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et sy @i S

Diode) 91 @#HAE (Liguid crystal disply) @8 S4GGT S=E1 (@A S8 (7408 212 | G20l
TR FIe0E, BrEeE (ersaoT @ uie fHHfe Frisram smst SwEas |

>.8.2 T @16 (ASCII Code)

SFTEITE Gui wle ¢ SFTEhE (Ut Sy Areuta Gy weit, 2 41 fou foiy o@e @aue s
TH | H Q FIOSE T S0 A L0, TCH70 (WE/ ) TG FTF-Meraas (1 4I5S
W | QU¥ fors @ W @ W 4 FEEER e efedrene e Twee feg fe
(il <afe qraee sae o gagEeEve g e G @3/e BMbsEe W Inter
compatibility = <7 raEEEar fog o afewnm sFE0n Team Tvewr @Y 99 |
w7 HAfrefare ey anserms dfeom o AdEm @ @e Wd@R w9 5Fm R
American Standard Code for Information Interchange (ASCII) <=9 ol W (o | 9 (e
a9z e el efswmete fFg Bier 2996 WEies Teemy @u fHare, fbm, fEfee
ooy Terfv Tefa o0 |

I (FE JeTSs §E YAE- ASCII-T @9 ASCII- 8 ; ASCII-7 @6 q [r6a (@ I
Wy A dab B fog wrwa, s 41 farew fowre eiem war I O3 (TS FACIG-

N X XX XXX, | (T #fefB X war @B o a1 Y @ T | XX XX Xo X X, fabete vt
e oo w1 =7 | o vt @ [EoeT@E Heem a9y, Hfey 9 -Ferts srasnes
Y (AL SOACE | TACHD (4TS (9% Heurs s et arda ASCI Wi Trdras @sar @

A TEAGE ATHIF (S T -

e XeXaXo X X0 X0

=Yoo oo oo}l

AELEEETE P69 b ba (e T9eE o9 & | q e ASCH e Ay w5’
whefa® @b @ oa G VETFSCoLad LA T4 & | v f96ie o &g e @
ASCIL-7 f45 (@Te FFE51a 95 = | THP-b , TH(S-4 G 6 THed O | G AT
TG (2¥) 2oy 6 @y ad, s @ edire i @ 9 | @W 9wte s 9t wfefas
6 Y@ wrer ASCI-78ASCII-§ @ TS (3 (@ 214F] Z)
fersa fora ASCII-7 *afeq il (@e (Gfae (= 21, 1 (U0 TEHEE @ @ TRAN, HF I
e forzsa =i (e fodfa ==
G 5.9 8 STFIF @TE (ASCI Code)

XoXaXsXe XuXeXs




9o AE0 AT ¢ qiZell G-

030 | odd | doo | dod | o | A

OO0 sp 0 @ P p
0oal ! 1 A Q a q
o) " 2 B R b r
ool # 3 C 5 ¢ s
AT 5 4 D T d t
ool Yo 5 E u ¢ u
551 & [ F v T v
adkd ' 7 G W g W
rooo ( 8 H X h i
Yooy ) 9 I Y i ¥
o0 * : J Z i z
03 + : K k

shoo R = L 1

330d - = M m

Seho = N n

EREM ! ? 4] ]

TwEac- 35 : (B 3,0 TE a w7 WP e o
41 a <47 & TEfEh MEma 99 Xo XX Xo = oood @2

wo GBI ﬁnﬁﬁ FIE) Xexe){!h T
Hear a 47 T Tmfs @Fe=iooood

TArzge-wo: (5fee 3.0 Te Hitsp9 @a syeiie (e e s |

(BT 2o T @ TEReT Pl T X XaXeXoX XX, &7 AT 9 T o0 7 s
e H=1001000 #=0100011 spispace)= 0100000 <G8 9=0111001

AR Hitsp9 g feref =iie cBre T 1001000010001 101000000111001

3.8.9 TEfrae(Unicode)
T (ASCII) (FET TG0 SN UG0S J95© e, WF, 16 5F Tonfons gom
61 T8 | WEE AT Temee 1S0 8859 F99 Wee 3 amiier Frvta s wrwtad e
fafeq sram arags wwen fTsife fe ard e tof w2 38 ASCII 31 IS0 8850 ¢
Wmmﬁiﬂﬁﬁﬁﬁl 8 uafs FdE@T W= (Unique) (@i st =eig
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TEfEsE ety @i @3

TESIES ATl T BCH el FHSarE HIe 7S T A | TS & FEACIE Sdbrd-brbr AT Joe
Becker @ Mark Davis 90 H¥E« Jgeifds su 96 af awraife: Pt o@Fm  *aq 9
ZEFTETE-bb (Unicode-88) 7 =fsfes 41 &7 |

el (Unicode) AT #jfed o= Frge ©ER 39, W@ ¢ S q9a[ i (W6 @ oEw
oy TAgAl ¢ efEnrEae e Oae @S Tef e @i Pty e = o AdwaE
(Universal Character Set) 55«7 (Unique) 39% 9% 0 | TELHC HEGET @& G5
CFIE Al Fdme =1 2ae I OF A (9 7Y 1 TOTE w9l LA |

e swenba (Unicode Consortium) s @t weesme afepm «F $tframs
TEE '@ FEANA LbfETe GAnier [ e wE fefware sfegrie e @9 2E5w® (Unicode
Transfarmation Format ) % Ir@3rTaa =71 08 S/ 907 9052 | T80 28036 97 FEee
A AR I A FIHEOTE ARG WAL 453 ALY WEEITed @ AHEAT FEE e
HRICE | & FBITEIE (iflr FEtE @ (XML), @l cimifr siRerns , NEEEs €6 ¢
(Microsoft NET Framework) 9% S¢=s Seaioy Proory 2fomez I=ane 41 a0 |

el Ay aom of garefes g TyTa IREE= 97 49 | FEG0E FH G999 GAnETEE
F5als 2the TEMHOF-br (UTF-8), A0S FI1S1E S (ASCIL) Gaier @ qaae 7w S
i@ S S EF @[ ST 9 e 8 AEC Ieee T | «gel TTHR-2 (Universal
Character Set-2), 2eMa-8, 2EHew-dy @ FWMHuw-vy, W= sl Lefasw o
Gl o Bweae |

Ty Eies SEE WM ASHE WETTE o eS| JRAY JITe [eg e IS
TS HFIT =S =9 |



LY WE(G ATAT & T @HFA-]

i il Y d e gl
VHEDdori bR

i > I+

m%m%/ /4' 2 BEEE
-HH?B' TEE war||rz|rr.;% RLELEACELELE
"JI%!’I‘!’IIH*?IIFilﬂ!IEHIﬂih‘ib’*ﬁllﬁ*ﬂs4
K I ACECECECEE 4:%3

=] L] = [ ] a2 -] < @ 4] =] [ [

088 O O08A 08B ORC 08D ORE OFF
"

5@ 3.3 2 qew arags fqfey arad Tefrere
>.¢ I G @ IR @ EHITCHFEE (FIT 7 &

ST’ b wiga (e ares) @ aafl wediete e ot e e ehend 1e
TEG G IS AN | RS (SIS (ICSTE @AMANLTE S 20 [0 eIeE 92d
T ANE | THIECAD 2CH T WIECE A+ FE TS Hib: (EF0 W] (Mo eU S0RIEH &
FA R Bl Y A0E (G99 F4T

ol =zl faegaremiar DRt abee Fwmrs o farbe v v g srafaes g2
@ +refeft wEfefE & s «fafoe @ wime Fage =ve ©F THEAGE T9EF TAEESF ST
@TE AT 4R TIIES WOER W 7 T8 LA dode A 7o AT TTER, AFS
WEfE © 6 w1 T, A ot SnEeTE e S T dap s W e ' 9
HIAENS dhbb AN WRGSH (RFC) 28vo «bee TBieid «a @9 adl o3 | 3BrEh b
WTEAEES (GO Sard Ge A8 7R #aie a9ae Fa1 gere G S FhE T AEEe
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fETenE Freoa @ L

TACER AT AETS LR 9 2h, TRl Frme 9 I8-sbro. 200 d00 Yo G EEFATE g
ST WEH w72 2001:db8:0:1234:0:567:1:1 <=0 WEE » SHimg wEfr
ATEH |

@ THRTAD 2O WG (%5 F0wa S5 A6 202 4T WEHFW G2 GRSy

Afawre waa g e ¢ft W ToEen @@t (RIRs) s s @@ gee 5@t
@fEE (ToETs AEH (AEEeH) 99t STy AfewTTE WEH ANEH 35 @m0 4 |

fers =iEfife 8 ety Wizl wrEs 97 feal® g (Class) A, B w92 C 9@ w205, Frgafy 5
T A9 ©F (EHTEFIE (BE (WA Z0E |

- 32 bits -

Host Host Host class A Q. —= 127,

=] bits—» €————— 24 bits ———————=

class B 172. == 191.
10 Network Network Host Host

=<=—— 14 bits — =—— 16 bits ——

class C 192, - 223,
110 Network Network Network Host

- 21 bits — 3 - 8 hits—»=

B 5.2 W& = 8 T 8 WH60 B 03 6T SO0 ShTEE iET

Torza foals aFfl BHRG 2rFee arEd A1 IEA1F o f[ee @36 v | @ aiEfirs 9t 3%
T (G 8 & WeifEs 4 9= T fog fog e (Class) fHfad wieare (o ens ¢ ffue
i@ qEEEEE 91 (20 94w @4l 49 e fabg @ wiEfd arigHEc =%
wha 8 = fToE «4nEFE FH A (T FHEUE qF w66 HHy T

«  Freq w5 faod Seoebd 29w €961 o war WwWe war e | Fhens
TFT @  THo0 ¥ AFare q 95 i ans 2 F it Tt GhenETE g w9 =4,

wle Gy | weiTe et A WiER g q fArbe el Feun wer et (aheure WenEs @ ang
=3b 0T, TR W AT TR (e eunad A Fre sl | wEesna e B

GR FH C (S (FIDGHF T T TAwFS €45 FR] WHE T 58 R D 4R 4 @
(G GTE T FHCo6 A T 2ff ¢ off Tewry 5 eu T A T TUEE dvoby T

SoR4Go | UBIENT OF WEH OTEY O (296 93 o™ A, B @92 C @ TS5 Fedjl TG0

¢, el AT @ wie® @, 43w ¢ Tl «m, s7-307 @,



8 2T AT 8 W2l @FHFA-2

o, 29 3B @ oEE @50 9 IeeEwiad e Slare wiEf gy wienEs 9w e
¢ A, B 92 C 93 (509 ffels 5 eansd fei@ite Gnh (@56 €7 71l 29 9@ 3099958 |
LEEO8 T 2G8 |

Y fEfEneE afere

A T 5 v, SE S0 @ o fany Brare gew v sy sforse Beig Ml
=0 SIS ATE 1 | PraTe gmee pere R SinE GlifeS (logical ) Fae (ers = a= @1
1 3 A GF @ (@ S0 T T | @S Prarss TR &F S=@E 9w | | O @5
cifes Farers g@afa Feme @0 20 79 o9 e 9fe5es  aemiie s 1@ ( Formal logic)
T D Ao wrmfe 3 Frew | aaeE *rerdE A wrer e sftrefwa QTe sefaEm
@ sifersa AN Afenaa GG @ A0 6 6 97 Aie I fArs A A ) S
Aty TerE efbfEre sififes SreEEa T9er S0 T 98 9 68 FEe T4 (@4
T (el Aol 711, ©4F 3bra8 A && g+ (George Boole) Atafes @@ av= 9=t
siifeifes *Mmie TR Fa ANS FoUN e SEEEal 990 =4 | IFEE SrEEEae ofet
51 (Variable) 9 |G A+, ey 41 ey @ (W 40 4e0s ong | 9de e 9=
cefarzaeT «F 9o S9Y YT AN | OIF OFE AN 7o g @ @ G5 w9y F9E 9 1 dhor
AF M ifge O WM STFEEaE A6 (I ATH I T | Svob A FGG (4T

“ A Symbolic Analysis of Relay Switching Cireuit " «=fb @71 e, «ars fof fare g
e A AT G e AEEEaE O A a0 | B mere A @ fae a-
wiew 9 WiEw @ 92 S9gW dSTe AN (oafe qiEAe Frestaee ey 41 fae, /g6 99 On)
9 =% (Off) fFear =1 =itE 21 918, oTn o9y f9E w6 | e @ FEied qEs
afgfamase e QAT #Ta @, IFRF TEHEEE TF SERREE @ FEACOLE A w6
7 |

30,3 FFEE w6 (Boolean Operator)

e EEEEE A e TwE AN G i wAnEsEa e ey wewnE
WATAGS TR T4 = | 5 AR SrEEEr s Gy Fefe 3fFmm wrEmeEr st e
#&® (Unique System) T TEATA FEAEEE WS ArmErE i ¢ fTaEee cEwe {Backbone)
feroe = @09 | Iewm SrEEEaE 90 £9 (Constant) T 406 GF0 o GF SO0 3 | TS
YeIgS 41 &S | Fractional) e I8 g 7% |

ferne wEETaar feaft cnfers sty e =41 o2
(%) IS HATATT (AND Operator)
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fefasmE FoeoT @S ot

