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(o] Touch Screen Gestures

Motion Description Common Uses

Tap Quickly touch and release one finger one time  Activate a link (built-in connection)

Press a button
Run a program or app

Double-tap Quickly touch and release one finger two times  Run a program or app

Zoom In (show a smaller area on the screen, so that
contents appear larger) at the location of the double-tap

Press and hold Press and hold one finger to cause an action to  Display a shertcut menu (immediate access to allowable
occur, or until an action occurs actions)

Activate a mode enabling you to move an item with one
finger to a new location

Drag, o slide Press and hold one finger on an object and then Move an item around the screen
X move the finger to the new location Scroll
Swipe Press and hold one finger and then move the Scroll
finger horizontally or vertically on the screen Display a bar that contains commands on an edge of
the screen
Stretch Move two fingers apart Zoom in (show a smaller area on the screen, so that
contents appear larger)
|
Pinch Move two fingers together Zoom out (show a larger area on the screen, so that
| contents appear smaller)
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pad |, kOB PHe Bl 1ae BADA0 JdeedaleyiZilad w1 . 14 1. . "1 .1 &
CASFAY . dA BATEDAGIA0 GTUAI-Z 1-IZ. o Bedldima tmakd, |@&E 2412 Yp la
yi .l 0ZG: ,nU& . LG, '0& "N'0& 48507 p A&pE O § 4i0SY DLF
tZ& Gz! & BG, Lja yi:n -OF  ¢LiU#n 1a' guz2erRgpiazi@sz 1! & G
Ut G2 ! 8a UdG3! Uda cUtz8ljlLja! @Gy i®BATO & § B2 1 dRA

CG+G, ! da Ui aa
1 0&1 ZdObéaining Gameg & Fy Il Ua AWwY G° . |
t 1a%3zd208&4 yG3dz -06- . ‘no-HoG, 1! &

,dz 1dz Gz! Ua E-=°

SnTsig U
AaY¥P048 8 ! N1 G ddnn T4a &Gl
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GnjDd DR acGCERAM &OAYFAF 18 4 UAAGp -~ . 1 & a®aeGR & U ‘chjhjs 4~
. D21 & - kZO aGez 0@ |- 10aLj e digipgE § O3 dzia” . TO
:(Accessories and Input Technique§ G FA]i U4 c¢FWV_ 5t A C¢Fb
1dz tz14&da + Z2FG.(Ha8 vcd@H! =z k
4N ; 1 7 Z0! 4@ ed®a NHhdla, ' yGPi U&a é
@Gl  DZ! 8aa WD &1 B URTkGhdIABZA &
G" Nj Ouidz1 @~ zra U
AL | G oJ- 6y 8 G & :(Hdme A@omhtion) U~ _~d a h” .t a
UpiGajp &8 dz2!' 1A% @ dF Gl ! & y8G ! & &
. pGZ yEd < A1&a-k@5 Uy G: y@gaxa pi!l a =
W m 4 @7 @lae |08 dnodDNjRe (ACs¢3, & (Lighting) seeb F TV &
- Z RBAFeva, kK tH B GAaGRGCAHIVE pivgaa 10Z2a <3 |1 & ¢
S84 b AvdzaaF &E& Y 1p &
34 e GnGHY ., o@Mbermbostatspest MV DA 4+ DG
5-.1& t:s 1315188 0 3NN OB
4 pGyl & udnj, 188 ¢iaiza
¢ it Y F:GP& njhchid 3 € Gp a Gaj ! @Ak Y H3 (Apligritegnedd AU &
T@42 1 dz . g E3s~AK t+.: _ dz -H kK aia anbiGe&¢zhadci -
01 J&Bprsigd Yyol-! & RGnj, Lja q-27 a1k
e A 1dz0& t {(Sedydty) pDAV& Vv & 1@
EFGli yCNIFR G& eazh®i 0% -Gy
EP-0 Gdz N y'I" :0O1§a . ofdTa -2 h
1. z! ONRGEIeRY°d7zGHAE 11 Gz3¢€ aa Go
yd G~ ! & #axeDHEas ®HAjG1: 1 & | DZ ¢
E@&li G, d @npgidEmal B2l 146 2
G: H UdzWirk@zA. at & 1 Z&ay "1
E3z~148 O5 1_7"dz 1
| DZ+t ¢t d1a@FHFaNR, 1aV16GZ A G | Renfom® - Y b ¥ Y sVoo. ~ Il &4 &
U &0 SEUVNELES | e GY 1M, 18todhyidz <18 vy U5 .31a8 O35 ¢° nnUa
.y G 30dY Pefa fia

@ Gni i IGHE cAIrI¥1(DZ: 7!
qiwva U-92""_ 14 b -

Q1

14



EDKDZ NAAA A£Qoazka KO@ZNKkNDLGAka §Op3IaA Dezadbakash agzka

(Data and Information 4 F B H AJIT FOF M Y
eEiRZa e @AY KkE@/C a ( &)&nE CEITDZE (el P- & §)G, @@inc "pial kt |
W1."1& 1:_ k. Wdz:1g: TG  £8a ¢ dapp Al a.Gdpdzd 205¢1 G-
yG: 20& Odz 8§ | dzda ] eGPEEN g BDEEY - B &) A a WEpi Uaa
dGnjn 1dz & Gdz DZU A3y kA& A1 dZBISahyi 18550 T RIAIGHEY 14
P ZG1y 1 @ Gl &3k G afldipPa Yo Oba 1 y Az 11NpZ& (HG1U &
¥y-11l yG.-¢ga Es3T O:

Step 1

Cashier scans or enters T l
items purchased and the """~ .
amount received from S
the customer. These ‘&
items are entered into s
" tep 2
the computer as data = The computer receives the entered data,

stores it, procasses the data into
DATA (input) information {the receipt), and stores the
2 Medium Sodas $1.49 each

resulting iInformation.
1 Small Turkey Sub $3.49 each

1 Caesar Salad $4.49 eah STORAGE and PROCESSES
1 Bag of Chips $0.99 each o St Rerod A
3 Cookies $0.39 each P MWec oasa;

Amount Received $20.00 — = Computes each item’s total price by
multiplying the quantity ordered by
the item price (i.e., 2 * 1.49 = 2.98).

= Organizes data.

= Sums all item total prices to
determine order total due

from customer (13.12).

= Calculates change due to customer

Step 2 by subtracting the order total from

The resulting information amount received (20.00 - 13.12 =
'(lh:- cash register receipt) . 6.88).
g;mte? for the [ 7 Mediy, Tora, | STE—— = Stores resulting information.
e | Cove urkey sy, ix=
[ 3 Boorangy 4
o So0kin oss | INFORMATION
OTal Dy, iz

(output)

GnjbZA 1 D2&aUz &! 8 q: A A & @yCaH BEE GG N 105 pHLI2BCH A a1 |
ad Ueé GdA D& GRIHAR GILjG 181l (¥Ch RGP - K!eO)LiGAH RBPER T 1 LC
(@& PUa

el | G O¥KES 82, t b&! + DAHGH @Fk G de it @l Fa@: Fus &0 DZH &7 @
g1:0"%k4&_ "'H ydz ¢_ 1 & t DA€ ODEGOIKkIGaT ! &p & o1 ! |
yi1ieel | 3GEn Jaz ¢i I3n * "BUFa @, " DIBRA 4w BAEA 5 K
dGp G- RU:BAME A8 bPGnj! + DGl 1! & e Gdz DRIY B%aDZe GLjGY "
& Gdzl DBdAT B AR & - 5 1&1 121 Gnj, . ! Gzdz ¢ R &0G.l Adae GLjG
GNj eCZDIUPanzaa E-sEAMRMGZG] =+1:
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(tnput) 9 b1 SKQFr
ba- F:@ &Gnj B 1 G o BajnU O5¢ GG t 24~ y@&P{ 21 1 & © njo
8Gnjn O35 &G: 1Dz ! @il @HLpdNdz | & ny {@EP @3B RiGURE. - kG n
zF Gy B&®Tt YkpUG. pU& " P Grka may 18 |

