer No. Answer No. Answer
1 b 41 c 81 c
2 a 42 c 82 d
3 b 43 b 83 c
4 d 44 d 84 d
5 a 45 [« 85 a
6 b 46 d 86 d
i a 47 a 87 (]
8 c 48 a 88 c
9 a 49 c 89 b
10 d 50 [ 90 a
11 b 51 b N c
12 b 52 b 92 b
13 [ 53 c 93 b
14 a 54 c 94 a
15 b 55 c 95 a
16 a 56 c 96 c
17 [ 57 [~ 97 a
18 [+ 58 d 98 c
19 d 59 d 99 b

20 b 60 d 100 d

21 b 61 c

22 b 62 c

23 a 63 d

|24 d 64 c

25 b 65 c

26 [ 66 d

27 b 67 b

28 c 68 d

29 [ 69 b

30 b 70 a

31 d 71 a
32 c 72 a
33 d 73 d
34 b 74 c
35 d 75 c
36 a 76 d
37 a 77 a
38 [+ 78 d
39 a 79 a
40 a 80 d
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