(2) 99 9Ca649 (OR Operator) 998 (@) 76 WAAGT (NOT Operator) 91 78[04

oITE wAAGT (AND Operator)

I A SIS AT I T o e a9 e e e ) O

IS (6 T+ T |
A

B

Y=A.B

A, A 6 B 9t I cefaree @92 Y TEwd Syl Senes |

T FEr AfOTF aTF F9E T 0 e, Y=A AND B

foeg gferm e =0 oo fo a1 @b () o wifers weimase e e w0 2
Y= A . B 9¢q[ FEESI Y= AB

93 WATEDY 99 w0 Ah A 6 B 7f6 3995 0 91 FHwe (Low) T8 O WIS65
Y=A.B=00=0 =

TEE, A= 0 B =) TFs
Y=A.B=o3=0%mT
qeEeradm A= dRR B=0 20 oq
Y=A.B=y0=0"
T (F WG ToF =G THWE (High) 21 5 &0 wrEo=G

Y=A.B=>35=>3%0, F=4 5 939 A0Y 5 97 NS SANT & TF FEFAE 3
AT T |

&7 et (OR Operation)

e S W WA A9 S (] W e a1 e araeE w9 1 | O
o (oS T T |

A
B Y=A+B




e a3 AHE ¢ FEel @Har-a

T, A8 B 96 37945 cefamee wsk Y Barnne sitaar Ssoes |

TR I GLF AE IR T =, Y=A OR B

Toem <feramm e @S a5 (+) W wfER wentemTS P e =
Y=A+B

& HANEGT @F (W AW A e B 4f6 T4 o a1 fagea (Low) T w0T WEEHE o &
Y=A+B=o+o=0z0 [AsB il &Y ==

oEE, W A=ocd® B=>za®q
Y=A+B=o+d=37%7

GFISTA AN A =3 4R B = o T
Y=A+B=> +to=)mTmaR

Bey 270 Bwa« (High) 1 > w#e S1et=p
Y=A+B=3+=3T0|

€ GATEDE (FIETAE THY S50 o T WEHY o T WATYT WEoAs FAW D ATF |

6 &ieaba (NO'T Operator) 31 Eeibi
Q| FAAGT W AGw STeMeTe Il S Z9 | @ T oW awiEe ey B

AT =1 |
A 4{>3— vea [A <= ZA95 v TEEF]

T T 9 W B 3 9=l W@ WEheT AE AR WsheE 7 W FeE
A5 Tl WA A A |

FUE HF Y=NOT A TN TG T & | AFAH A =0 W HIY=NOT 0 =5 &I |

WO W A =3 TWEE Y=NOT =0 T |

208



3038

e Froow B o

T S 0 SATEALE NS G (SELaAtEd &rd A0 419 G9%d F41 5 | @9

Y=A

0F Y equals NOT A™ S9€1 Y equals the complement of A™ =1 #/G1 &7 |

3.L.2 #ES 6 ¢ 7 @fAf=r (Logic gate and its classification)
qferne Sy dee Senabted A oSy aee Afgere T Temgee s o)
QI TG AT Sass wie (o0 A2EE o9 T | wer (arEs e qio s o
A AW | WA= S | G (516 (Fundamental gate) 2 | G 515 (Combinational gate). GT F3#T
AgHies #ee b wae IFRE SEEEEE cGEe ot S5 REEE (Union), (&9
(Intersection) € TFB@A (Inversion) 97 AT ¢ RUA Fa1 =0 owwa GifFe o6 a0 |
I (AND) (515, &= (OR) (515 @32 15 (NOT) (si5rs Glfers (5 997 24 |

ATEIFE TOH (AE] AT AT T W @ oea Awaen sfve = W Ry unm Gl
(oG T T | AN AE @ (T5ANE GHIHE Gl e Ay sfhe 2@ o @i (i 9 |
M (NAND) CiF, 79 (NOR) i5, 9¥FHE = (Exclusive OR) 8 GHPHS 99 (Exclusive
NOR) TR FES0 @ A FaLT<=F aas (moa ewead | s I%9  TwEaned A=

TEwe Fea@ qH = 7
3.8.2. ST TH6 (AND GATE)

@ =g AfErhe e Sa+b wfere » wer WEO=T & o8 Sty WEh=l o o T wiE

Cvi5 9T | o o

Si Sa e
= [
Y

fBd 3,0 & 0TS (5T TG 2RI HA0




o A AT € wizsl @Ha-2

for@ AND csitha rge Ereaslaie AfHD (rdimar 2 | @ FiFrBa et AND Gitsd
TR “TEEen T Aw | AFOHrE T4 425 A 92 T35 B TS IF (close) LT (FITG
THE =15 GeIA | Ao A SR Y O 0 5 TE TUGE, T4 Y26 A 9 HI6 B o 99 (3
TG ) AR | EG] W] R W A W 9= | [9€ close S connect [ FECATST
AT ErEe]

A
Y=AB
B_

fBwr: 3.8 T790 AND (757 2@

(of9#1 2 3.8 AND (757 3% (Bfger

ESk g Rl
A B Y=AB
o o o
o b o

form wafs 72 w45 &8 AND 5a &8® e @5 | AND (59 Trew 73fs Taeb ane
G, GG @ AGH7D AT |

Aiers (5iT6d SIS FAAFarcE AECA SFH Sl AW | @ TR T g
FrEst | AND (o057 gfeme wireas fograst

doad
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fefate Fiety @

E

o B (L) AND ST 99T |

€ 56 O FGe WEF : Tg a5 @rrE 92 T e o afme w9, P T
& repeiae wfees SR WL 2 |

od : 5.0 =S oo WEH OF 99 99T

a0 vee
B1[2Z | B4
Y1[3] A4
A2(4] T74LS08 Y4
B2[5 | B3
Y2 [6 | A3
GND [7_ Y3

four: 3.8 =T o515 w3 g e mramTe

Vee

6] [13] [r2] [ie] [ro] [e] [e]

ENJEN
) [

74LS08 Pinout GND

2

foar: 3.4 =0 oif WTEH ug SremERE A e



8o MG ATAT © 2T THFA-2

5.8.2.2 59 TIB(OR Gate )

Gi0 72 Z75 M8 =@ (OR) ¢itoa 776 A, B &k Se0p Y 207 el Syereraa ael
A, Y = A +B | o w2 3995 f&f® wafb =@ (OR) ooitba g ¢ B2 G o

=
A } ) Y=A+B
B

bdl 5.b 3 &9 C6Y Sl

G 3.¢ 8 OR 509 59 (G

ETL g ATEH45
A B Y =A+B
o o o

fary «=fB 72 B9 e @ | U A @ B #r@emet 7y 136 96 OR oieha wfb we5 @y
TG WEEE Y e Fea |

-
B~ s

=y 52 1=
&

5@: 3. @ (MHF ANGT AL S LFTE Ao

wazB



& TEbie sy e 83

fora emfee #3fee T91a @ @MW <G q1 FEEEN 26 9 (On) A 4 S A AT G
1R HBO0 & (On) T S A | FEH 79 326 T (OfT) AFE I 0 T TG =F (OfT)
A T o =T | W fora eme F3foe AiFee (afE7 @it =@ (OR) (57 (FNE/™ T3 |
soar B 5oz AfEoa “fFard 9= =@ (OR) ¢F W32 T4 @S A | 956 OR (6q +W
oits w3 Tael Uie gax @b W@ wiSheF it | w9 FTasrha wedn wfba ke we i
o8 G5 Wil (2 =7 =7 |

o o6 @ e W : f gal e 13 3990 W cithe A ware, e e e
WeTEeT #ieeE S (ATl T |

o 350 TF 0 WEF OF IET AT

1A Uddvee
1B[]2 13(] 48
1Y (O3 1200 4A
2A [Ja 1J4y
2B(s 10{] 38
2Y (s o[] 3A
GND []7 8(]3Y

foar: 5.3% = oo =2t @71 Bom TrmEmS

T, WG AT © A2 @HRe-L, dUT e Tt o, s7-d07



83 2T AT 8 W2l @FHFA-2

Y
[ [ [ 7] 6] 5 (5]

L Le] [of L Ls] Lef 7]

GHD

o 3 3% o9 o0 W2 ¥g wreEEY =Afee emEe

3.8.2.0 76 76 (NOT Gate)

@t @99 9F €@reE 6 A0 G0 A INe0 G GF6 TG WEeAE AT | 9 6T
WGo70 ARl 2704 [qPEe =4 | W4R F995 71 (Low) 2071 41 o T W6675 =18 (High)
> & G EA96 ZE (High) TN > &0 WTH4E &1 (Low) 91 o & | & 44099 (51069 WTH5 2T
90 ewa e B BRI emewr @ 9w @t TTEl@E (Inverter) 99 & | NOT 554
90 A R SE5H0 Y EE T SEEREl wE @ A

Y= A | o NOT csitha &$tes @ B Gfast coaiitern =g |

5@ 350 3 NOQT (56 91 Eei0=
G 3.0 3 NOT oichd J (Bfas

ETug AET6
(A) (Y=4)
o 3

3 o

o3 NOT (7it69 w5 Fargen Srerahiar = AHs (el 287 | aT8 @75 26 (A) GF G0 w5
@I (Y ) ATE ATAEE TR W0E | 72610 70 (59 2975 «ge (s Heos fFrwe $04 |
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fefEse Py e 8o

Afe
= N 1=

X

5@ 338 2 NOT (5757 ATge0 F2fbe, SEFRTIE AH6

fora emffe 78fbe a4t 74w 585 A o9 41 5 & o4 w7 gEne 1 die Y W 9 o e
G T4 26 A FF A1 0 T S4F A0 GEIE TER Y S 40 3 TR | Tould (el 06 @ o
ewf<e 72 f5e 75w (B 75 (NOT) ¢ha taf<ara sgme | Feanr T 3fboe 7f€sa sfaard
6 (NOT) 1B razd @51 aied | e «afB temne 2 3a+6 76 citha aifers saua, B srnam
& TSTElae e ST AT &g |

5 5.56¢: 96 (46 WEA (2T ITSEEE) «F IR T

N 12 vee
1w [ 13] e
2a[ 3 iZ] ey
¥4 741504 1154
[ 0] s¥
VA B Jaa

GND |7 8 |4y

B 330 : 76 (A6 W& (= TqoEoE) T T T



88 T AT ¢ TRe @rFa-

Yoo

[ [ [ [ W E 6

NENEN
]

LT BT O [ 1T o e

741504

5 .59 w0 (6 W& ( (2 ETCR0R ) @7 SR wfes T

3.8.2.8 T (36 (NAND Gate)
TS (515 92 6 (G A W (ob TofE o (6w 3.0 14wl sfarasee Afe

(516 TS GFIEF FA90 9T IFoAE Heo7s UF | AND (67 Weowora NOT (ted 2970

T (W TATE (NEY 47 WEEHE AND «F NOT A (Bl 3.09) | @G 42 976 a2

TE (NAND) ¢IT52 209G A 8 B or# @2 Wb v et e syemar o fmser
Y=AB

o «=fl 9% E9F 4% 7y (NAND) ¢it6a 2die ¢ Ju G oramar &g |

)b

5@ 3.3t 2 TS (NAND) 67 2fidles

(Bf## 3.392 NAND o569 e Gfe

Sy w155e3

a
v i o|lw| ol
LT

208
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TefEtE By @i 8¢

farwa fore @G ¥a Za9F i@ wre (NAND) ¢itha Foeer Hafbe Freafae MfEs o
TF | A0S TAfars wYE wit A2 A e B, AU Y GG (V) WY ATEFITE REE WIE |
e i HES T (NAND) (5054 2995 @2 #irifs =She{brs fonv= 0= |

= f B

fomr: 3.9% NAND coitha wrgey 72w Srerafiere 7f€5

form eme 2R I9E @ @F G0 F25 TS TSH 26 IF 9 o E M0 Gea J4TL
GGG S 41 > T | WEE SO HE6 & 91 > = FrifG gEnd o wdie SEGHE W 91 0 T4,
1 GG S (NAND) e1cha TafiBia sas | Joar e 3o ihe «fard s (NAND)
¢ e T4 (AT AN |

3.6.3.¢ 7@ 6 (NOR Gate)

75 (516 2 W (HT TAIWE ARAS 7 (NOR) 75 Tofa =7 e uaft sfrrmmm #few
¢, AT G ¥ @9z IBH T AEHHS UMT | @ 6T WEoAs 71 41 o oH AW ¥ @
@ B T 94T TG =2 0 > =W | AW ToF 2496 7 91 o TW OL HEo7p 2T 41 d =W |
NOR (it6a WEGST H<R@IE &G (OR) (64 WEs=rea st um e o |

fow a= 92 T7+{5 A% 7 (NOR) o167 &S ¢ 5% Gfe e &0 |

& ] 0 Y=A+B
B

fom:3.20 NOR (757 &%
Gf4er: 3.0 NOR citha B Bfam
E9G Bl
Y- A+B

viow|l g0 Q)|
viG| v o

o | o




L

el AT ¢ qidelb @2

s form @zfG 92 2B [&4f4R 79 (NOR) ¢ot5 smrger 72foe TreaGere 74T o =1 |
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9 I AT € FiZel @Haa-2