‘(Keyboards)n1t+ F2-s & c¢cForl
yi1:  18!Chga] |36 (5ACRA & GfaydiU dZA. kOIdd BOKE 1atol! vyl k
Fly " dzt GEjigleC, W8NV k Gs & AlA-18 Ged! | &)
} ¥1G1U&8 OYkGs: ! &a US| 1 & eé&GdzZ
I vi & OEPAaOIG 1atol! VIDAZ] d7 & 2 ay HA
| DZ af { G, ¢°Bn maloIc1ae@! yi_ka ( EHA{ hB&a)
s LErr0 & ¢ ainlU@ a!° éjna 1 DZ1 @YKk Gsal &
¢c°nna 1 DZ &V1k.Gs3 IR 01! 8FG!
BEUuF" -l & gae t AGA aa 1 1A&, pa, k
Foa UKkTG.! & 1 DZ +s5DZ _ dz2 eUG,dz 6 z!
OV k Gs AP $ap suieGl B 'ad>* 1206 FaeCdz
F@ 1, dz  tiDDE! & 3
toli! d2"* 12 eaGl
to1! aa& +TG.! &
b ol ¥ YN . 504 ON
dGH 1 dk zO, 1 & OYkC
. .3@x 1 1! a

virtual keyboard

o387 "AyGTUeRG A1dA A ding! V dz- . (1.31) & o

:(Pointing Devices)- ~ 1 B~ #a & Nlla
UT. ' 1& 1T:.¢€ Gdz +t TGT 1 DZ 3T C1dBGIMS “Ald, j IFEX p
-1 Yo I'aDZ B N#qtibkGnj . H fa Gk ! Bepl Gaclkjinadi] ¢iakh#in 4
UT.: K& “BH', ! & x  a&0?¢ dfi &G KA UHFRC > H &R, Mi@@g 1 Nj
ARaG: ! & @ANDDA.i-Ukaead 1 H2@Emhalal G, d Gnjn TalyaG 18 Gay |
K . | DAGDIIN ed@AUA ZAVIDAZ1 d7 18- Z&a IDIG1ae@! 8" WAz ., . & + H
U,:DZ & tol! aydz TAGA B ¢ D5 Peh'BARG DD dEnjc! 43 D5t | ¥
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2. di &b &GVsDZ &10DZ] 1 @@c i G@@ouihphds)t o1 DZ & Ov | & DZ * ;
T

Qo

. E B S KOG gQEDEL )b KBk

(Audio and video input) ¢ 72.1"aA cadw Il & UF Qi
Aki.! & QFE®alal GA é GLiG\I"KeEl | &Gotinp@gaaddnj g A Y LjGs dza
B 14T ZA@EYIkpOGF” -~ | 0 ¥4 KeGnil By ysHvad] &piCGiRblizGRh ! & + H | ! &
b Y k GNHEFO!: Gadzy Gdzk OBk EigNE Papix ~.3DZza ala- 21 dz

d Gajinl G, & @njn

- 0- |,

| DZ 180G 1 NKEB Eiyd#k! & 2z <! &a - Lja 13

x " 3! ¢ @k1-.Al & GPEGRI Uad ydz 1 dz8” - WAA ac¢ iljFA 31 @ilFasl!s

x "3 ¢ vy ¢EBNsE (P.ENnYa NJI&R | @6H! I -o-GEEaNzIy GRS . . 48

I DZ t 111 el BEmAdEoRiA, kWY Z1d70 45 WajafaNl k1 . " ' H 8 Gnj
&3, 18" sz Y15 318l BAr1 kQla Bi adtZ6)

" & {5 @ | xdABP&R-H 4dz-QdE e GLj1 5a
10 -

5 1454 ADFEEH RSHIA G dGnin YA A B2 KA YECKEE |

1 dz
1 G OIGH, ! e1.0 8- y&R& 8 GIDFED@miA Viddo Camerg t Y1 : p°

' o

a
YyGl "1 & YkGnj!

UT i BEAK

UppTiT F Bre A WHOA Ap Y B YOPrMWEGH@isr b YPEPREQ x v 1651) bY |
.MpTT  wB HOF(WebcanmF p t w
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:(Scannerg) 0 © ¢ HicdF I &
y1 COF &z .y GPi a OPGnna 10 G: ! &
-1 ENIVNERdMZ k1 A RiDZ- ! 1A@C @1 BEws T
I} DAG: dz t1 2 v A ¥FEEI UHIFEG Na
Xi1-18 aa t1 YA13hd NLpE t0¥ 7 @q -
8 Nacl- 1aaadfiv &l 18- AT | NG

OF1 _! 1 e@p&l! a

:(Output) 6 F D 34uFFv p Y
Gnj"dz UeHAa! 3a dUe GdBE P@a&Ai I P! AdzRy 4 - _ dZ % &1 . dz
d dapla]l G 0 Gnjn 1 &t «EEIDIZ ¢ B a Z O A THFINAU 6 Gnjnk ‘p-ag . .

o

1 zFGA 3.a8MCGPAK pGE'PKES '™ap 1d2 ~  +4 aa

!(Printers)c Fy do+ Il &
W71 OFPI&IAO1EE ¢7d @dq1a 1D !&QdA 16 eéBzR&BY 6 &njn O
b1 . ! & HFEmLEY 214" viHEre&dpy)y Z1 " ¥ dz @PavLjavs |EE& Gpa
I DZ ilENi&-A41d2A" d2A: dOFAA gyt WAl 1. LA ®IZGA 'Aap T I"K &
.o Ut Y h DJeFGIzX G¥ Z @1 Y1 |dfab- Adality Riiotok)Z 14! G& 1 1 -1 & + ZG

+ z AGDD THOE) a4 R "HOGA B - . ©

:(3-Dprinter)pF N3y F IOy X b1 X

Gi @adasld Yy Ba - '@ AGa1a0&ma dz + G @z HAUR hiBAA (HAZ GHZ 2

dqDZ! eGl1* O5 y1Ge AO&e &aAEU ¥ & a U aR 38 in Gdzapa a U &
i.GzAU&T OAWA
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r

Ol

pbG.-nU&a 21 R&hkK&T 1 @5+ BT A, dz + Z171) dBaN. "k VY a t;

i GzAKU& tYAUA t1DZ2! &

:(Displays)6- yIl a - F1F1
6-yIl AR@PEL Bl & & Gdza OF dak B Cdi |y 118N & 42 WM& 5 Gnjn
1Nj ¢fi GZ .c’omjg'80&FrG-! & | DZ & Gdzl DEET Gyd!kdN . I"KZ O !
55 ok z@GAGAN I njeld &, dalhjnsd B2 & GninDZ1isNjadz Ut TGT

¥y G o yd GozéK D5 GAe T GTK *x DZ & P81z ! @o OGENGT &
a) Z {HT Smart TV) & y130)a54 (Digital Television) O pyi3HI&y 1 d&Z -
(Internet Enabled High- Definition  &w1A0& y1300Z Lj . LjU & Hikbe 7 2flEN]
210106748 a4 T!aL+chGRlnaa Bl teledso(BIDTY)- NjG~ & !
OLj1 2° 5 Dk Ndr@LP hP 8 NyGdz dF TR&G" Aldd a
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smartphoae

display

monitos display

v1:1 11 &1 @njiBadcaa!l &(18dAT &B1YDZ | Kk

P TG ! & YAy d d@njn pbad-. .18 RBRG A& -Th&da i Gnjn:

cRGuay &QNuwad - P Y &= JjGE AdZAG.dk &kig2L) O! 81 o
A) EBZ 1 oa8 1z8 & ™éa” hk +4aad TG PAp AL GPHAS . s1d& ° o |
el 1 GediaGs Lj 1Z x1_ ">* ApPaiUeai Gs

:(Speakers, Earbuds, Headphoney & a- |l & ¢ F YF ~AUK cOadl igWpaDZ ¢ FYF ~

: Speakerg d H FHOFO 3 biB
P Yool { GAd  anjrpda 1° 5 (2&dZ 1 dz GNj | g &  deetl..M&a =001 N k1 ! &
¢°nn0 ¢ci1eGEGHNA GAZ ¢1 -4t &RAT 1O0DRDG Z@nd- ! + 111
1dz G alWeéd <@ p UzDI@EE Q50K G " & =¢ g O&a
y10a edg&ECOI wazylta0d éi GP Gnjzwa ¢ y& U&a e@#Ek 10.
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Gini!1 " hk E!<k Gdz

1dz BEP-_.!' & 1dz -  DZ
RGYWwDZ 1 & +~- "1 &
13 'had1 WGda ! a T uwilb

e1.4@Z2GH11GY. P& 1. dz

INhDAG! & fAa !'& eGZG

P Y H-1) By o EBA-

yi U8 eGZG:'1 ba-. .1
.nda 'a eGZG:

TITA11:1 8 +@®A&-Iki R4 1y @OOEZGCDL. 1adtZ i 9Wat]”  h O
@41 TU& 1dz GNj . ga Ue1.! &a
WUmRAI Es-~ KA y: .18 ya-15 I1a oY, T :2-1tgy s bAKa-fiza |

5 allic fYpe Apilhc[Ype VA, 24-Y Yo hp i~ 6 yb» TRIHh&F. _ Il &

alhéd @Bl 'Z NIEF oy 1ae 1 18+G| Uidn 11ay1dg1646 GTU& y Gs dz@ A y GH &1 a
é1 .y @RNEZGY DOH.T@ el 18V dzx 3, KI5 WEpkk Olan dae &G
Ui & U%—NJA% G: DH
U¢ dz EH O5 eGHE - GAG | & B GECIyIR Gy a
.p11 & 1dz0hyDBp AU @& ) BEE BB $GPA105 C hs s
XA 1d g ykd21T YK
Va- 1 s A + BCTUE &ljvUNj 'BIA&GIZGZ € GZG: |x + 211 _dz pa
Aa ysk dz e1- KA el lp AyIWEEE x etz L DX ¢k1May O
B d720&4 + Gl & ODACE gAv @ B &njs ¥ - k
RGuwi _ ! & EDIk O,!'4a fa !a E@GEGGC],K A% Q3 U¥iv e GZG
|

G nyL{EESS OnG PAN CaRuG g BIERA Z G diie G Z Giziedipa Y ni G, ! &
yi & & wa - Dp G BHDAALSTI BYIkS HBRIGH 4 d70 dz - _ 5 . Ljd

4+ DZ1! &
BGa gy Gkd21- Bxz bé - ¢ |ja@dk Pfia’ | & eGZG:' | aahgdda eGcz
Ha !'a eGZG: 1 aa yiU0a eGZG: 1 vyt
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(Memory and storage Memory e T 9QBBBO BF Mm WO b

Gnj,!a &G, 6 ¢ ¢, s & ¢ ooy Bee EEAayIEK k¢ S+ 71! &
Z3 e/ OIDEkc! 44 YBRUSABHE 1488 ' & v Gz Th@ Gk BPEval &l dy DX
Yeg Ux 11 1 @Btorage)x 7881 MMEZR 43« k UGl ¢a ¢ 0 Gdz  Z NX
a4 RBOGY.Kkel |1 G, dyagna! &SEF 171 ‘1 BZ O5 Gnjdze-GLAGIU ! &G
.S Fai Es3~K “n"2aG” Za a

J O DX difstordge Medi x z~ . T Il 41 DI F&@dzl D2 K! K3t e @: A P& | F 8
& G HSolidd&ate Drives) + 1DZ ! & ¢ &HadDasks)et GIHDZ, !d&au6® p D& x z~
¢’ #8° ! 8SBeUdipeal Serial Bus) Flash Drivesy( G& ODZ DZ 1, G 40 # piGIr 16&) p &
Optical ) t+ Y F ® & (Medna Cards)
12° . .14& QFGla diiscsi1Lj Eh!
b1 G, 1 & a6 8t pldz € &H 6 a&dzp U &
B g e GH  Wzk1 dzi GzZ+a1F1_'!'a 6a
FGla d¢ =z~ | @SBRWGIpEY 84 pa
TAF Gl 1" &0 a k1 €1 6 A& QO =
"Pa ki1 _":H T!a GnD

yiiel | €aTaEPHra G, &LV ! &

12° & L&, cT@n&FGla 1! za 1 d&SQqrEge Reviée x (za _1"dAd)a yirfF N
@ Ga#'3zdf GAatg! FAYPR| G G CwAJERI [y GPig @ HE Gk Gdz
OVDfr i TB2%.i. FAl qFGY®YD+r 1 &1 ®Crpra U F” - d2a@WB pBAAFY

:(Hard Disks) uV # - Il 4+ 0 4- 5 U4
O. 18 tLjaURA ¥aigal BA @3 koERINjHard Disk) . . Il &- &1l &
qDas diiag L dd5 NDZ +d&@ Gaomz! 4 agua Gs IDZ ! &4a e GLjGY" !
ByPdilikEp U4 1 DZ BA0 &&EA[E huGA "¢ 3pel a@, ¢fadpipZ 1:d &Gnj, 0 G:
. A1-1 Yol @a®aT &
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I SSD contasns Nno movieng pasts |

hard disk contains
moving parts

-------

yi:, o1& . DZ II@KINSSD! &t fDzo! § @dR) wpBy o |, dz

= ~

U& ¢Y OIDR - (Didc)d -+ MMBEanetic Medigt ¥~ ¥ * G~ 3! a QqFG11! &
.(Optical Medig t Y FIQPR Gl dz! @\jD9fgda: - p ! & (CHsH-t *s1134 "d& p

4 pUA ¢UTODR Jj DitkRo - b I(Disk vs. Disc) udzdFa-=s Y GF & DZ hov- & (il BV
p

:(Solid- State DrivegghuN ¥ . I a Hhll F "1 & 04&a- 5 a
(SSD Solid State Drive) t+ 1Dz ! &4 o6& pU&
eGCeGDEIra®d 12°..! c¢ci GR oub5
G: dz Ut@hayaodscH 1Fyl » 42 Gdzi D& ' | da

& -njigpandwy P08 Ga11Lgz + dZA Gl dza + LjG.

B D236 e @ d¥loz 12 & 2B Y " 1 4
US njhu + Ta8I ! G, ¢¥8hjna  O58 + 1DZ ! &
(22-1 Yo tI¥a01 B Gd &Mhin &4 DER& ¢° nji

Nk &' &U 1 BE@h- 4 @Qhi Gt 1 E2ar » VO uvie@ 1z o |

. DZ 164yl 11 & dzs - azGmjNj Oni G, ! & .DzZ! & 6 |hwad#dni G, ! &
. Dz ! & o | ! §22fdz vyachical) Viayi! Ga B(SE0FZ aBEENK &~ h
00gUR0adf G5 NDZ +dA Oni G_k &SSmpalh &8 ObPIAL & 41 |
:(USB FlashDrives ) T G & & U4l - F H- _ DZ

ITd o0a " sGgzTd5h - p O, 1 & +!11USB 'A0DUGA cp &40 1dz°
(USB) Aliz 04&- §31lc Pt yiDZ), dz 8Gnjn aa Nhk1y 1T TH!'a® Ghjg: -
.14 O5 DASCadkoHatatac sToAYY H- | + 'O&IAT Injd &t Odz gz, -

23



EDKDZ NAAA A£Qoazka KO@ZNKkNDLGAka §Op3IaA Dezadbakash agzka

US8 Nash
drive

Figure 1-23 You insert a
UsB flash drive in a USB

"R EDAWSB Ol AAasDEz OB AT pa U - GASIGERHIHAA b1l K
:(MemoryCardg e | 4. Il ¢cFs F+- b
O.!&a 0U& D54 JFa @B Gnki. o -2°0 U ceeCGza I DRI b
FI@Ydz&e2 41 Yo  tlpady @@A a.ak 65GEin] G & Gnjny 40 Xz Bhpp 81 0% A b
O.! & alzlAdZ8Gajnad! a ¢ Fa¥! 8 UpGY A1 N & ph&fv@1@EH! & E
GnjbAdi-idz +t pGY K + .5

Qo

=% :
\‘\ﬁ
>
memory memory card mermory card memory card n card
' in digital camera in phane readerhwriter, which is
R attached to computer
°a- A 190, 1 ¢ HaT 1 AU GEE N @ GUE] TRz §