B B Tnae T fefe are B8l sreres awarmabeifars s oo = | Frs
ABeRTS WemrdT 2EMHRH e A b GEEE @b 3dtar = o

Maximum Maximum
Drata Trans missicn
UTP Category Typical Use Transfer Rate Hange
Caregory 1 Telephone =100 kbps 5=t kilomerers
WLIC (3—4 mules)
Caregory 2 T-1, 1513 =21 Mbps 5—6 kilometers
(13— mouales)
Cawgory 3 Telephone 10 Mbps 100 m {328 f)
CIrCuies
Carcgory 4 LAMs 20 Mbps 100 m (328 h)
Category 5 LAMNs 100 MMbps 100 m (328 f)
{ DOy MNAM=)
Catcgory Se LANSs 250 Mbps 100 m (328 &)
per pair

(125 MH:)

Carcgory & LAMNSs 2500 Mbps 100 m (328 h)
pPLCr paar
{250 MHzx)

Category 7 LA G000 M- 100 m (328 &)

four: &0 TEBT =199 @7 FHorTR ¢ Tty 55=FE &6

TG S AdETe F0TE 8 @ 86 ¢ Fhd ¢ v a9 vt @FE Ut | @ v T @E uE
CIaT#E SreTFba W\ S % aears | TS e R 45 SNASET ALY F20A $E
TEEE TACE 504 | (T A (@ FIEE G989 TG0 20 @ G0 LT 50

Cat5e Wire Diagram for T568B (Straight Through Cable)

Wire Caolor Wire Diagram 10Base-T Signal
RJ45 Pin#| (T568A) (TSE8A) 100Base-TX Signal | 1000Base-T Signal

1 White/Orange I:w Transmit+ Bl DA+
Orange _ Transmit- Bl DA-
White/Green I:IE Receive+ Bl DB+
Blue el Unused BI_DC+
White/Blue IE Unused Bl DC-
Graen _ Receive- Bl DB-
White/Brown E Unused Bl DD+
Brown _ Unusad Bl DD-

B 2.8 RI 45 Frab0aa 0y FIiE0e Fe0ar

o =4 | jin b oo IR
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BEHIF LB FATE (I FIE SIS WP T SRS | SEDTE (b el FAre AuEess

RT45 SAGLE ANY FEFE 92 28 FE Fd SLAF<H Fare 27 | & 79e UTP @3 STP

Cables 97 &= @ == Connectors 21wl I o 27 9% Registered Jack 4531 A&
RJ 45 fra«ffee | @ e Connector RJ11 Connectors &% 7 S+ o Tree

GFTETT Tr9ze =1 | RJ11 Connector 9 8 & % @32 RJ45 Connector @ v = 2w |

k. S
| T
! lulf"

vy

™a: 2.¢ RJ45 F784

P ot
ferfoste Bet aive @ waree cibenifeie B= im saiee RI 45 Fia@e «a e 38%H #ee

TRIE A =T |

Wire siripper

B b farfeste Gasr
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Fifor ol a eme fhome
w(fbe, AT Aryraere o SI6E & 924 41 T8 92 ewa PRPE ©irad 918044 2ifRrea seas

A1 BHF EGTARE G 95 & |

Ffoe 2raf T G

' =

four: &, 9 Fifbe 2ot a9e eme fheme

I GO

I FT[9¥ (Lan Cable) IR = 79 fie ©a w5 Fag
fasatl f AH1E F41a Tay 92 71 (D019 TI9S & | T
(GFOICAT A2 ATET AN = A0 q20ed AR e
T (BIGTAR FIZC T GO ©ald | (hab-4 FIAF<Aa
LR ST (BBITEE L0l T Sltd Gond |

I FE

= FE (LAN Card) =7 Local Area Network Card) | FI€EeS TG FTEmE arqany aFies
T EENET Y (5 9T FIre b1ETw ofelt FPEENTe @ 4Ne 7T gifere =7, (TN =it
TEE AT GIBE 20 7w e 6 | wdre o o @DenrE My TS 51, T W= e

anad



CRTITET 5 TR e b

FIET ATGH &0 | T FC gl gergens sush $FEhae o eurda Wiy 1o 9 o,
TS Sl A @A Fave And | LAN F1ets Network Interface Card (NIC) Sitars
T 77 | &tere NIC o s foer [D e ared MAC ID F0

B@: o 7T FE

T ST T SIe
s apyarag SHEET Ty 6 | SEEE

(7B ST T A T ST SRR ’
A FC IR T G| RIS (THA lﬂ_'eav N\
FACEAEEICe GHE-FIE J9ad FALo a2

s ”’ V
qatTa feer2er erare =4 | \W

S B@: 3.50 BTWATE eTETE 77T HE

heud HB5 @ w@red (Abeurd
FrAEET  TeEw W gwiis
S{EEE 9 TR [CSIEAGS
FAT Ba FL HEATET WGTH
o Wt | e oS (FREEE)

GTENE  AF6  (FYE GGG T . :

s wd O «ff EhenE :
feeiEy 3w @t LAN fTeiEns 9=

ok fBm: 2.3 Giben® 73p

FOSTF TR

ETFE G TGS (Ol FAE G [CoIEATE AA (TGN (FiE G2 GAAd A 9
FAT= %9 T4 =7 | O qara [ToEs MEned oFg AHETS CRao-g S O3
OFEE (AT TEeBHe (F0 IFNSEE BTAI FEE =41 6 |
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b 2T AT 8 W2l @FHFA-2

R0 -g FILAF

aifgs Fre enr crif Fa@ T 1 SEmw e TR SnasEE et FAE Gy
AETS (B2 & TR wwie 4z w9 = | @ A7 §oze, =9 § anshe, et § gEn W
TN WE SR TSIET G AT FIAS T G GRE6 & P T9EE F T | FEfE
O T G I (i, WA R EW O e fora N (R T | I (S e =
(ETE HHETS Class A & Class B 9% REGT % 7984 %1 &4 |

QAT T 9 T (e Aty GRI6 & FLaeee (G Tt | e 93 Fawe #F ane
S (FICE (@ P 9L #4125 2@ (HUB)/7435 dT8s G2 FF 924 FA0E TA |

TX--@m{DRX:-
- () RX -
RX+®m@)TI+
Oo-————————l’)
——— ————5)
HX—MTX—
mm—————7 )

PC Side Hub Side

@ 2.3% CHEG-EF TIA

TFHEET A

B FarE (E WAd WO GPE qared IG [EEEH @ AN AGAS g Sare um,
TERTE MED (o3 97 WYy SHS(E S 98 FAC T | OTS AT § ACET SAT
& ) 79 | (@ea 4G 6 i wm G e sraem a7 osta 91 IE6E (UrE FB6E Al
T (UTF TE O T FOAGA OF T T 9SG AR A9LE T T | TAGSE FTEER 9T
T (AR B (IR I Pl T ol s BrEe S ordiar &9 |
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four: 2.58 RJ 45 =itiaa

435 FTE AN 9% 4 9y SfThE 7% veur afFans oheud broEE 4
@5 (renn=a Physical Device 31 Component @#- Cable, PC, Router Tonw @ene
FOEUTE FEIEE A WIF 9w, ©w 99 2% Topology - Network Topology %12
eund frfemE @-=s I w3 41 Computer Network ¢ T9 2 54 43Ted
Topology T9%® &3 | 4%T=1 &he- F) Star Topology (761 Gra=iie)

4) Bus Topology (37 Gto@f&), st) Tree Topology (i Gromfa)

7) Ring Topology (= Sr=i@fE), ©) Mesh Topology ( G Greiie)

) Hybrid Topology (22&Ew Gror=ier)
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B a3 AHE ¢ FEel @Har-a

F) B BrAFE: @ Topology «=f6 @@y @ Computer 1 @76 wF=EbTad =
Switch/Router-49 MY S Computer TIF 0 930 FHEHF ST (SM#, SNF Star
Topology 01 | GTH(@ 416 Computer (FH Computer I1 Switch <= TR U7 ST AT
A AT | @ TIYE @OAT G255 Computer 78 T (70F e @0 SAME T 2B AT | S
i (@@ Switch/ Computer 5 728 221 Srare <[t 75 9w FoabE o5 o a1y |

fomt: .56 679 BroitEE
<) I Beerfer
@ Topology (© 96 T ©ILad ALY TGS Computer FRIF UF ©LE Bus Topology 91 4 |
Bus Topology 99 24 F7eiot® 11 &0 Back Bone. Signal ¥4 Back Bone 9 F&al 04
Y BT 217 Computer 5 Data &89 #7 «3r Ffwar are weirey 07 | (2fF W @O eund
¢ Topology T9ZE 1 4T F1=9, w6 o |

@A GF6 Computer 9% (6 TGP & (@FLAT S[ GREET | ©LF T ST T a0
B EAELS TS T | Bus Topology ¥R Data Transmission Speed 57 |

T F T

[ & -
B e -
Data Flow

Terminator

foug : &,y 39 BremEle
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Topology (% &% a1 GF114% TaT Computer @76 Computer &9 Y & 4T | wfre, 2 wae
SBET & TSy WA Computer ¥ Host 20 | 492 SIS @ Bad S0 &T# Ty
WA TGO WTFE Host T9 | S FIGFR F& Tree Topology 43 BTN | *r-2pral
Hied =0 & Topology H2PIEY 44 72E | Root a1 Server SEBI0d 3T 20 914l System Sb#

B AR
y b i s 4 Y
o m) w0
2 R Beetet Ba: .54 G SrAmf

f& Topology (® 2t SFTEoE T *Meel FEATOTad ALY & A0S | ST 49 FICH
Computer f6 S 2o FFE5Taa ATY T T | TUHE (@A SEAEHE THT A1 ©f JaEE
oATY LS UILH Towe = W0 e FErEhe ey o T | @ FIY AT (TG S B A,
12 &6l Computer @91 &g 7 |

-

>

) G SretEl ot = 8. 5% fe Srvirrte

Af (@FAT (FbEANS , [ESI27 a7 PC FEd I Sefae Fan 4N e oite 1 =8 Mesh
Topology. ®f&a1e* Mesh Topology Network &M Mesh Network %5 <& S5 Hybrid
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s wEf6 ATAT € Figel cFmr-2

Mesh Topology (® Data Communication & SCa (¥ Frbaer Aites «ar 49 Wered oh e
ST A @ A | E0E 9B Topology (8 (56 Installation € Configuration S (41
w5# | SiefS Link 95 $40% €1 909 95 SIS (408 404 |

four : 2.5 Gt Brefefer
v) 22Fe Graefer
T, fa, %@ T2 Topology <3 a4 aifre Topology (& Hybrid Topology 301 | &wEa
T Internet &F Hybrid Topology ¥ 28 | (e TBETA0 &1 g2 feoia «=il @b eurs crane
F9 4T Topology €9 FRwE G741 407 |
@ Topology (% SCTE Suil 0 eur# 9w @sara Fs awwe | G o 7% gre Fovd wge

8 o T S T w7 Ty
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T @ (ST e b9

3.0 =& =EA (Internet Protocol Address)

IP Address =¥ Sryfes FEEHE offed @ Sy =607, 91 TTROIEE T4 9F FHTGE
(a1 were fefebm fTeE) a7 7o oy uat [Efet e TeEs aa Ay @ g+ 909 | [P
Address T8 THRTTET 7Y FAF (FI0 (FI0 TiEnr fTezs fee o o wage e
T @R A | (T (FC TG WO (NI ADTS B (NS N W 4T W, 95
TSt SEEOR oA SFER R A @A TR WA [P Address 2TE |

“IP" == Internet Protocol , 1% G556 1P Address T G516 SHRAG AT6HEE Address | 97 =
T THETAG TR BN | Wodd OFfG TERETAG eiEEE BN T SEacad 14w 5o
fesi8ret A geitaa &g, 1o fee@em sear bfes s et Sm gwitag 9 s

@5 1P Address «F B Block U, eTEIS608 & (4% o [&fEn (A 9ota a6 F@m

&) 4, S fefEmba s s@m Sad & a0 ©F () 9 | fea Tarad erersfb o (Wi

Q¢ % TS AN | QU GPo SWrEad (Frd 2 [P Address (FF 208 ATE-192.168.0.100 |

G BT ALETE A T T, W SO Mo WU 4T IS TE-SeaT AY FRE,

AS] WWH-LWW Tl T2 ST WS (52 TS A | @ 49T Internet Protocol TGl fud
i (AT T T8 ST M T WAF-2S T S | 1P Address <7 24 520 T

oA 4T TG | 9y fonfs w=a (A0 9t (reEl 19 (o enE b fF waree a9 @7 @ % &

@ biafs 79 octets 7w =ffb® | ST @wa TS binary form @ b6 *4 bit =g | wdfis

@B 1P Address @ (I w08 & bit & <t |

HE LS ¢f6 Fw o S9 = 199

1. Class A: 1 - 127%*

2. Class B: 128 - 191

3. Class C: 192 - 223

4. Class D: 224 - 239

5. Class E: 240 - 255
P @ (Class A):

O FH 47 [P Address FHEGS 49 I§ (O ANSAT (FL4 TIZE F41 T4, (T I8 98
TEEeF @ | 9% 79 [P Address 99 297 octet T 20 1 T4 127 99 7047 |

Metwork Host Host Huost

8 Bit 8 Bit 5 Bit B Bit




bk MG ATAT © 2T THFA-2

@9 IP Address 99 9% 3 {5 Bit 219 o (UF &F =7 (a0 20he Class A 97 IP. 4 €A
TP &3 CH0E 243 v Bit (A6 ea Bit @ 4% 28 Bit 26 Host. <098 Bit 4% Host Bit ¥4
T T3 SIEE 4TA 09 20E @51 Class A < IP Address.