S TG 1zdzaGNj _ ga 11

Thhi1%9aW 1DZ!1 & 64 pU& PHAIADZ 1 & 192°.- hgdz QFGl a
aa tL° ., 1& eGLGIFIp® +aacG: i 24t EGs DAz &1 I1gaGy
@Gl +d&a 1480 @APEEVI @ 1~ LjEA _kyalsa@ GdziDZ: ! & aa é&G: -

il .1l & aa (ZRdiTaflayGlAdERAE*Q@&EEL - hp1(USB ol5 648 pé

A 6

a
I Y11 ! &al -p &d=mU hatzé k (Ol Rist§EG A Ao ! & a pla
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:(Optical Discs) h1 ¢ « & 0&-35Uéa
1dA1hk O)& 1%, Jaqfpa 1dzLjINj OF1 1 & 6 11! &
x ¥, 1671 4a y-z:1la& 1dz +1°.dz y

da(ebga). 1° DZA& tvyl1Aa&1lh NKRA p:
& - W1DZs - W)&DVBsa- €ompact Discy hu, DZ - Il &
64 pU& G (@njital I&datile Discsi F- Yy~ 2 Ua
(251 B3 h&aFi_1! &

k1. HiIodEh & TpDEYIE OBECHS (351 Yo

(Cloud Storage) * z~ . ~#wa hidF_ 2
12° Fdl& Ga . DEDEACERYA ¢dRE e ®WZS k1dAh 2° . 14 t+ AG, |
Sz A 1Z 1. HBE PSINIAD? dF! &C t1KAGHE], VBERB - z K
P YhG, ' & 12 {JustClodd) 1y 1(D&El)d > 5 & O &cE "¢ Ode- | . - !
E WZiUthudl& 12° 1ty 1 &1 g Resdak: 2O | @5diHka. ! 4a yoG T ! &
ONj(Backup) hu1 "(Fa1 RIGAD * G, oq - "AGd) & @tz Wz y@&Eng aUi 1.1 &
GNj . tPkD & & DB Go O35y &yipdii. A aT&Y, (181d% sdi, - Lj

& NHGEHA #HaNUWOE1 00 Ila WBaUA+ YDA E EHA +sy - 1| & Fp A ¢
hlFs 1 a

-

~
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(o] Table 1-2  Categories of Applications

Category Sample Applications Sample Uses
Productivity Word Processing Create letters, reports, and other documents,
[ S—— Presentation Create visual aids for presentations.
.i. . ' £t Schedule and Contact Management  Organize appointments and contact lists.
Lrresee Personal Finance Balance checkbook, pay bills, and track income and expenses.
Humernn

A ERR)

-

Graphics and Media Photo Editing Modify digital photos, i.e., crop, remove red-eye, etc.
SOy Video and Audio Editing Modify recorded movle clips, add music, etc.
'St u Media Player View images, listen to audio/music, watch videos.
o DI e "y
Personal Interest Travel, Mapping, and Navigation View maps, obtain route directions, locate points of interest.
“ Reference Look up material in dictionaries, encyclopedias, etc.

o~ & Educational Learn through tutors and prepare for tests.

/;35 Entertainment Receive entertainment news alerts, check movie times and

2 reviews, play games.

e

(Continued )
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Table 1-2 Continued

K@>Nk ND&LQlk a

Category Sample Applications

Browser
Emall
VoIP
FP

Communications

Antivirus
Personal Firewall

Spyware, Adware, and other
Malware Removers

File, System, and Disk
Management

File Manager
Search

Image Viewer
Screen Saver

Sample Uses

Access and view webpages.

Send and receive messages.

Speak to other users over the Intemet.

Transter items to and from other computers on the Internet,

Protect a computer against viruses.
Detect and protect against unauthorized intruslons.
Detect and delete spyware, adware, and other malware.

Display and organize files on storage media.
Locate files and other items on storage media,
Display, copy, and print contents of graphics files.

Shows maving image or blank screen if no keyboard or mouse
activity occurs.

EOp3aA GmzaHb[akasA agzKHa
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(a)

(b)

Regular Pay s$720.00

$54.00
Figure 1-31 A software developer writes instructions
using Visual Basic (a) to create the Payroll Information otal Po $774.00
window shown here (b),

B)YG N +_ ul:l & ".RARK! 4P &dH D2 &KX ¢ CBEDZRSINUE

Ndz& 7! 8a Ut ¥T1~-_ 1 8a O:p ! & _1Hakyat .ppé#¥a g ap Oz,
-yt palk. s pAEODINE&Ue Gl dz” v | | &a
¥ o- NgAda 'a .211'\& eG 5T p-.
Y6 0. Nl-ai)! & 1 DZ OV & A
0. NI*aG . : 1 &8 |["@nE! DIk, x&as3x @a>3HRU V. Y. Lj Gnj!
K7
Y8 U . Ndl-4)s5d? GNj- . k -ipDZ&" # AWWNIBRYN" N&a FE.

: (Communications and Network9 4 F bI3 T FOF M dbF 1

U1+ BUE . VpadEAP 0ida° TUA& ‘ajjdeedr FHh!CGS .eDEGik U4 e G
dipioyl s o @8 UG z!' &8 aa Uelvy'!8a 1 _ 35! 1: D2 &U@zrEA & Gd
(3-1 WA. Olba e UG- kU& eGYIA 'H_ K& !1&7 & GdlaDZa: 4!

43



EDKDZ NAAA A£Qoazka KO@ZNKkNDLGAka §Op3IaA Dezadbakash agzka

e UG- k U& eéedddniBi1Xuh@uwll 6

(o] Table 1-3 Uses of Communications Technologies

Type Brief Description

Chat rooms Real-time typed conversation amaong two or more people on a computers or mobile devices connected to a network

Email Transmission of messages and files via a computer network

Fax Transmission and receipt of documents over telephone lines

F1P Permits users to transfer files to and from servers on the Internet

GPS Navigation system that assists users with determining their location, ascertaining directions, and more

Instant messaging  Real-time typed conversation with another connected user where you also can exchange photos, videos, and other
content

Internet Worldwide collection of networks that links millions of businesses, government agencies, educational institutions,
and individuals

Newsgroups Online areas in which users have written discussions about a particular subject

R3S Specification that enables web content to be distributed to subscribers

Videoconference  Real-time mesting between two or more geographically separated people who use a network to transmit audio
and video

Woice mail Allows users 1o leave a voice message for one or more people

VoIP Conversation that takes place over the Internet using a telephone connected to a computer, mobile device, or other
device

Wireless Internet  Enables users with computers and mobile devices to connect 1o the Internet wirelessly

access points

Wireless messaging Send and receive wireless messages to and from smartphones, mobile phones, handheld game devices, and other

Services mobile devices using text messaging and picture/video messaging
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Sample Desktop Sample Mobile Forms of
User Sample Hardware Apps or Web Apps Communications
All Users — Smartphone — Word processing — Alarm clock — Email
~ Digital camera - Schedule and contact ~ — Calculator — Online social networks
— Printer management — News, weather, sports  — Blogs
— Browser — Reference
~ Securlty ~ Finance
Home User ~ Laptop, tablet, or ~ Personal finance — Banking - Messaging
— desktop — Photo and video editing — Travel —VolP
r X ~ Portable media player  _ pedia player — Mapping
;1 zzm o ~ Educational ~ Navigation
— Game conicole — Entertainment — Health and fitness
~ E-book reader i
— Wearable device ~ Media sharing
—Webcam — Educational
— Headset
Small/Home Office User — Desktopl(s) or laptop(s) -~ Spreadsheet ~Travel ~ Messaging
I j | I —Sever — Database — Mapping —VolP
L f ‘ —Webcam — Accounting —F1P
. | —Scanner
~ Laptop or tablet ~ Note taking ~ Travel
~Video projector ~ Presentation ~ Mapping
— Wireless headset — Educational — Navigation
~ Entertainment ~ Retail
~ Educational
~ Desktop ~ Desktop publishing ~F1P
— Scanner ~ Multimedia authoring - Videoconferencing
— Computer-aided design
~ Photo, audio, video
editing
Enterprise User - Server ~ Spreadsheet - Travel ~ Messaging
¥ —Desktop(s) or laptop(s) — Database — Mapping —VolP
. — Industry-specific — Accounting — Navigation —FIP
handheld computer ~ Videoconferencing
—Webcam
— Scanner
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5) Table 3-1 Dedicated Servers

Type

Application server
Backup server
Database server
Domain name server

File server (or storage
server)

FTP server
Game server
Home server

List server
Mail server
Network server
Print server
Web server

Main Service Provided

Stores and runs apps
Backs up and restores files, folders, and media
Stores and provides access to a database

Stores domain names and their corresponding IP
addresses

Stores and manages files

Stores files for user upload or download via FTP
Provides a central location for online gaming

Provides storage, Internet connections, or other
services to computers and devices in a household

Stores and manages email lists

Stores and delivers email messages

Manages network traffic

Manages printers and documents being printed

Stores and delivers requested webpages to a
computer via a browser
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o] Table 3-2 Self-Service Kiosks

Type Typical Services Provided

Financial kiosk  Pay bills, add minutes to phone plans, add money to prepaid cards, and perform other
financial activities.

Photo kiosk Print photos from digital images. Some allow editing of digital photos. Users may print
directly at the kiosk or may send an order to a photo lab to be printed.

Ticket kiosk Print tickets. Located in airports, amusement parks, movie theaters, rental companies, and
lrain stations,

Vending kiosk  Dispense item after payment is received. Examples include DVD rentals and license plate renewals.

Visitor kiosk ~ Manage and track visitors upon check-in. Located in businesses, schools, hospitals, and
other areas where access is controlled or registration is required.
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point-and-shoot
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smartphone
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How a Digital Camera Might Work
Step 1

Step 2

Point to the image to photograph and take  The image is focused on a chip called -~ Step 3
the photo. Light passes into the lens of the  a charge-coupled device (CCD). The CCD generates
amer. I an analog signal
that represents the
image. '
—Step 4

The analog signal is
converted to a digital
signal by an
analog-to-digital
converter (ADC).

Step 5

A processor in the
camlefa afd usts the
quality o image
and usually stores the
digital photo on media
inserted in the camera.
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poctablo media playor
with button controls

por tabile madin playor portabie i player
with Toucls screen with touch-sonsitive pad —
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gamepad pedals and wheel
- 3
motion-sensing game hatance board
controfler
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WY k Gs : (CdmputeiGlievides and Office Machines u1 _ ~ &~ la ¢ U®4aA &°aF.
&G, ! " HKBE GG G, ! 8 20 R G @ ¥jna yW+de GEAGCe DAaA
@GIDAN| @& 18D#s 0 . d2 UFG' @i ay-i, . & (.¢°ngga ) BEiliGaj & GLj1 :
t 174 dz By Ge Gk KGRI AT d 0BEE0 B @masyi-1zOaN" 18
P42 3« | &jaP [@ItAZ i.G. , Lja elavh. dZilsla @ 1aCBiaa i
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Smartphone apps, auch as the OnStar Remoted ink
app shown here, remotely start the engine, unlock

doors, stream music through the vehide's sound
system, display driving directions, and more.

Adaptive cruse control systems detect if
wehicles in front of you are oo dose and,
P I necessary, adjust the vehide's throttle,
- may apply brakes, andor sound an alarm.

Cars equipped with wireless communications
capabdities, called tefornatics, indude features
such as navigation systems, remote diagnosis
and alests, and Intemet access.

Tire pressure monitorng systems

-— send waming signaks if tire pressure
Mdvanced airbag systems have Is insufficent.
crash severity sensors that determine —
the appropaate level 1o inflate the tlectrronik Sw'll’ control m_b,m Systems sense pressuse on the gas
airbag, reducing the chance of airtbag  5pmatically applies beakes, and ## pedal and communicate edectronically to the
injury in low-speed acadents. may reduce engine power, when you engine how mudh and how fast to accelerate.

lose control of steesing or traction.
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0 & lel 1 G, d énpiaiaz 1LAph | B8aGzaaDda cUnj! &Il 1lad 1 Caghdlg a a
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5] Table 3-3  Categories of Computers and Mobile Devices

Number of
Simultaneously
Category Physical Size Connected Users General Price Range
Personal computers Fits on a desk Usually one {can be more  Several hundred 1o
{desktop) if networked) several thousand dollars
Mobile computers and Fits on your lap Usually one Less than a hundred
mobile devices or in your hand dollars to several
thousand dollars
Game consoles Small box One to several Several hundred dollars
or handheld device or less
servers Small cabinet to room full  Two to thousands Several hundred to
of equipment several million dollars
Supercomputers Full room of equipment  Hundreds to thousands  Half 2 million to several
billion dollars
Embedded computers Miniature Usually one Embedded in the price of
the product

¢ N UBING, -1 & 1111 14 yal akyipChas O baal 1|
P p ©48 8Ej) DA Njd) ToG, ' dilee® B CGrcladnfh@ njg W& ! GI " ! &
u-ty'p a
Y4 0- NIBRIG, - ' & + Hj%¥1 O 82 p- . . -
& 0. \1&a B8 G&RA& “TH SkaZx YDE . ¢ &1 Gdz
8 U - N@ERJI° njna Oydrdp - ! & ke &- oca +4&iLja O
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:(Ports and Connections) 9 bl bivm TP 1
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O@jl&1dzoadL{Pads k* AYPUA 5 G njraU &

porison a . ports on a laptop

dosklop

ports on a
digital camera

\

ports on a
lablet

vz d@rplal G B &T1k x " 3: € . Ml BCAdndaasdz el |
A4 ¥y 1 a ¢° njl
27T 1a8 E. ¢ @EddzPOEIDE 5 1 RIUSBHPEIVErsal Serial Bus Port). 3lFa. -
Fi@g:0! §1DBS® ~“ 5" ' K K- k U@ alad Ednja O& H:'.akaG1 " n + 5
648 pUa Whaarza &DZ Bp iGIIAI nE°Ghjndd + 1aDA & 4 AadiE&i) &y 1
U'ad @z G: Un&d g dichHa! Q0 O @eHE Ay | &' QFGEA-WE Y F1 _ ! 8
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(o] Table 3-4 Popular Ports and Connectors

Port Type Connector Photo Port Photo Port Type Connector Photo Port Photo
DisplayPort Mini USB ‘ﬁ\%
{audio/video) ‘ & ., L
Mini HDMI
(udonideo g =]
DVI (digital video
interfoce) = =
Network (Ethernet) /\
HDMI (audio/video) ‘ ﬁ » —
= : Speaker ~——
Headphones o
(".\ Bm Thunderbolt \ =
Lightning “ .
\ e 3 -
Microphone —%
2 / O‘[ USB (Type B) a_ E
Micro USB / i VGA 7
o B2
Mini DisplayPort =
-

yi.ay1: 1 8l CCHGAUSBARBZ @5 NDZ T (USBHuPB S d-Ghjig 1 Nj

danmjirh DAUSB AU « USB) .¢° njna 1dz e i hGhYSH SEG TdE , du Z 1|
F1uph@ycs | 1 U)o EiupBhutacel | G (BB~ 5~ © A | AGI - ! &
d., 1A ruysgpac . . 1& -  Z (4o & ApZi+Dz lys
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tablet in dacking close-up of
station docking station

docking —% 3 e
station S —_—

wireless
keyboard
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Hand Exercises . z,14& aa 1 04&8 1dz OLGzk
« Speead fingers apart for several seconds while
keeping wrists strasght. r .. ~
« Gently push back fingers and then thumb. o " a X ZI J: ”
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0. & kFAINMWA T 3 BilheMra v, Cef v EDROVENGE 28" F - &

: (Computer vision syndrome (CVY) hu1 s¢ 2 Fg d-aahuza- Il a
O Bl GUsop Wiasl Za Uo px @ yEaa

Techniques to Ease Ey i
1 Ergkiialls;;':g:z;;el:u?;ﬁa:mm(otZOIOBDsemnds. (; ’ v 5 ' q 6 - +v ?' a%. —+ Z‘?/‘ﬁ a‘! ﬁ é. I'LéOZ d.i é.

- Rodl your eyes in a complete circle.

- Close your eyes and rest them for at Jeast one minute. A . < .z - 07 . . b4
o 21, k@ #1212z & 6'azla&éd o&dAnni OS5
g gl st I D2 °  Hié Ar &34t ®1z=!T& 6Gnjn 1 |
« Use large fonts. . ° o ~ . o ~ ~ _ .

* If you wear glasses, ask your doctor about computer giasses. |1" Ia—ZAaay-Im dﬂlJQJ’r T G\‘ I a I DZ + w a Z
= Adjust the lighting. s -~ _ ° .
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viewing angle:
20° o center of
/ screen viewing
arms: elbows at g::;nhc;' e
about 90" and P
arms and hands
approximately
paraliel to floor \

keyboard
height: 23 to 28

Inches depending
on height of user

adjustable height
chair with 4 or 5 |3
legs for stability

o

& 38 -@BE ZA16zDEG DA ¥ 1kya0s1o-n B A dEZINdB 22 Yo
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sound card power supply and fan

battery

integrated sound
ports and dreuitry

b
T
video card

inside of laptop
processor .

memory module i - >

heat sink and fan

heat sink and fan
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How a Letter Is Converted to Binary Formm and Back

Step 1 Step 2

A user presses the capital letter The scan code for the capital letter \
T (SHIFT + T keys) on the keyboard, T is sent 1o the eleclionsc crcuitsy

whech In turm creates a spedial code, in the computes.

called a scan code, for the capital

fetter T.