THEATE 30.0.0.5 (UTF Y3b.3¢¢ .20 ¢.2¢8

FM & (Class B):

4 FH «F IP Address FyEe ffeam @0ea< WSmm (@ T9eE F@ | (@9 96 G
TG TP & TG 1P Address €9 F9T octet 6 23 128 TU0=F 191 «F 7047 |

Network Network Host Host

8 Bt & Bit 8 Bit 8 Bit

% [P Address 99 299 2 5 Bit @9 T 29 Yo, @ 4909 IP @F CROE U9 & Bit T4 (B wE
Bit =@ 9% S Bit 203 Host Bit.
#M B (Class C):

43 1 @9 [P Address €S (510 cltes FfEwm w3reg e @beud MfEme o 999
=41 T | 9% FE [P Address 99 2199 octet 7 T8 192 TU0F 223 @7 W4y |

Network Network Network Host

8 Bit 8 Bit 8 Bit 8 Bit

4% [P Address 97 29 ¢ 5 Bit @7 5+ 209 YYo, GF 4709 IP 49 CFL@ 38 Bit Network @ b
Bit Host. 3" (FG'€ATS Bit @F 7R Host 43 T (1% 28 O120F Class C &9 [P Address HES
TS T | THAMERTE 55 3.0.5.0 (UTF 230.20¢. 208,208

# f& (Class D):

AfF f90%% 920719 P Class ITF Multicast Network 391 T4 | (F19 Host Network 93 79# Router
F ATE (49 FEE G 48 a0 [P 99EE F41 20 | 92 Class @9 TP 338 (4TS 295 @ T3
I | TATEASE 338.0.0.0 (UTF 205 .2¢¢.2¢C .26 6
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(TP O Ha BT e i
F Z (Class E):
Class E <9 TP &TH F4EFS T8 CH0a Fraad =61 €9, Class E (5 [P 280 (ATF SF TF 2@
o vz oo =
Class 15t st Octet | Network/Hos Default Number of Hosts per
Octet High t1D Subnet Mask Metworks MNetwork
Decimal Order (N=Metwork, (Usable
Range Bits H=Huost) Addresses)
A 1-126* 0 N.H.H.H 255.0.0.0 P 16,777,214
126 (27 - 2) (224-2)
B 128-191 10 N.N.H.H 255.255.0.0 16,382 (214 -2) 63,334
(216 - 2)
C 192-223 g N.N.N.H | 25525525500 | 2.097.150(221 254 (28
2) 2)
D 224239 1110 Reserved for Multicasting
E 240-253 1111 Experimental; used for research
FMCER

b «afb ey o eneR fTeiey, o ardenra ¢ et e Ay cof | oy e
ST SIS W aid G a0 TEIse a0 0S| JLeas siq @@ e a1 sui-E
AR Gy 861 qraws o e, fafey heandy ww facy ©br et wrw sy
G 2 AE o1 wdras 8 28614 |

an

od: 3.9) TGO
-2, WET AT ¢ WTe @Fm-2, dum e T8 «im, s7-307




Bo

2P R ACOE-aq W4y 4wy
3%

2T AT 8 W2l @FHFA-2

ACHE

S | 35 9L 9 6 9S8 EheUE g qral
TEYE SASETE S0 GF AT A
B FJ

S| WHSTE AEhE 999 6y WiAsntE|
FABETE @F WA A G Sy
faa

2 | 26 UM 95T T4 =4 |

3 | AEGE = @ W GoE (RS aagE Fal
=

@ | AEF AMSe & (FY o WHH ©I6
AT |

@ | AEGT HITHE WS Clel 212 |
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(A @fFal F@reTE gree
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T e

9 5: CTRT RA GO 7 &0 CREG-Y (@I FIA O 0 |
AwioR TaTe:

T T s F90e Aae
ZEGM T T s F9rs +99)

QA0 Y FHESE (RIS I P FACS *199 |
o TiEfooR 5o T T WATE-8¢ FART % FACG AT |

o TEY (GG 57 raEE wva TEhT S A AT Fare he |

&2

TG TS ' ARET:
(%) TfEwro T w
WA | ] I A ceffRT “Afsar
y | e wEnfa TCeE oy &
3 | e farmrdla #ir-a7 et ST 0} (&gl
0 | e wa 42 oy &
g8 | @re e RIE IR A o) (&gl
(%) erarer Tt (Bert, 2PRATHS @ )
o) Teifes CeifHfFTE “Aferr
> | ferfoer G B s &
Y R G TIEE y &
(of) @rarE ewa (Raw Materials)
o] BiE) et A
y | BT (e MG ¢/u/q ¢o fbHE
y | e 8¢ wAge TIEE 3o fopi




» T AT ¢ TRe @rFa-

(=) FI0EA 9=
y) et &S T AAWEE, e 1WA & WA GHE TS HwE FAT |

3) foeea forarg = eterTTe ke O ZPETeE B e |

8) rva foraa =1 NS d 7 W47 FI9e ST eTa« Fa14 |
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&) 97 HF AT FEE AL FlAGAE Fovn b «F T i 9 e FaEe ) watE
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forpa fBra a4l AR A6 W T UG 7ie TanE OFe @¢ O ofe FrEw 9 Ay
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FFars ferte T «a s
BT forter #ier forae =omw wafe
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»8 wEf6 ATAT € Figel cFmr-2

[ The cable s
Lgﬁmpedhem

| Blades pierce
LBId1H“B

b)) frsa forae I Fraree 12 deE SNA%a @9 ANy FYSF T |

q) S GO el F TSfAFE CRAG-Y (FE GF Al |
B0E ST (BF61E 49%1E F0F FIE (576 1 (AT TATE |

2oal



3098

T @ (ST e B

715 =g et e o o werfrre @R fTar gl Ty T O frerg wefe g ang

F119# werals 5% wrans wwrdy i 8 rArTEre Ty GHELerH o ¢ foerg 9z 93l
A FE ALTANS A SAE |

T X ST fF T RS FHT 6 I @)
ARMeR Twe:

o Tl G fanany feemers fbfee T=rs 4R
o SfEHEGTEE ANY (10 eHE FEHT LA FACT AT

o FAE G AL FARFAR FACS AT |

o (HGURE THRTEN FILE WA TG FATS AET |

o TEATER @F GTEEFTeE W fAPeT FEre AFT)

o TFEU IR FIEA (AR @G WS e AET
o 20[E IF R aFEe (*rifar MFee Fare AT
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B WE(G ATAT & T @HFA-]

et FEHS 8 T

() &1 1w

TRF R | T NI A e SfET
5 aTiET e e osfe
! TSl fer i ofl-a@ 1o S 0} (&Gl
9 qrE fow w7 faf2 o
8 T e TR A" 0 (ETEl

(<) emarET TEATE (5T, IPETT @ i)

T T TR cffRRT gitoict
2 SR ACER TBIISE T \ 15
3 ferfete Ger SBITIS e s 3
o FIIE (BB FBITSIE T+ » 5
8 aaE FeE BIIETE T s f&

(*f) erarerry e (Raw Materials)

Ll B AT wAfsreT

S| Foefa q, B8l | ewmees

3 HCAR RI45 TGS
() FE 4=

y: SESTERE w6 ae e e R w | Foee g couwber sFeEhiae we (oD
TFIEE FEAN T4 T TEE |
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b 2T AT 8 W2l @FHFA-2

X I FIEE 07 NOE A (F0SUS T35 IF ALY TG A |

w: Torea forgg i @G @Em ofFmr e (ufT FE | w7 eraTEs S TG, (EFee
FHEHE @ 25 T AL FIEET GF AT FLAT WG |

Local Area Metwark

Metwork cable
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(TR A BT g »5

(IS ST FI0E 97 FE F0E W2 Sy ST s e U e e g
Tolg WEH @7 136 A6+ P FaT 199919 T« TEET (AFOpen Network & Internet setting
w0 S For)

Troubleshoot problems

Open Network & Internet settings

¢: 9999 ha Brga wq7a TG o fFe 90ar |

Settng: Y «@oe faree forae s

Change Connection Propertics

i e fge 9
MNetwork status
Network & Internet | Click here
= 7 — O
& Status ——
Frevate rertesl
& Wi-Fi You're ci ynected to the Internet
. if you have a\pited data plan, you can make this netw
meetered conreligion of change other properties.
g A1
2 Disl-up . ol
%ﬂ vm Sheow avalak Chwors

Y: R 6T orEd T TI0E] WA (A (AT T WIEH GF ©oF WA OF FE0 A0
s 03|



Yoo

wWEfh ACAT & e @HaFa-2

&I Wi-Fi
engrsaif

.d Intel(R) Dual Band Wireless-AC 82...

q: «F°[ Tga BELE (Ut fotaa M Properties oMt {3 e |

Hi@niuue

Status
Diagnose

Connect / Disconnect

% Bridge Connections

Create Shortout
© oeicte Click here
% Rename
I 9 Properties
| | ws «zom o= Barm oz firaw
Internet Protocol Virsion 4
(TCP/IPv4) SopTeT T35 570 1
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@ afEE @GeEE g

Yol

B T THT BALS (4TF Use the following IP address St fdifas =nzfy ome ue ors

(S AT |

Imtermet Protocol Version 4 (TCR/PwW) Properties
G

Tiou can gt P srtenge mutorabcaly if your retwort supeer s
el Cagateliy W P B0 b O Pebhenri i Iy o

“r e spcroonate [ tgs.
() Dbty o [P achdress sutomabcaly
(i) e e folsaang [P acdress:
P address:

(.. 3.1
[2ss.295.288. ¢ |

Detmit gatenny: 9.6, 2 .1

et [ ey e mokess avtomna b aly
@u— e fipliowang [NS perver addresses:

At DHS ser e I it a

Saibre? ek,

Admroed.

[l S

So: enrdaEe Afgade FCET |

&F 4o 2T TE FEAEEE 97 BT WEH €7 7136 57 (75 o9 | o[ (2RaeH oM

% 03T |




sy Ef6 ATAT € Fizeld @

3%+ &2 4T folde w01 Change Settings St fgres Fam |

Conirol Fanel Home Whnchoms. e rbon

Wi rdoead 10 Pra

- — cmecon == Windows 10
@ Symem pratection reusreed

W Adusnced natem wethngy

Sybem
ProcEisoe InbsiiR) Cove{Th iT-FS00U OPU @ 2 T0GHZ 250 GHr
Inatalied memony (RAM: 160 GB (159 GB uiable) 1
System bype: &4-bit Operating Syitem, xtd-Based processon
Py anu? Tossifc PFigs Py 0 Towach Inpat i availabbe for s Duiplay
Comperier narre, Gomain, Jnd workgnoup settngs
Campurer Asms. DESKTOP- HIDESIA W hangr gy
Full £omguter name DESKIOR HEES2A

Computer descrgiion
Woregroup MWOREIRROLP

Wirons JeCTewl Eeley

e B W raCws 15 BCTVADEE  Fead 1 Ao ronc®) Solaare L erre Teirms
Security and Mantenance

Product 10 00331-10000-00007-AAZ4% Wcrange poductiey

33: 9% 4 for@a s Change St faa <sear |

System Properties x

Computer Name Hardwaie Advanced System Protecion Remobe

! Windhirars uses B foll g o 1o idunbily your compuler on
! e neebwrork
For example “Hichen Compater” of “Mary's
Computer
Full computer name DESKTOP-HIDES2A
Workgroup: WORKGROUP
To use awrard o join 2 doman o workgroup. chck
h 0 Marbwork 1D
To tename tes computer of change is doman of Change._
workgroup. cleck Change
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e «fsE AeHTE g 09

SO G ST GF 7Y AFTET T TR ST TG 5 S |

o o
c.ﬂ‘l'l'l ” ,u ﬂﬂ'lﬂ Cosetanmy ittt
You can change he name and h nputer Name/Domam Changes
Changes maght allecl accass o r
¥ou can change B name and the membership of g compater |
Changes meght aBecl BCCeds 1o network lesources
Competer namae: I
|DESKTOP-HIOES2A b
1 Compatar nama: s
Full compuder name: DESKTOP-HI0ES2A
DESKTOP HOES2A P =
Fdll computer name:
DESKTOP-HIDESZA
Membat of o Mare
Da 4
O Oome: Muembei of
() Darmaen:
Workgroup:

vosccrou- I @

@ oK Cancel

Cancel |
38: W8 4T WG BACE! WHALE OTA (ACH 241 <LF 56 517 wie
Systemn Properties e
Computer Name/Dormain Changes = )WS 1 O
“ou can changs the name and the membarship of this computar. iouber on
Changes might afect access o nebyork rescurces.
Computer namea: E] lz 290 GHz
DESKTOP-HIDES2A, |
Full computer name: BS50r
DESKTOP-HIOES2A .
Computer MamefDomain Changes b4 Display
i 0 SAIF .Ehange settings
el 1o the
(idamm e Wi kg roup. I:I
8 Weskgroup:
E [ ]
Lo | Caneel
| oK | | Cancel Apply rEhange product key =
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3@: I FEHE0E [T FaE T 7oA BI0S] WP (T (UTF @ (2 TS ad |

d - - -
Computer Mame/Domain Changes I
B
. You must restart your computer to apply
F these changes

- Before restarting, save any open fibes and Clase all
progiams,

[ox ]

SR Gl e e =t BRI e

Miras0ft Winddws X

You must restart your computer to apply these
3 changes

Before restaning, save any open files and close all programs,

| ResiaiNow | | Restart Later

$9: (FIOSHTE (PSR, FIEA (< FCE
(FCEH @ (B (EEEE 9 FEF AE TR G 24T 6% (TSR OF TOF WELHE 155 56
o 39 | wavim Toa TIEN (4TS @ E « 5% o
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P e cisee 8
CROC L TS Droscwn Dpen
Limanw el ey Local & Ry i e WO
Skt Tracie 5 Pim 1o Tk acoess
- L erﬂcr: Adld 1o VLE media plavers Playlist
85 appied Pigy with VLC medis player
"= This PC &5 Applics [ Scan with Windows Defender,.
- -
20 Sibjects . A':'p-lu:q B sccess o b3
- Deskicp Bl Snaan -
BASMNRL
1 Documents Ei‘ M:“ REsTons Drevious Yarsions
4 Downlosds & o sl braciuiche iy litsrary >
& hausic | Pin 1o Start
= Plctures M Aco 1o archive...
B viceos . Al o " Docunmentsranr
. Lewesl Dk (C9) - Coamipress anvd email..
— Auos VIt () . Lo preEss 1o " DWoourmentrar™ anda el
pe— TR L ] Samric] T -
- Sy {F} Cust
il Platwark b Cowy
12 M 1 I S S teal R
Lislgla
Flamriarmee
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[ IBRC * Softdkl * X1 + BTER * CBAM » 55 Voo v O
e Date moateed Ve
s B — I AT fag doig
M-I ; = I Pred Advanced Sharing x
Local Area iy
Tracks Subsd e L ] A srare tm toider
W Bt L R :.""""" Lerrgn
B Apphcation, e A
4 " Pon: e
B Aooheation] s lw - -
X Appication A e Ly
1“ Lt T e of Eeuilareous et fo- P
& manuscngd | PPp— -
1 Marwscnpt [ Fod AN DT e e M
ﬂ' RED HAT Uik P e LR g R
S — ERe— Cacwg -
Pl Sl e B e e
o [ ow | a
T chaarges T, sl wie e "ol
-
o= cace || gy
Yor GFHT AR WO 5 9 A AT SAE (FSE AT R AR (6 T |
.
1 Permussions for Documents >
- Srare Fermamora
B srare o foicker 5 _—
Saiiage plewoe |
?-'.I‘“:
:Dno.-ru
| Add | Bemove |
Lt B rummbey of Eeita - -
Adkd Romaorer
~ - 1 Permsmors for Everyone S Doy I
Ful Coreol O . |
L N Change O O ]
R =Sl | ¢
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o r
el =
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eud o% SEEhag F0 o

e = & Pletwecrk
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T wl * Metwork >

Dy OnG = e rapmaes {7
Do T i
DESKTOS - HIDESTA
Lo et
Sheles
= i e

W T PO
B 3D Cijects
> R Desitop
» M Doourreenes
>
>

- v 4 W) Network > DESKTOP-HIOES2A >
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23 : (FEEANS 25F MIF 74 |
TP ETS BF61E MIT Fa0e 20w YT (AP TS BFeE «F T SI0E W2 AILET TS

Settings,

38: @274 Printers & Scanners S+ f@es aq a9 9@« Bar%l 2ta Add a printers or
scanner o= e 0T |



Sobr @S A ¢ TRel EFe-2

S Lome Printers & scanners

Find a setting ~ Add printers & scanners
Devices L Add a printer or scanner
0 Mouse Printers & scanners

| | Ilsccdadik NMa closcd LIM I scsalat Mo AT L4147

2 EG] FOHE SN oAt fbE Hecns @ u ) eTowta e forad [y e S
Fre q7°@ Hardware and Sound =°Ma i@ F0a7 | 93719 7ga 82r® &e@ Devices and
printers S 5% 37 1| 9379 Add a printer ST 5% F00

— ﬂ g Network and Internet
p - ﬂq View network status and tas = » e

;v Hardware and Sound

Vigw déevices and printers

=

g
!
’
I
o_

b... * Har.. * o [ ] 2 Ssarch Cont
3
-ﬂ Devices and Printers
‘ ririter o
Illl'p---'t-ll-ﬂ1 B LYY,
EE“"'F"‘F“"II_'_‘“ Ase e Cheviges and Printers

il § Burtooth, sl
Oy b sl priedes oF ey

Dreaia
b
1AG Dewce SAIF
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b: WZ 4% Add a printer using a TCP/IP address or hostname WM<+ &% < |

= Add Printer

Find a printer by other options

() My printer 15 & little older. Help me find it.
() Select a shared printer by name

Examnple: \\computername printemane o
hitpe/ ' computername’ printers pnntermame/ . printer

K}Ad\:llp-rm waing a TCP/IP address or hostname I

() Add a Bluetooth, wireless or network discoverabile printer
() Add & local printer or network printer with manuasl settngs

29 : 9% 4 (6 eAE f2BE gwa wiE WE &wE 3

Type a printer hostname or IP address

- TTw—
Hostname or IF gddress: 1921681.90]

qATES
Bort name: 192168110

iiﬂwth-ﬂnmd sutomabically select the drver to use

OB

b A 4TA (U 2 BIEa FET (TR (T (U (B euETE fGIrad Tei A3 A6

o= o0 50 e @ are
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e Devedei ard Privmass
“ = 4 Fa » Control Fansl « &8 Control Penel iterms »  Devices snd Printen + - Lmarch Clacen snd |

Felm Bty W Taak

Aaldl & dedce Adel & prarbes Starl aasn SeE a Al L prRleg L s L Remicue dedcs
Devices (4}
- Printérs (&)
HF Officalet Fro m., o4 L T e B Rilir eyl KPS COrestiaie
ERE0 vas VN Crifscmlmd m I it
Frewy COUGAR G0

Chpar b mares weinaboes
S wbust's preting
St an defaull printer
Brinting praferences
Erintes peopertea h
Thack pown
S an profiles

W Sean propenees
Craale oot

o Remove devics
HPGAFARD /P Offics ket Pra A04M L S S nare: Brenter Soan nes

3% g7+ fares forem s oo wersie o ferGrafores oo wre |

o Office Printer Properties 4

General Shaing Pods Advanced Color Managemenl Securty Device Sellings

-ﬂ You can share this printer with other users on your network. The
printer will not be available when the computer is sleeping or turned
off.

=] Share this printer
Office Printer

[ Render print Jebs on client computers

[[] List in the directory

Wo: GANT (@5 SHIE ST (S e 4l [eoEbre brad W w1
| v | DESKTOP-VCIBLCC

Hpmy Shae Wirw

- w 4 B, Merwork + DESKTOP-VCIBLCC &
i Custk scionid 3 Livtie rothar ——
-
il Onalvree
B Tha PC
& 3 |
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©3: ping & G4 AT FOGS e S0 |

ping FAME ARSI TR T AT TEEE 7 AR oA FE Command promt EEEEiin BE
e

Bost match

- Command Prompt

ARE

Apps

= This PC >
= Component Services >
A Control Pamnel >
Sertings
D View your PC name >
'3 Change when the PC sleeps >

O See If you have a 32-bit or &4-bit

wvarsion of Windows -
Pl Choose vour desktop background >
Search the web
,r} CoOIm Cos wab results p-

0 cc:rr*:.

O T A& LBEAEA MES ping TS W FT | WL (HGHF e FEThIad
I S W ping S @wie F |

icrosoft Windows [Version 10.0.18363.535]
(c) 2019 Microsoft Corporation. All rights reserved.

[C:\Users\EngrSaif>ping 192.168.1.12,

we: (75 e A BF cwrs g Bram T (B euE % afAEhE Ut fany W |
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Ci\>ping 192.168.1.12

Pinging 1%2.168.1.12 with 32 bytes of data:

Reply f:nm 192.168.1.12: bytes=32 time<lms TTL=128
Reply from 19%2.168.1.12: bytes=32 time=2ma TTL=128
Reply from 152.168.1.12: bytes=32 time<lms TTL=128
Reply from 192.168.1.12: bytes=32 time<lma TTL=128

Ping statistica for 192.168.1.12:
Packets: Sent = 4, Received = 4, Lost = 0 (0% loas),

Approximate round trip times in milli-seconds:
Minimum = Oms, Maximuom = 2ms, Average = Oms

Ci\>

T \©: WP GO F JIZT T SU2C A Heus toft ¢ T
A |

ARWTSR TFTS:

o FlEpECEtaa way farasr faenere fofee ware otee)
o TEABETET ANY (HEAE FEG FALA FA© AEE |
o FCE T O IR FE AET |

o (O THRTE TG R GG TG A= |
o FICAE FNY SR FBEE FIA F00 A9 |

o SEIREA AEGE FAENE FH0E AE |

R AN T TS (e ©f (58 Fa0e 6T |

mmew
(%) FieTe I FaEs

T = T R AN AT “Afera
5 T RICIICIIACE] o6
2 ol Fermale - e S 0 (Ee
o e o & faf«@ oMb
8 ET R 2| RICIE AT oY (el




T G FET (e e 3%

(%) ermEaE 3 (ForT, 22T @ i)

T ™ Tl e “Afer=
5 ST ACoH SBIETE W y &
X fasfoor 5ol SBIETE A s
©  |FIRE 5BE SIS I >
8 a7 TReE IS o

(o) earEAE T (Raw Materials)

& gl i #ffae

) FIEE 6T 9, TTHM HTTETTS

3 TR RI145 b [ | E R

() FICEHT i

—— Local Area Network ISP Metwark

Metwaork cable

Router Configure Fa1d G 2[AT3 #117 F1991 9141 (@ (P GB6 SE0aE 7 AL ACo4
G T ate =09 | SEvE @ (FF GF6 ZBEE0 JIeEd (Mozilla Firefox, Google Chrome,
Internet Explorar, Operamini) Open #08 Address Bar- ¢ 8014 f&%% 1P Address TS 204 |
AT GTETF (i@ AEHTAT [P Address OPE 4ACTH 2 AT | O ATSIF ASOITAT (IR
< [P Address T SITE | TW T AT STEre AEHTEE AW € W A« Fil «Tee 4 A6 Mg

F-¢, FEH AT @ wels @y, 93w ¢ "ty =@, s7-307 @
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IP Address (%4l 974 | frs Bwrz=el f&r# 4 TP-Link 99 Router Configure 419 &if el ofad a1 |
AT CEAG AEOESE SF GBE BLT S AL |

W@l TP-Link 99 Router Configure ¥4 | ©1% TP-Link 93 &% IP Address (192.168.0.1)
T Enter Button Press 4 |

od: T SES WEf SI0EH I9%d Fa SUyEE aCod =5 34 &4 |

U ATEOTE 79 I A0S 20F 47w Ao Trafes ok Ttem ¢ AFeue J<eR wa
T FALS Y| CFCD F=1E FATET e ATTE FTEE 4 SAE-F1E @7 T4 S
FATE 0T |

G User Name 992 Password 51209 | User Name 99 977 admin '€ Password <% 908 admin
¥4 Enter Button Press 39 | O3 97 (@179 FME6E 271 g 2o #0g | Q&7#Te IE6TIT
(AR 7T I |

M Inbox (4) - engrbd.saif@gmailcc X @ New Tab X 4+
C © 192.168.0.1

%! Apps W hitps//meetgoogl..

oY SHEEP AEoILT 20TE € AAGHE qaa F0 e Feal |

Quick Setup - PPPaE

User Name: ussmame

00: HIEA FSF S SEH LA FAT |

o8
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T G E T GRS g 3¢

P Address: | 0.0.0.0

SubnetMask: | 00.0.0
Defaut Gateway: 0000 iCptional)
Primary DNS: | 0.0.0.0 [tional)
Secondary DNS:  |00.0.0 [Cetional)
Back Mext |

o8: 7 G =NEE FAFNE FET |

Ouick Setup - Wirsleas

Wiieie e Ramio: Enabls -
REMD: TPAINK_iRo52E
Hagion: United Sates b
Chanmsk Ao -
L Tibsgs e -
I haruned Walth: Ak omnaic -

Max Te Bate: 1Eidps v |

Wirslens Security:

- Oibdatids Socwity
WPA-P K WPA P SK
PEE Passwond
VL BRSSP AECH ERAFSCE Batieas § ana 43 o £ . [T LT
o Changs
Back | Bl |

S AW WA ENE0FS TOMEAG W0ET wEl &, S 3G/A4G Only €9 Click T8 Next
Button Click 0% 279 | (ATEY WHATAE Broadband Internet ©1 WAN Only (8 Click 08 Next
Button Click 9408 &9 |

Ouick Setup - Intermet Access

The router provides four Internet access mode for you to choose:
oy 3G/4G Only - Only use 2G/4G as the access 1o the Internet.
o 364G Preferred - Use 2G/4GC as the primary access, WARN as a backup.
) VAN Preferred - Use WAR as the primary acocess, 3G/M4G as a backup.

i VAN Only §l Only use WAN as the access 1o the Internel.