Step 4 Step 3

After processing., the binary The elactronic Grouity in the

code for the (aoﬂa} letter T computer comerts the scan code for
s converted 1o an image and the capital letter T 1o its ASCH binary
ON-SITE
CLEANING

=

code (01010100) and stores i in
memory for processing.

displayed on the outpast
dovice.

T qleBpblk Y YH Eao! &
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How Program Instructions Transfer in and out of RAM

hard drive
e

Step 1

When you start the computer,
certaln operating system flles
are loaded Into RAM from
the hard drive. The

operating system displays
the user Interface on the screen.

Step 2 hard drive
When you run a browser, the
appiication’s instructions are
loaded Into RAM from the
hard drtve. The browser and
certain operating system
Instructions are in RAM.

The browser window appears
on the screen.

Step 3
When you run a paint application,
the application’s Instructions
ate loaded Into RAM from the
hard dnve. The paint
appication, oag with the
browser and certain >
operating system Instructions,

hard drive
e

operating system
instructions

browser and paint

afe In RAM. The paint application application windows
window appears on the screen.
Step 4
When you exit an application,
stch as the browser, Its
Instructions are removed
from RAM. The browser no
longer is displayed on
the screen.
browser instructions
are removed from RAM browser window no longer
ts displayed on desktop
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o) Table 61 Common DRAM Variations

Name Comments

SDRAM (Synchronous DRAM) « Synchronized to the system dlock
» Much faster than DRAM

DDR SDRAM (Double Data Rate SDORAM) = Transfers data twice, instead of once, for each dock cycle
* Faster than SDRAM

DDR2 « Second generation of DDR
* Faster than DDR

DDR3 « Third generation of DDR
« Designed for computers with multi-core processors
o Faster than DDR2

DDR4 * Fourth generation of DDR
« Faster than DDR3

RDRAM (Rambus DRAM) o Much faster than SDRAM
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Type Purpose

Bluetooth Enables Bluetooth connectivity

MID| Connects to musical instrumenits

Modem Connects to transmission media, such as cable television lines or phone lines
Metwork Provides network connections, such as to an Ethemet port

Sound Connects To speakers or a microphone

TV tuner Allows viewing of digital television broadcasts on a monitor

UsE Connects o high-speed LUSE ports

Video Provides enhanced graphics capabilities, such as accelerated processing or the ability

to connect a second monitor

Video capture  Connects to a video camera
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function keys also serve
a media control keys
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How a Flatbed Scanner Works

Step 1

Place the document to be scanned face down on W
the glass window. Using buttons on the scanner

or the scanner program, start the scanning process. /

£

LYY R—
The scannes convests the document content 1o
digital information, which is transmitted through
the cable to the computer’s memory and saved
on the computer's hard drive. Step3
Once in the computer, users can display the image, print it,
send it in an emaill message, Include it in a document,

or place it on a webpage.
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1. What i oy b\ldg@f?

2. How fact muct my primter print?

5. Do | need 3 color printer?

4. What i¢ the coct per pege for Prin‘ﬁng?
S. Po | need MvH’iP‘a (,opio; of docvment<?
6. Will | print 5raphic€_?

7. Po | want Ho print photoc?

=
2

. Do | want 1o pri'rf d’-m,ﬂb’ from 2 memory cavd?

. What fypec of paper docc the printer vee?

10. What cize< of paper does the printer accept?
11.Dolmnf+oprinfonbafh§ido;of+hopapor_?
12<f‘fon/mu4pal>oroanﬂwprinhar1‘vm1bdd?

.XxkGnGY, oU

135. Will the Prm‘lcr worike with my computer and <oftware?
14. How much do cupplics cuch 3¢ ink, fonew, and paper coct?

15. Can the printer print on envelopes?

16,meqmbpo;aan+bpﬁn+wpﬁwfa+aﬁm?
17.Hbvv~wchdolprinfnovv,andhovvmvchnfi"lbcpvinﬁn5_

in a year or two?

18 Will tihe Prirrh',r be connccted o a network?

19. Do | want wiveless prinfing. capabilify?
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How an Ink-Jet Printer Works

é

paper -
Step 1 Step 2 Step 3 Step 4
A small resistor heats the ink, The vapor bubble forces Ink drops onto the paper. As the vapor bubble collapses,
causing the ink to boil and the Ink through the fresh ink Is drawmn into the firing
form a vapor bubble. nozzle. chamber.

' 1D@ % BEG$ZCK 38 N KB 8@)udiad]
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How a Black-and-White Laser Printer Works

Step 2
Step 1 A rotating mirror deflects a low-powered
Alter the user sends an laser beam across the surface of a drum.
Instruction to print a document,
the drum rotates as gears and
rollers feed a sheet of paper into \
the printer. -
a/
Step 3 9!
The laser beam areates a / N
charge that causes tones to - .
stick to the drum.
Step 4
As the drum continues to Step 5

rotate and press against A set of rollers uses

the paper, the toner transfers heat and pressure to

from the drum to the paper. fuse the toner
permanently to the
paper.
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tNhDA G! 8a +teliDRi k& &3y 8& GGy Lj | DEQL-B)dz-iA~W! &
.(Protocols) @ U1 H1 kSaandardsi'a, &Gz Nj! 1WA By GIGR!1& ~pG

Table 10-1 Network Communications
Standards and Protocols

Name Type Sample Usage
Ethemet Standard LAN

Token ring Standard LAN

TCPAP Protocol Internet

Wi-Fi Standard Hot spots
Bluetooth Protocol Wireless headset
UWE Standard Inventory tracking
DA Standard Remate control
RFID Protocol Tollbooth

NFC Protocol Mobile phone payment
LTE Standard Mobile phones

(Ethernef) . dz + 1 a
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How Communications Standards Might Work Together

CEm— —

Step 1: COMMUNICATIONS SOFTWARE
Using a browser, you request a webpage on a web server ba
displayed on your compater screen.

web server

Step 2a: TCP/IP

Your computer uses the TCPAP standard to establish a connection
with the web server that stores the requested webpage, divide the
webpage into packets, provide an address for each packet, and
reassemble the webpage once [t arrives at your computer, Routers
send the packets aver the Intemet from the web server 10 your
computer.

2 B

Step 2b: ETHERNET

The Ethesnet standard controls how devices (adaptor cards,
routess, modems, eic.) shase access 1o the media (cables and
T lines) and how devices transmit data over the transmission

" media,

Ea- A = -k &CGECPAR I 4] pAiBREa_ ba-Lj 1@®5Bra¥aiH Es
. Gnj, njna 1! a
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How Electronic RFID Toll Collection Works

Step 1 Step 2 ™
Matorist purchases an RFID transponder As the vehicle approaches the tolibooth, the RFID reader in the tollbooth v
of RFID tag and attaches it to the sends a radio wave that activates the windshield-mounted RFID tag.

wehice's windshiesd. The activated tag sends vehicle information to the RHD reader.

The RFID seader sends the vehicle
information to the lane controller.
The lane controller, which is part
of a local area network, transmits
the vehicle Information to a
central computer that subtracts
the toll from the motonst's
account. Il the vehicle does not
hiave an RFID tag, a high-speed
camesa takes a pecture of the
license plate and the computes
prints a violation notice,

which is mailed to the motorist.

o

hi1ly M&iLja _h!a - _ 357 Gn@&bSEYagk O.!' a8 t+ 31" 1h

-1 B2 yzUH1 k gNebr FigldNjCommunications) o p B fOF luyipdH @NEEF m b tOF
ci(AREHT  FGH aa W28 Gnint o1l pgaca pk4liZz NHk dZ- (REID)y ~ ! & |
UKBFOWW-& ' & .h&pFET&T O &4 & c¢° niics 1WaNADE )t NDZ | thi
| DZt OEQiza e Gp Gy ?7a U 5. 186¢ @B STAeMalypE: el & dcz€Bp &a
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Y 5-8 38 B dildA(FQ | IGKT | ki G.Z0B& » Wk JRPFO& eCY(MFGQ + Y7 | K
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NFC-enabled
aedit card

NFC tag
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:(Communications Lines) ¢ UF . + Ua ¢°¢ « C
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i 11Yalén ¢z . B1A Q! t- - dzjIYP

Table 10-2 Speeds of Vari ) L . . 2
g Table Dg‘:lfc:t:d DE;;I‘::fLInes aat?! k@ylhkyals ¢ (Dedicated lines)t -~ ~ | &