L Back | | Next |
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ISP (Internet Service Provider) ?F‘ﬁ?ﬁ A mWZ,for, argw T 4 S Static IP-79 (7 T2
E MR 92 5T WG | W A ZCEE (1 8 HEAE (AT T, SELF PPPoE (Point-to-Point
Protocol over Ethernet) T35 0% w3

(@ES WEAE PPPoE (Point-to-Point Protocol over Ethernet) Connection ©1% &% PPPoE (&
Click ¥ Next Button Click F90% 209 | 9% 997 (3 Connection T SI20+ 914 674 (7% Fa09
g

Quick Setup - WAN Connection Type

The Quick Setup is preparing to set up your connection type of WAN port

The Router will try to detect the Internet connection type your ISP provides if you select the Au
Otherwise, vou need to specify the connection type manually.

 Auto-Detect - Let the Router automatically detectthe connection type your ISP provides.
i@ PPPoE - Usually for ADSL Modem and you will need a PPPoE username and password
¢y Dymamic IP - Usually for Cable Modem and the router will automatically obtain an P adc

@ Statie IP - This type of connection uses a permanent, Mixed (static) IP address that your |

[ Back | [ mNext |

PPP oE Connection<d &} ISP (Internet Service Provider) F9%F 2@ User Name 992 Password
8 Confirm Password 0 Next Button Click 3909 204 |

Quick Setup - PPPoE

User Hame: MwD0100@uddipon.ap

Password: T T

Confirm Password: nuninﬂ|

| Back | [ Next

EEAMT Wireless Radio &F Enable T8 Wireless Network Name A3 SR Wi-Fi-&3 & 99

2038
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339

e @famr (oeTE greE

TS e, (18 91 FIY gz PSK Password <9 GESE Wi-Fi 99 Password ™08 Next Button
Click Fa0E 277 |

Quick Setup - Wireless

Wireless Radio: Enabla -

Wwircless Nehwork Hame: m |"\h{r called the S5I00
Region: United States -
Varming: Ensura you aekct o conmrect country to conform Deal aw

Incorrec] seltngs may causs inlerferance.

Maode: 11bgn meced -
Channal WWidth: Auto -
Chammal: Auto -

Whireless Sscurthy:
) Msable Security
= VWPA-PSENPAZ-PSK

I PSK Pasawornd: Raahed.@?ICT
Crou can enler ASCH characlers bebween & and 63 or Hexadacimal chal

) Ho Change

@%@ Congratulation 9% Message ¥4 | Finish Button Click 9052 SWITwa Router
Configure 20 F0T |

Quick Setup - Finish

Congratulations! This device is now connecting you to the Internet.
For detail settings, please click other menus if necessary.
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IF7E System Tools (ATF Reboot T#= « T Fata2 S04l OF0 T2 99 9AFE | 999 Reboot
Button Click Fa0#E AEGEMG Restart (07 | ©IE#EE WMITHE Router Configure A IMF 43¢
WEICAE TAEE AT T0d | AEoRT Famle SFeEtraa wny Ferar w91 @ HEee Ay
FeTA TTH ST SEE0 T TIEE FA0S AR |

System Tools

T
- Diagnostic
- Firmware Upgrade
- Factory Defaults
- Backup & Restore

- Password

- System Log

o TORTAD FICATH (5F T |

Click this button to reboot thiz device.

Reastart
Restarting...
o I 5
5




@ @iy @heTE greiE

ST -2

wiewfire Teg oy
3. #ffeet s LAN, MAN, WAN, RJ, UTP, GB, NIC,
3. RJ 45 a3 7 7edn F52
@, RT 11 @z o eyt T
8. UTP 719 AIGHNe FAST ATSTCT € |
¢. Topology ¥4 &%19 ¢ f& 7
. IP class &7=i & fae

TefFe T oy

>, SESThE (TheuE tefd Fa CFCa S YATHd FIE IO AL Fl T2
3. RJ45 SMA%a & a92d &40 =4 |

©, GDE0 g 199 PICTa=Ia Fea qaga w1 @2

8, wf==Th whsud 9= s F g

e. wiER wE

. T afem B earE s S A

q. B P FE TIEE T ?

TGS e
5. CHED g FEA SAFH (S FAE G FI9S SEE (ST T4 F9 |
3. RI45 Fmasd v & o a7 3w wre |
W, HEF R (e P 5 |

8. e GroiEer S T4 Far
¢. ATHE 8 7 @ Wy {14 ford |
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Open Source Operating System Installation

P (A% (Open source) AT G9F(0 [HHS AEOCWE CFaq e+ 49 (©(6 e GEF
weralferer | g wrerE fafey wwt e tefv zo ffey Tqrae Seafem Ty «9e « FE6 e
e o (% T9EE TS AT | et o weEBy Rt FEefEhE welaeTe e
T[ATT G GF YA (T A G (PG AR a2 ¢ ey Aae @
T T4 A0S | G G (T 1ol 27 TS WOw , @A (e B (FIes Sodelfa S
FLE & FHICGT AT BTSN T | FYETS 0o G eiafoe Fesw fame wmer Fmm 08
©F% (Ubuntu), GFOSH (CentOS), @G (Red Hat), (FTEMEl (Fedora) Tenfm 4<zd
B0 I | @ LT (ST e G PGy st 90w, SguE (aism I 346 € FUE
F[8e TDTCPEY 41984 B0 FEF Frayreian @41 el |

o
L% 0

aystem.

r Hult ipath De

USER SETTINGS
@ ROOT PASSWORD . USER CREATION
Root password is set - Mo user will be created
R T AT ST

s G0 G SeTEls: e 4EE e F90s HiET |
o THAF (AT HATAE T 290N A0S ¢ffF T
o ITHFD T791 0+ @ aihaes Fars «FE |
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& A oo s S e PR

9.) T Feow

OIS By SFEhIEd Td e © Aub e WHE (HiAy | TSI @ WAL SE «@ I
ey wfFEoE tefa an) Wb, Pearg, witw, FEE, 28far aefe we adewm w@E
TITEE , QNIRGUE , M TGy WA TG GAF | FELGUAE 8 ST Sl 4 qE q4-
PIew FHbew ¢ aFEm ATGEWE | wAAGy FIEY w «slh Py TebewE W
TEGHEE TG 04 3 i@ FH5 GOEs 9 a9 T8 435 @@= (Environment)
BT BCH | AT £ GETd HAAOL DTN AEET 2180 La4 [Aion TGS @ 27T+ ( Access)
@ TG T AN | AT FIoT JaErEl € WS OF T GF 0 ToEE [Zomd
FE FA | FATADE, FIorE T3 ST (Il G RS = (HAe FEACO LS (el
fara fereng @ @@ Wos o

LA (T 0 \eEI
SLO-CTH FAFOGE 25 F YAld FEFEL FUDGHE (@6 B T SR wHit
T T T G, FAFC ST FORIEE WU T TFC GG e, sfad,

T G, THE WGBE S B, GFE AL ©IE AHL ARG ([TOaems S4HE owm
N

weTfee Twizg I T wrerg wdy 9aneg W «3shhi wem, 3ot e eaweant,
THEED FeEE @ FHEE | FAE = e wee 1% o9 2w, ot ot 9%
Teot BTfers-vv weicafGe Frssa

Lo I SeTaite o -

o TR Semafby s 7o e St 5o SRl W SR (12 WemAey, e e
TATADY, PO A N Tt (ARTEE FE(E @ FOACOER e LLEWE €
TGS G TR, SGEURET a TS0 0T 7 A SR I € TN 2E AERT
0 | Soar WAl Febom sieens SR80 «a e Tré s Jiey o o b eurTe
HAHATT HAITAS ey i Sars wwd oy | et weinafby St A we Tiree, e,
BT, WIGAE, WBedH 2l | <97 54 (@ (18 ero oief wemafbe Bessw #ty

& %= WAL, B (17 (e 744 G & , q1 Hra 7esfE Fa1 I 49 (7 (FE2
O T (FE B e e, «feqdn, «faume Tenf e e I9EE e @ S90S 9eEd
gy fasas e «Aa, e g @il weiafby BB E 4t Android, Linux, Debian,
OpenBSD, FreeBSD, Qubes, SOS &5z W@t arem @I wATaoe Fsey a7 Swmaad |

-y, WEH AT @ WReT @FRe-2, o e T8 s, s7-s0W i



SRR

weaoe FEeT @7 erTey

2T AT 8 W2l @FHFA-2

FTHE AEEERE CFLE SATAD: FIEoaeE 2 Sne s 41 o | 94—
5 | erifefae/adffefges weaibe F364 (Text Based Operating System)
3 | foafefes w=imafbe F0B (Graphics Based Operating Sysatem)

GEOSET wHiafoe P

¥ Yare weralbe BBy wen e @3 BTea 30w | oy ware cdte we o0y wiEs
AR G2 ST (ST T S [ S-ETed W SEEd AEE s o | SlE
(GabTefes safte P STer | F#91% 48 F90S 24 | Linux, Unix, MS-DOS, PC DOS,

CP/M Tenifv «@ e wemaiee Feorm Twremd |

foafSfes ar et s frsw

sfrEe 4 Brae 4T TS AT A FEAEHE ARMDERT B4 T SRS Dafeles a
ST WAy o 0 | @ W= wenalte, et fow waraie o o w0 wEe
TR G, AT (AT 79 TG FA0S =7 (4107 AFE HEPA R HFC1en () TIZE
TA | TG (TS WAL S e Wia ©Im 135 S (s o o | o9 affefas
IATAL: FFo0e Ier P 48 Fare = 91 | Windows 7/8/10/11, Mac OS Tejifw frafeias

werate FEsor Swead |

gffefes ¢ fafefes weirale Fedem wwyr der

Fffeies wemafor Fess

oafefes weait Feoa

y | F-@Emes A ey e et 99
a7z Tafeg 9o oA m SichEs
ST o e e o |

y | fafeq eom wEes a® oF ©ET @y
FUE LT T FOATH A0S LTS Formal
AT S T |

3 | & HEE PG T ATAEERAE Haw
FE FAME T4Y 4TS T |

3 | foafsfes Szt et sueamE 393
AR TG =4 ] |

© | FEGE AfabEwE @ Root Prompt 91
Command Prompt (C:/>=) T7999 23 |

w | fafesy ofom wEew 99 *F wew
FTE L T PGP TG o=
S{F1 T4 2T |

8 | (e I TTEc 498 FHFT 7 |
g ety 4 fwm wemeafty s
(b eHE a1 TOMD Y FRET o |

8 | (o e, (rafae , TOETACATE WeTE
FAET |

@ | AERTE NiFe e ety Feea 79 |

@ | MFsRTEa FEee SR |

Y | @GR AT 0 TaE & S G

b @ YA WA SeLNE &

9 (e ST o | SIS Al e e & |
41 DOS, MS-DOS, UNIX #%fs F9fefes | 41| Windows 10, Mac OS, Android 9719
wralGe Brihrag THiEae | foufefes woncafby, Fiesmme S |
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oafefes wemaftr Fesboaa tafir
v,y Foaftfes wrinafx Fovom Sy e == -

Toafefes weimaibe Pt =f~E5x b wa «a (eabrs ffey ceimmsm wigew a1
2% UM |

fafEs erem wiEes @ o ©Ee G FWE T9LT B2 SEATHETS ey FrEE
SR 41 5T |

FANEE & (0 <, AT (TF AGSH TS 47 B (57 FAE 40F |
TTETE AEN WE <92 2[F TTE (I FNES SEIHAT 0 T4 |
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G e, crmfae @ TORE I WETE T |

« G PO T TSR (I YA SIS THE A4S T A

mfs e Fote =i |

& R SATATD PeTEE T SISO (e enmE = )

wmﬁﬁmmmﬁw

weAiGe FEeT FAEh s 769 @ aEEATAA S0 S/ |

PP AREE TS B |

crafe sifasem e, wdie 4@ Erafars (e, e g S e SR S |
w0 ergfon fme 7 4 07 |

3 AAfasEl o, Wb cfare afFs fafey w29 s fTeEn ore @ fTeEm
IS 3 “AfFEea TS AZET F0A |

Fofafes Bt Fdee o0 FFREt T @W TS0 Wi Fes =9
coeTTeT @ e T T AT APTERTS EEEE T A i |

AT, FoeT FE
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Process
Management

Operating system
Components

Secondary
Storage
Management

1/0 Device
Management

a0, weiitafhe Pt Feeme

129 WTAGTAo
T WAGCRT 0 S FEET TI5S TREIIS WAe FAnE 34| e wf w=@;,
s AT, (%S 41 8 et )
IR WASTT F PSS!
weTaBe s o ¥E FreeES g3 T e swged I 0 A

o TEA « feragfa tofa war @ fofs

- WGMWWI

o TIEF TALS TSI GOLATE T2 =T

o I TAEF AT GoNALE [WSHNS TAHT 4 |

T MG

ST WTETEs AfFfEte w7 T weafty Sritw ey e arme wresng 5 9w |
ATETHG «foaem GRS OF 97 IFIET (2 FFEE US| WE 493 NS e
I (S TR ATAETAT P 0 < |
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o T8 /g fToEs Qe 97 FE|
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o (TOEH MRS GIEZOE (ST T2 B |
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FEAEoR D CAETILF WICHoR T ¢ WIAG FHE 9T IR W | TR
ez f&fey selram e 7y wge ans 71 f&feq “afers SR a7 9 |

(FBSTE MTAETD WA WHTAS (B (FOSTHE AT a7 AR Feng Tomes a7 A
Y[ (FEIE FIF T A |

o WIAGTTS 7 F1E:
o 9% e felGiatoe Fta ffey wae e @ @beansd R s97 &0 3tEF
WIS (A |

o CTEFS RErtEme SRS 97 G Frereere w6 ¢ T Adiew ¢ sfiesr
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CTES (LR STITEre
fafie craife wrew «a Fremes S BT @ TEF NI O3 WereE WU o0E 4T |

(BRI WIRSTT O FIe:
o 2EWfE cwmifa g7 B e Ay 9T
e AR @ G T9Ee T 94 @0 9999 el (16 S |

o TR Pt 9wl Frstars Fae s sefe = @ & «fFme o

qEge wAE o 6 cffaae wafE =g |
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FElz (i T O Fe:
o GOMAE SIETTET |
o & GOMAE WTAEES |
. %ﬂiﬁlﬁ_@ﬁﬂ

ffeefa wroTenrs

wATAG:, T «7 fafey warma aTmTe TF SIS AN T FEEAS FRrE (TR e
=Y | WF 4 FE5 AGCEs MTELTs 85 FF ULF |

0.0 SIFFE AT oS

(SFE e TItmE SAELY PeTe SFAE0E I99d o Jeid | e gifEerE 3eHE
FEAEOTE IFEANY Y20 WAL ooy 909 Fa0s 1 | 9FEeng 90 SIrIT 91 T
A, o TgE SPE6TE (IRIE 9 Sl e Zaoe e ATE Fare [ | aS0d,
q=fl @l o «ef seafte Fiese @909 sae o 9o epam afEe tef sa )
ArqrEes &Sy AfrwrEs s0E geaEe SpaE e s =7 |

©igae A SpEE ¥ (Virtual Machine) a1 W5 SEAEEE FOATE SEAEA
(Virtualization) €@ &= | agag= afoq Mawa @ 1w a8 oo 3 afis
THHTF (Resources) TIER w0, 5oy wemm @ S e vifers w31 weifoss wf-E5m
BEE! (Operating Systems ) ST TS SEAF (A< 291 TH | SHAF (= TS @RI
=Y AMAE (P16 AoIFILad TS EHaa ALY FarEta @ @2 |

o FEfeae aFRoE0e (e e L8 S #0e) G rdy T TEOSTE 91 (e aaEd
T FHEOTET AT TS0 FEHE0ET (01 a1 T TN (AOLF SPUE FrAeoE a0 | BRI
FREERLE SHAF I 0 |

ey @@ SpaF @@ 9rE @99 SaemE SuEEeE (VMWare Workstation) , SHEE
T (Virtual Box), *I=== (E%54 (Parallel Desktop), FeaqnaE (oeMu), FEE EvEfeem
(Citrix Hypervisor), (89 (45 % (Xen Project). TETHHES Z2AE-fE (Microsoft Hyper-V) |
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STAY (T AT O, FAEET S0 539

feres fora SipaFIRTEme «F «{G &fiffFere Fe (T4 A |

ﬁ g -
L]

Clients
Li |

server virtualization

fBar: 0.2 SIpeTRTEm «7 aifFaTrer we

b=t FooT

@ (@1 8.7 «F Are! T ety Fiete wefew «fiftee sare w7 gz iR w9 Pty
it waras wars &1 | A« famafs woene «faum y@e de FmE 20oe 498 7Ey e
w4 | TItEm ATy WS @EW: FAT, FAT32, NTFS F39 5oy /9e@ +@ (oafy
M Swap. Ext2, Ext3, Ext4 F129 130 9219 96a | 99T Ext2 992 Extended 2, Ext3
e, Extended 3 <98 Ext4 T4 Extended 4 | TR afsf® 16« ug ==y fog fogq 55 4wt
Bre AT T OE G A @ Ty WSS Ed Tree Sare 7w A1 | e s
et e swap A<= arama 3w | WET S wA Afbemerae e T
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john

L

ipod  pendrive

bin li

g

a2 w0 e FeeT

var home

John

|
0o -

Documents Music  Pictures

Pl 72w aead T6EE (Command line interface)

TS TS SOEE TOELE T00E TW (T YA S0 a0 (T FIae qIagee G9e GEe
(2T 7 TG (F-@MGT AT FACTS AEE Fa00 = | N 98 THETE GH0 9924

A FE TS L

@ FareTER:
. pwd
useradd
passwd
su

cd

Is
touch

L

£ FARPO L

S

.oop
20,
aa,
=S
a8,
28,

mv
mkdir
userdel
rm

init

2028
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3 | PWD Command

PWD SIS Present Working Directory | @18 9518 &g Si4iey 28emg 9 enifd el
Y G A | PWD Command Era% 9 Ga50=16 =4 o7 | @9 /root.

2 1 useradd command
BT WITC SIS AETS FwE werafty Fty « wew il (et T oEa 9ege 7

@ | passwd command

TEE SPIGT  TAGLANNG AT T Pela G APIGAE (16 A0S 28 | T et
AT AMeEre 16 A0S &0 passwd command FraEE S & |

2 | su command

suwr 7 e 20 switch user | widfe i $BE et W 28T @ ATS 20F su command
A FACE & |

¢ | cd command

cd @3 =f wd =ee Change Directory | e wamafle Fsts « s (rrem <=1 =3
oy b feraanfa 9 | wdie o FrEmE T W (EEE O NS T O et T
TS T |

W | Is command

Is @7 < ¥+ =52 List Directory. ®de 4% Fames M«ms FWe @ @i FourE

feragfa =ive ©f o7l 4 |
4 | touch command

TI6 FAME AYETS TEA (S F4E (F0F 99S =4 |

¥ | Il command

11« = =% 252 long list. @2 FAMESS ML (&1 GF0] FI27 7 (SfFa TRAE TAD
Temifae ooy =new a7 |
» | Mkdir command

Mkdir @@ =4 # &rsg Make Directory. TErere ooy «bra (Feia 9#/ &d 4 |
i e weialbe Fiobo feraSfa tefa wace wwer Mkdir arefb @@erg ars

3o | rm Command

Ty q, W2l AT @ wRelt @fEm-o, e e T8t i, 5T-507
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A FEEE S F9E G rm FAE G w4

33 1 ¢p Command

(B FEFE S TS WA cp TG 7L FACS T |
32 | mv Command

my FAE 47 AT 9% FGrasfa s s fTregfre =Es o sl gaes =@ oz
< |

3¢ | userdel Command
userdel T GF YT TTHE WTFC0 (B0 T 20T A4TEF |
58 1 init command

init 0 TS GF T FEACOE IH 1 o 40F | FEE g e 3 sae’
ST T = |

o8
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ETHT G S#MiTa 0, FH5 T Sbea Yo

EIEEUGED

&q %5
Q3 SIFAE T ZOCE |
AwEfeR TTe:

o FETETEE SR S aifess iy e e e T o e FEre AT

o FEATHTAT 2 weiTaice sy wardt spae caf<m b o @ o9 A
FACE AT |

o Bobrerste farafeiet st (9% weimafbe St s cifsim s e 25k
FHACE 9T |

o BAHGEHE ASFS! ABIE FA0S AT |

ST TS '8 TEAI:

(%) TfETs Ja= >aur

2 I FREITE w AT e

y | gel farrdia =r-aa Trs o) (&Gl
ST

3 | s aren qrATE AT o) CEE!

(%) arareaa Tt (ForT, 2PRATT5 ' féiT)

Ef aEeiifeg 7 AT #AfareT
> | FEEEE A FEAEEE 5%

3 | feaue e BTo S Nid
(9) FET 4T

O SYITE R Samenya e GO EAerEee Fr et |



3O @S A ¢ TRel EFe-2

y: 2rT Bumeme AEbemRG ORI (UTF TEET TR W eSS IHeAe
b emED ez FE&T )

"
M inbae (1) - engrbdssiignmie: N B Doeios vhare omilaie: N
& L2 s § II werwaiecomdpeoducts fworkstation- profworkststeon-pro-svakusation himl
MY dpos g Gerng Stames i Lncoos & 3gav .. 1 Gnad i WuTube: gy 35 Lings Besic o O e e
L]

wnware Apod & Cloud e Daar o Workspace

Download VMware Workstation
Pro

Workstation 16 Pro for Windows Workstation 16 Pro for Linux

DOV LDAD NOW DO MILCRAD NCAW D

Y EDRAG (A7 TG ST E ey Fibee @ Wy f4fE ermewEt « i
TIBEE WA= e rar | @+ Frva orae =i Ji8EE U s 90 (i TreacEiey weHe
(WG |

AW TV T AT N ol T 0 F

Open

Always open files of this type

—

VMware-workstati...exe
66.0/621 MB, 3 mins left

Show in folder

Cance

Ej Vhiware-workstati..exe ¥

Mame

+ Today (1

& VWhware-workstation-luli-16.1.2-17966106.exe

< Larher this weak ()
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GTAT (@R ST O, AT W6 Yoo

L'MnMMumimp il v
o.VMware - workstation full -

CXe «F B WeH 9F (FFs 9107 :}uﬂ%n_mmnmq ekome to the Vitwars Workstation Pro

q e e e aaE forag 16

A BT WOTE | TUF (FEe TreSeup i wt il e Wosiaton b o o
Q6 « o weaT | . — ghcaReheaa

Copyright 1968 -200 1 Yware, Inc. Al rghis reserved. Ths

one o Mg paberits isted Al

It e offroie e 0 foghen b

[ ] [ coad

1 Viware Workstation Pro Setup = g @ T TTEE R
End-User License Agreament ofares  TIrEIG  wemE
Flease read the folowng Icense agresment carefuly. T (T | accept the terms

in the Licence Agreement

VMWARE END USER LICENSE AGREEMENT ~ woe @ foF WE We o3
PLEASE NOTE THAT THE TERMS OF THIS END USER LICENSE AGREEMENT (THG W o 5

SHALL GOVERN YOUR USE OF THE SOF TWARE, REGARDLESS OF ANY
TERMS THAT MAY APPEAR DURING THE INSTALLATION OF THE SOFTWARE.

a

IMPORTANT-READ CAREFULLY: BV DOWNLOADING, INSTALLING. OR L3NG
THE SOFTWARE. YOU (THE NDIVIDUAL OR LEGAL ENTITY) AGREE TO BE
BOLIND BY THE TERMS OF THIS END UISER LICENSE AQREEMENT ["ELLA"). F
YOU DO NOT AGREE TO THE TERMS OF THIS EULA, YOU MUST NOT

DOWHLOAD, INSTALL, OR USE THE S0F TWARE. AND YOU MUST DELETE OR

BETIEN THE | B 125N SNFTRARE TN THE VENNNE FROAM WHINH YNl ¥

1 nocept the terms in e Licerss Agreament

Pt bk [ Mt | cocd




YO8 wEf6 ATAT € Figel cFmr-2

ﬂ Wiware Workstation Pro Setup - bt
@: 9 4ee s o
ﬁ F - Custom p
%Em ekl bl Salect the installation destination and any additional features. L:1
(A0 TR (FTHD AT
Install to:
« T < | C:\Program Fies (x35) \WMware\VMware Workstaton Change...

[C]Enkanced Keyboard Driver {a reboot will be required to use this feature)
This feature requires 10ME on your host drive.

[] Add ¥Mware Workstation consale tools into system PATH

ﬂ Widware Warkstation Pro Setup . 4
Shortcuts 1 Y d TS FEEE
Select the shortauts you wish to place on your system, bl o ww WS
(A0 9 (FTHT WA
fares =TT |
Create shortcuts for WMware Workstation Pro in the following places:
[+] Desktop
[+]Start Meru Programs Folder

oxd
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STAY (T AT O, FAEET S0 yog

i .'.I"M-nare ‘i-llurluulim Pru.Srw ~ X
ﬂ:uﬂﬂTﬁﬂ‘?ﬂiﬂmﬁim s e e
TS TARAEE G4 AT |  ardefaut setigs thet can improve your user experience.