Type of Line Transfer Rates - 0 &° . dz (Digitaljine§)lDZ. 5 - ladd Y& pi . Il &
Cable 256 Kbps to 52 Mbps : X e BT 1 B A >
DSL 256 Kbps to 8.45 Mbps y¥: nDPG %@@aﬂ;’ - aa (_)BVENJ“ dz-
ISDN Up to 1.54 Mbps 1dz =+ 14 eU-z: Hpi&agdyuDZ ! 1Ged ae
FTTP 5 Mbps to 300 Mbps LA i . _ . 78 2 .
Fractional T1 128 Kbps to 768 Kbps __+ -4 -1 & E {Anckog Lines) t VG asa f 1._
T 1.544 Mbps (Oable Television Lines + YLj12° 5DZ! & EKEhGH
13 44.736 Mbps " S - . - - _
ATM 155 Mbps to 622 Mbps, ©BpG" ! a(F'I:'IfP)a\.(. [ NV)U 1 Y &DSha

can reach 10 Gbps h#-5 GA.1WWEMD! U& GA& ! A& ¢

L& NG pDZY DZA,

(Cable YGRl
FhGH Zgdz Bt Z: Lj! Al3W0aEH @&(TV) Calle Television)p®Z 2k he{ U
Foi i, 0 ONpiHeGIduGh 1G&a  UgioGaz PN TRS GIaEhecda.. L | Ljua

225



EDKDZ NAaA AQoazka  KQOINKkNDSAQka TOpIaA ZessHEPkeA sk

®FE] @ 0!Ghjn I DE O] G& vd( 0!4G 0 GRGH; & BcokxidBCade i N;j :
c L L &jURdz- PEADS cU. 3~ k& GazCeralEthednalz Ciithels" Lj ! & 4 EhGH

o

OhDZ! &

(Digital Subscriber Line) DSLT ~ 5- Il & @ - _ - Il & 3

~

ydz 1 dz&DIdlTon®F : (MBHk e 6z24 k W|CET L&A & ZEIl " O
RGul_! & ¢FEP1ED2 d7(PH)DZ1j, "6Nj GIGDRWAG kjG G'dZ ealaG-ekiB 8 &1 dz
1, dx aé& ‘Pz 3- @8 107ip6, QARG &Z i NLj t+ Yk 107 'Ghdke UZG -
o p ! &1l 85), Yol ABaqQPAID8E) T NF FE&FHAPSH &jT U 1 ° " 11 &
Z2° " =1 %4 {D%®LjK dOADSEj(Adyimetric Digital Subscriber Line)) ( + DA G: |
b 31T 1dz pid@n D& | 4. P24 KiLjwdzr y (ADSDA (E + ! Gl 142 1 d

. GnjDZdZ-#& . LjU &

e ——————————————— “"..
E.oddt&d | 3K < EpUpk&E Ka( PC1ADE)GEPE AR & 1Yok

. (yGli Ua)
IUT G, ! & |j Gzablediterr@r$endzd F(@mSY) PE_ 5 & AGAENQT FN3Z Y& T
(CableE tuGhd 1§ . Uj(#2&fP 'yadz O5 12 ° Pa 1 . dz48 p (D -Wwdz NJ Hi G
1dz G~ ! 8¢ I AIHFEGCCdzGHE |g5d? 1 dz° BArierhét Se@icd)Z
b dz-2P RGv AKa ." - ¢ ya 13:¢ WA L HhOdidz -dzz! &
NPZz0F 1 k@ W AGCGL] B2 Bkeld | &- Lj” ZH@@¥P T UV iz &0 &
. K e LjGY " D2

226



EDKDZ NAAA A£Qoazka KO@ZNKkNDLGAka §Op3IaA Dezadbakash agzka

:(Integrated Services Digital Network ISDN) ¥ DF h ™ ~ Il & ¢ FDZ _ 1 hu1

ONj t+ DAzGh , 1! & (OGHdZ: ¥ G5 :ypG 1184 +tBNj~-G&H pi1 ! & v

Bk Gnj! 4SOy d@OLj] GNj ! & HAYE 178 kAApEIE DI O p !

5L yuP 1dz208014d V.afd5a& 4BUG FEGTE Was1ig-@asg UR
(Multiplexing) pp NTbB IOF: bk Pp MF | kK p &

: KTTP( Fiber to the Premises)) | dzF \ ~ | aw Al a OF1

. b-, . DZ yiG:'L& CH@&B Fiyplral a 5Balt #29

FhGH. Id-2, BHUO&ZG1 T4 ! &dyRITH (FibBAto theHHomd y° ~ 1 1 & 11 & GC

P YFA. uGY! U4

GGY! U4 eé0hGH p- . . «:KATTB (Fibér to¢He Bgildingh B GH:J BA 11T AA

NNni& Db Jajne &i'GTa 1 | DZAEUP z ptiddtBPO|SY o @ 8a-t 1y &R 11DA
b 21 G, ,1& eGH ~!18a yoG 1 & 1dz - @811'GR 3 BF a4 k NDA
(FTTP

((T-Carrier) T Ysef dz
UG- @B " Z c¢i-z,dz €& GTa E:+&K LFADINRZ p&E5 G- @ | (
i -z Uala IpkGli MEpIGI 18 E vy Poda ¢i GTa E: aokad |G-
.qQ.,!'&a .5l OFIUKA K ¢

(Asynchronous Transfer Modg ATM hu1+ &
Al t VI FA@ZI 80K, 5! da eGLGY"! da e ighjABM FwyskibO, ! &
@M Va R& " YATE)p-zA¢cKpiH2a8GY: H . Yjdzapj@ak.Gnjd 841 &
(T3) j 1Y P aR-CLIGHE ML Idz 101~ k (1]

Ul H1ka "1 &a t+t+31.1& eUG-kU& Kkud@Ge dzp § &1 " #zp&k p[OE
-yt padk s p¥EOHINA o 1dz UeUG- kU4
Y5 0. NOrj)dz . .18 O.,148 eU0UG-¥U0& t31T éUi
Y6 0. NMKEGNnGY, 08 .VG 6 eUG- kA
:(Communications Devices)d b F hhbv F W3O n 1
yGli B&njn 1 h éGdziDZ:! 8a éG: YDZ.! 8a éGLjGY” ! &
@ GLiGY"K Ba REy G, 'é VaecivingDievicd € GnjLj. {Seading Denjoph
Tdz ¢4 GTUR” BIUG- Kahéy ad8GHEAF Gla 1! a Kl a &' 8 D&, !
227



EDKDZ NAAA A£Qoazka KO@ZNKkNDLGAka §Op3IaA Dezadbakash agzka

RDA| yH & Gl Ljia B G, 1k&0 &c° qijmpn & 1tdA Kk @6 85148 AR E1 a dz
(6 Gy 5”345 &1-18 eCGpGyra

(ISDNA(DSL ) A/ i ‘UBl(Zigital Modemg hu1 ~ 5- 1l & wwi ¢ .~ Il & &
& G ipigital Mgidem) O pi & @ i1 1: ¢Brgaddand Modem)™ z - f Fac b dy i ¢ DZ
€&t pii1:! & aDigiphldne)10dzpraiQpa TH @A 1dz2 € Gdzd Dz : ! 4a
C a8 pi1: OB chnmnaa dUc¢® njBr@adband poder) ¢ & HFhEGHOI @]
b, & yIGyGyEa-k c¢ci G2 |j71
: (Transmission Medigg 243 OF B CfF b
FGla yi1* EDE (keddz Ddzy\!§bia U& @LTEH| Ga@lgna! o1+ k! o
CEl | CA P ChR! GEIZBEA
L Lj0& ayLi1T-I°'DADZ ' & E” _ h! & + 31T 7 Z YAYPHIFDA eG
Taz., x1° ‘oz TEWAOLj1 » "ad BB)! & aF0Ibahl &” dzaf Mg G: H UOLj1 »°
Odz- | dz 1dz L &A# 5 RE 1AV KE GlayBDEsHal 14- CAG1dzcaRn Y 11 &
- o0da RA& <A Gngpaydi GDxZU& +tP®a.-zK p-1k .. _ " 1
i &d- .1 & OLj1 k” D&M GRONA 0ACHVisAI@HE 532 pd 11 d¥- 0 | DZ
e

v p 1 a Gdzl D& ' | 4a(DSVGLjG&N HE [HEHA S0 6 Chjd] v K&d

i1 mwa qp 1!1a ~ki1_”:H

,,,,, N bl ey OSLQP 1dz +¥:p & &GdA
= 2"z (SON) dz Nz © ! GPa

1dz t+¥:p & &Gdz Dz:! &a

television

cable splitter

@ GLiGU3D\)T | P2 ~21al a =~ ki1 "
- @S) . yqP @adz + Y:pi &G
aiiasabinio el emja yitk @zdc [ 1 ¢ ! 80SD njn a

| DZa Yk GnjAd a@®™t qRT 6P
2l | G, IIDEE-- 56 1 PU&

OnitHi8h™" & i 1 dk 25 o K

bo il G 1 & eATGTUA T1 A& +4:p | AV @& FONIUR Wils gl &
(Analog Phoney | GAYIERQPY™ TEHZ | 4 e GLjGY" DZ 13: ¢ . _ K Ut ~N:p’
by p 1d &€& GTUA (RBia-up Motemp 1 O €k ¢ Glyad) & DAIEER) K i1F dk, D

228



EDKDZ NAAA A£Qoazka KO@ZNKkNDLGAka §Op3IaA Dezadbakash agzka

Os k Gnj! & atlUDE G A 'pai Wkl &rifl & 'qQE° ‘dV & e &7 T R!1&i GTa~ 1

. Gnj, . !'Gzdz "k1_":hDZ 13:¢€ t+ ! piRgreldj Ggay G1a. 04

. ?7BbBl W!a FE-k QB 1FEIlE B-2zd21¥d2Gnj. 5 ¢ o6 ¢ dz EH
(Broadband Connectiong~ 2~ z! & GGY ! & A GCOKRGH!dAa UbAd IKEG & &
BB EARANEZGE 51, k¢-U zd1"@& a&8ad O5 ql 5 OskGnj!a . DX!
.+t YhDA G é
(Wireless Modemg wtVv ABbIFOF dFf B p |

af aPpaz. aWireless Modem9 Ot DA Unjp i 1 dzy i1 ¢ ‘Odz&, BkdFKI BA

yic©.allms3-& Nim, i) d dRaa ! A ICHPOL 9Zz4 LPWe- ka! g1 0!

(USB & U1 | dz (Exterhal &r Buit-itd Anténna)t _ dz- dz aa Oni GR hd@R &N
Mobile)y 1 ! + DR &2a UOhD3 U pHGE& HIE 2z AGWERDAE! &dz &Nj
.yl ,dzZ dGnjn a&t OyELTAHRKOtBpot: H & Gnj

wireless modem
communicates with
mobile service
provider

| dem
ixgt:;irr:}olaptop /
R
b gi-3°!da t sV LA - HOBWGCA 1 T1! EAND] dz 41 3pdd] ! & ¢k
UsSBpi 1EH-! & & Nj O5 Ouwil t1z2" ~.Oh'Dd GEICGEME p i) 141 188

:(Wireless Access Points) lu1 h ¥ 2 i IlggF &idZ T Il &
Zl " ! aeic] @mD@& Oy H! 8 0G-. k U8 Qmsjn + YhDAG!a y1T71! &

yiTa 1461 LPa Rza SAMZYhDL G! & eGY | ! A@PaA- ¢ GOiGK™ 1
I DZ ay1 #_DAacietld) GE Gt 1! GZ t Wjel&Paccess pdins DA DA Ue G-
¢ci GTU& +t+-211 ! o8Gn_.!' &8 p-., . -7@dUlgzzdz yGadz EBZA

XK FTG. 1 &

229



EDKDZ NAAA A£Qoazka KO@ZNKkNDLGAka §Op3IaA Dezadbakash agzka

NETGEAR O

.+ Y hyDATGO 1 @I4B6) Yo

!(Routers) ¢ F NJ&® -~ Il &

21 = WEOZPRANitkEmMadad-zdZ R "HEMART 1hIgy GU & 6 Ghjn W9 Njl & 7 F Naw
y1aa 0D&t 31T 1 DAL INMAAIACY& NBBI:TZ 1 DZ + Y. .1 8 G
yoG ! daatlo@H dz 'd? &G3=1Ja pa- ., . 1 BK RGEnnha! 43 al
Tdz x!7a ULGYHd@EIeA+ 121 "~ 1184 cknjpUom Ig& BNgH.1:53 - ! &

OENE- .6 NLj35 UK. s dz NX§S A Ba&DEEhhi Gdjoaad FrEH!

d?2 1NN OIGAE ANP Ut DZ 5~ dz t@dh-DA Ot sy1.Ta& t ¥UjGH &t a UE

1 Gud NRG. A& ETKne, TRIJADEGH & 1

. Ot DA D &yyNUi, ! & 8 GKn (WiFeld$sRouefO.t DA &G KN 31GK .

0 Gy ZAaNINpni11, dz & & Gnjn (BrfaGbandtRoufen | ZGYd Gnfn yilNga NXn
(Broadband Modem)~ 2" z ! &

230



EDKDZ NAAA A£Qoazka KO@ZNKkNDLGAka §Op3IaA Dezadbakash agzka

6 Internet Research
What is & core router?
Search for- cote routes

definition

L Internet
v Y4
-

cable or DSL modem
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:(Physical Transmission Medig uogpi F~ I & Y% _ |
Ud1 G&0c Kaem@ay@UYRB QgFa&] 1Ue 0 vGipktdai -dpd 1@Fac | a
b 2 @iAidqEthernet) - Ljil ! & ¥DZ 1 & é&Gs1-!14& .OLG1:14& 1. h a
ba- ., 1 GA & VOUFId U ACRE &0 AFAFAF G1 afGh(Token Rikg Gdz
QA dz® & LW FsulaAi"@FIRGl a YDZ .
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Table 10-3 Transfer Rates for Physical

Transmission Media Used in LANs

Type of Cable and LAN Maximum Transfer Rate
Twisted-Pair Cable

= 10Base-T (Ethernet) 10 Mbps

= 100Base-T (Fast Ethernet) 100 Mbps

= 1000Base-T (Gigabit Ethernet) 1 Gbps

= Token ring 4 Mbps to 16 Mbps

Coaxial Cable

= 10Base2 (ThinWire Ethernet) 10 Mbps
= 10Base5 (ThickWire Ethernet) 10 Mbps
Fiber-Optic Cable

= 10Base-F (Ethernet) 10 Mbps
= 100Base-FX (Fast Ethernet) 100 Mbps

= FDDI (Fiber Distributed Data 100 Mbps
Interface) token ring

= Gigabit Ethernet 1 Gbps

= 10-Gigabit Ethernet 10 Ghps
= A0-Gigabit Ethernet A0 Gbhps
= 100-Gigabit Ethemet 100 Ghps

:(Twisted- Pair Cable) huz ¢ ~ é+a- AiEiEsy
wT @HAEBFB Nj - G, B & 19k Enjle dl hiGEEs 1B $FRAEAG-F GEa Lj1 H2DZ
6ad &20db PAdHEddiod & 1 hd PAGG| (AT dz#aa-oa 1dF1howT meFBEF b
1 dzgdz A DELG] VA (@A DZONjOA tDAdA R zdA{ Gla ul| (A 1d21 8 1dZ/1ho t4 0Z
. e UG- kD4 D € Ele€hicd Bisturbancet YFG? njh! & && Y uva
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:(Wireless Transmission Medig wy BGF®YHIX B CF HwMm
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(] Table 10-4 Wireless Transmission Media
Transfer Rates

Maximum Transfer

Medium Transmission Rate
Infrared 115 Kbps to 4 Mbps
Broadcast radio = Bluetooth 1 Mbps to 24 Mbps

= 802.11b 11 Mbps

e 802.11a 54 Mbps

- 802.11q 54 Mbps

= 802.11n 300 Mbps

= BOZ.11ac 500 Mbps to 1 Gbps

= 802 11ad up to 7 Gbps

= LIWE 110 Mbps to 480 Mbps
Cellular radio = 205 9.6 Kbps to 144 Kbps

- 3G 144 Kbps to 3.84 Mbps

» 4G Up to 100 Mbps
Microwave radio LUp to 10 Gbps
Communications Up to 2.56 Thps
satellite

(Infrared )P &a- ~ Il aw . t Hhy
.k Bh2M&E& aUlj] xDZ 9GFe .s5A I
ba- .. 1 GKA eai GTa E{Rk R& - 4&!#"

Uctnjr Cedla] 1Ga ¢&@njnma& @ . ' & . Kk 1tz
. kit ERdazpUOH” ' & Yk GnjlFadzt z A
"Pa 1 !'a OJGnEhBdzrRADR&E & | 188 K
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