(TG o @ 39 0T

|

[ ek for product updates on sterbup
When Yiwiare Workstaton Pro starts, chedk for new versons of the apphcaton
and retabed poftware components,

[+ 1on e Whware Costomes Experience Improvement Pragram

ViMware's Customer Experience Improvement Program A
{“CEIP*) provides VMiware with information that enables
VIVhware 1o imprave its products and services, 1o fix

problems, and to advise you on how best to deploy and use
our products. As part of the CEIP, vMware collects technical

Leiem More

o e

1 Viware Worstation Pro Setup " X b agog 395e 9o @ 59
0l |

Ok Irvstll £ b the mstallason. Chck Biack i review of change any of your
instalabon setings. Chok Cancel o ent the wizard.




Yol MG ATAT © 2T THFA-2

I Viware orkstason Pro Setup - ¥

Installing WHware Workstation Pro l!il

Paase v whi S S Waand netals Weary Viongaer Pro.

Soax  Setirg asiom mgety permssors on iMeme
fe—rw——————|

7 bware Worctation Pro Setup - ¥

r

’ &: FECATE (T o @
WORKSTATION mﬂhmmmh T

16

Chek the Frsh button: 1o et the Setup Wwd

Fress the License bulton beiow i you st o ender 3 o
ey o,

2038



CTAR (A IeTaioe Feow Sereim Y04

T X SRR A JIER FR GO G ooy, FresBs Soso e |
AwieR Twe:
o FrEEE e et s sgfEfe e Faee P w0 s s F90s HieT)
o SiEuE e g weaby Febene e 9 s S AR |
o GEAE i TEC A bE] FS AFT |
o Tt S SpaE G SR e AT
EHGTFT=A A T=e] STar SIpAE (R WA PIsT E90 900 1177 |

FeAGe FIIoT U O SRS ofF Siree ermEaTe! S SeEeE
F(E FAGAEE FO A |

TG TH1S @ TEE:

(%) TieeTo Ja= e
Ex T ARG AT CrfRETET “Afae
2 fermidia #AT-a3 e

W m oy W
© qE ow = faf4® oxfE
8 s HrEH qrafe T oY (ST

(¥) erarer TEefS (FemT, 2300 ¢ ()

2 eI 1 AT A
> | SEEE AT HHEE y o
3 | wemafy B FIE S y o
o | feawemm AEbemE D S >

-3, W20 AT @ wiTe® @Fr-2, g9 ¢ &l fw, s7-s07 @f



Yok 2T AT 8 W2l @FHFA-2

(=) FITed 9141:
are @t wreiiafr Fietw 2ot eEm:

GHiT+ B weiiafbe et T « S (9) 3909 S9E gfemn Tagem 1 ==

3: IATEGe Fsow 2909 Fare wF AU SpaE AEsmEn 5 Tl | 9de feavens «b
ol A& 47 (FTHG M6 « T 359 F0ar |

I'
¢ !
Wik (34
3: g7 feea oram R BEE WP | T
T (Ut create new virtual machine ==
™ 7 =@ |
\d
- [} e g~ = I
B e e e e e E | =
Ml i b |
..1;‘.-.*‘;“ = p:n:nm
i WORKSTAT . —

q + o
, Bt R
b |

q
0 g

Welcome to the New Virtual | .
Machine Wizard w: oo e a7y TR W | Y

@It custom (advanced) ==+ f@a ot
ON"~ (THD 307 9 TFF a0 |

What type of configuraBion do you want?

(h Tymecal [recommended)
Create 4 Workstaton 12,0 wrtual madhne
n & few eary sheps,

(il Custom [Bdvanoesd) '
Create a virbual machine vath advanoed
opbors, such & & 205 candroller type, Can
vir sl clialk typed el Compa bty with
[T N T T Retr

ELEE]



L]

ST (I SE ey e e

S8R

Mew Virual Machine Wizard

Choose the Virtual Machine Rardware ©ompa tibeiy
itk P g, foahurgd 8 rosded for fha verbal machue !

W sl BN D e i DD ity

Fardwere mostbdty:  Worksation 120 -
Compatie coth: o EO8 Server
Cormpatite prodam: Limitasan
Fuman 8.0 OB ey
Worloytaton 12.0 W procassany
e ra e ARDART
| BT ik mre

@: 7= foram =g SIS WA |

1A (4TF | will install the operating

system later R0 g Fare
T | A (THD A5 < T e |

Guest operating system

@ Linux

Novell Netware
85%""

VMware
() other
Version
[Ubunty

8: wa=ig foraa «ymy B20s W |
T (TS (7Ep 9157 9 79 S |

New Virtual Machine Wizard | x |
Gisest Dperatig System Installaton |
L maCTene 1 b & DOBCH OmDULET if NS BN 00EaNg -
Evrmem, kg wll v Sl T QUEET DO By |
Iratad o ——
() tratmler chaz=
4 Do W Drive 5] ol

1 Irnmer chas mage e Geo):
O 50 W Swadiws 10 Pro ifed e iU Deecemabeer 3007 P [T

91 villrstal e o Jraing prsem later.
The: wrtusl miching sl be craabed v b blari aed dek.

W e Toree FI TELET W | (T (AT
Linux S« e® FE0 | 9399 S T
9 T ¥



8o

q: BT oA @ T35 TR @
forama = TRCET WO | T
(AT Red Hat Enterprise Linux
(s e Sear | bifEm
Sl e AfeafEs

T AT ¢ TRe @rFa-

Mandriva Linux
Mandriva Linux 64-bit
Novell Linux Desktop S
OpenSUSE

OpenSUSE 64-bit

| st operMEng TeThem

®unn
) Solars
) b B5Y

Red Hat Erieprse Lnax FE4-be

Orade Enterpﬁse L?nux

£ AT
Red Hat Enterpnse Linux E 64-bit
Red Hat Enterprise Linux 5
Red Hat Enterprise Linux 5 64-bit
Red Hat Enterprise Linux 4
Red Hat Enterprise Linux 4 64-bit
Red Hat Enterprise Linux 3

Bl b i

b o Torad wry TECE W | G (HTE
' (TG 9167 & T S0

Bt GT°F FOACOE IF BIEE OF F FSHA

yo: agere fae e @ g

« Ty Befcs A0S wa, A%E wop g TS (PO (OIS T | 7 ok

&% Fa @1 biTe FEr

o @ fFe @ |
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283

tual machine?
Browse For Folder [ % |
Wir b Machene LOCation
» 4 Office 2016 L
System Vedume information
Ubunitu
v b Virtual Machines .
akw Red Hat Enter
arences.

Virtual macheg name:
| Pt iat Erterpeis Linux 7 S4-bit |

AT

- | [oromme.. ]

Thve defauit ocation can be changed #t Edt > Preferences.

New Virtual Machine Wizard

Processor Configuration
Specify the number of processors for this virtual machine.

Processors
MNumber of processors: [1 \fi

Number of cores per processor: [1

Total processor cores: 1

3d: G2F (G T o fEe

S U P ST O
=T Teréme e |



38R Ef6 ATAT € Fizeld @

Processor Configuration
Specify the number of processors for this virtual machine,
3: HTETE FTFE & G G

T Terdrae Fear |
Mumber of processors: 1 fud
Mumber of cores per processor: :
Total processor cores: ;
16
Processrs
humber of processors: _} -
Mumber of cores per processor: |2 b |
o 25 , S8: HTIPTT «F (I 7 FRATT feréfrer
TR *F orad T (F4IE | 9351
TG A6 @ fgres Icam |
P MLz ey would o oe 10 use for ths vl maches? S AT AT T A A (e

becify e amount of memary alocated b s vriial maching. The memory sie @i @ fews crafe forae w3 B

T ey (I | (TR (/TS SCATEaE 2T G
3 Memory for this virtual machne: 048 ; MB

nol - Tl

W38 4

- re——

e a9 13744Mn

g
"] O Ricommerded mdmory!

B 048 M8
|38 k2B
4 ME ) Gusst D% recommended mrmie:

2 MB 102468

1% MR
L] |
KL B

ELEE]
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28

[TRORT T  TAOeE UT Y
for thig wwrtLal machns! 92 |5

ues Mamary __wsashe : frferme @ a7 =faam
wos 4 S S q

e IpaE Ay fdree S |

[ Maxmum recommended

1 T Bk fova ferferre a7 s faf
e N s i ‘ﬂlEEﬁ'ﬂT‘ﬂ spaE @1 b fEfq
e 2048 M8 ferdraet ot 2ace |

136 M8

4 g [ Guest OF recommended minimum:

11 m8 waame

3q: OF 4o STATEATY (0 eUE Fraa= Worewti Freg e e Gw oo e

A AR S el T |

Metwork conmecton

@ Lise bridged natwarking
Give the guest operaing system drect access hmmﬂE:
network. The guest must have its own [P address on the

() Use network address translation (NAT)
Give the guest operating system access to the host computer’s
external Ethernet network connection using the host's IP addre:
() Use host-only networking
Connect the guest operating system to a privabe virtual retwor

(Do not use & network connection

10 enntroller types
SCS1 Conbrofler:
Sustoge (Mot available for 64-bit guests)
(%151 Logic  (Recommanded)
(CILSI Logic SAS

r: @ HINA LSI Logic (Recommended)
wor<iefG FTeE AT | 9T (TG AR
fe =ran)
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FIEf AAD © ITET @HFA-2

Virtual disk type ye: @ 4TS Virtual disk type - SCSI
(Recommended) S#1=i« =% 03T
Qe 2= (THD weric T 0T

@w (Recommended)
() SATA

Select a Disk
Which disk do you want to use?

Disk
(@) Create a new virtual disk

A virtual disk is compased of one or more files on
will appear as a single hard disk to the guest oper
can easily be copied or moved on the same host ¢

() Use an existing virtual disk
Choose this option to reuse a previously configur

(_Juse a physical disk (for advanced users)
Choose this option to give the virtual machine dird
disk.

How large do you want this dsk to be?

Masimum disk size (GB): | 30.0 ¢
Recommended sire for Red Hat Enterprise Linus 7 64-bitt 20 GB

[ Allecate ol disk space mow.

Allscating the full capacity can enhance performance but redguind
phyiscal dsk space to be avalsbie rght now. If you do not aloc)
Space now, the virtual disk starts small and grows 83 you aod oa

(® Store virtual disk as & single file
) Split virtual digk into multiple fles

Splittng the disk malkes it saser I move the virtual machine o 4
computer but may reduce performance with very large disks,

20 8 HITH create a new
virtual disk S#=G e
FCET | IR D T T
FEl |

3: @ 4T SETH o miEe v
e wEE fMdmasEr | gaem e
store virtual disk as a single file

WA s T 1T (TG W
&% T |

1038
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| Red Hat Enterprise Linux 7 64-bit.ymdk ||__ - i

LSl R S S e LT

The virtual maching will be created with the following settings: 2@ FEHTE FElem 9o T
MHame: Red Hat Enterprise Linux 7 64-bit |
Location: D= \WMLinus
ersion: Workstation 12.0

Operating System: Red Hat Enterprice Linux 7 64-bit

Hard Disk: 0GB

Memary: 8192 MB

Metwork Adapter:  Bridged (Automatic)

Other Devices: 4 CPU cores, CO/OVD, USB Controller, Printer, Sound...

| Customize Hardware... |

T8, WEG ACHT © el @Prer-a, dww e Tl =, 7307 offt



38 HET ACAD @ MTeB @FEA-3
+ Devices
o Mamory 8GB 28: v+ fe/ fefefe w-=i= T
[ Processers 4 AT |
3 Hard Disk (SCSI) 30 GB
#)CD/DVD (SATA) Auto detect
T Metwork Adapter B{'}u (Autom
3 USB Controller  Present
&) Sound Card Auto detect
Q:bPrhﬂer Present
W Display Auto detect
e 2 T AT oI T
w Description - f
Type here to enter a description of this i &].FIP‘ IS0
virtual machine. a2 Fers w0 |
= : Dvice status
: - sce Corrat had
[ [ 4 [+ Connect at power an
| mHard Desk (SCST) 2068
| E)CODND SATA)  Auto detect KR
| FelMetwork Adapter  Bndiged (Automatc) () Lise physical drive:
| B U8 Controler Prasant [
| Y Sound Card et detect ® -
I ; Use 150 image fie:
| Bosiay Ao detect De SO indows 10 Pro ¥E4 enlS + | | Browse..
(M
] Gyt UEmSOTEET 00 TypE |
[ 7.3x86_64-dhvd NAVINEFPM Ducimeg  XY: B0 ISO 127 FA1G

A Windows 10 Pro a4 en-US December 20L.

NN T e AM  Decimeg  /g] (RITTAT SEGE | SUTT
e wEaore Fras s
o T A @ e =
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ST G S#iaDe Fsa S e 3819

29: 496 Keyboard
Press the key to begin the imstallation process. (ST BT (2 S0El

w3 free ram
T AL |

- Fress the kty to bogin the installatiom process.

L
(K
LN
(K

1 Started Show Plymouth Boot Screen.

1 Reached target Paths.

I Reached target Basic System.

1 Started Device-Mapper Maltipath Device Comtroller.
Starting Dpen-i3SCSI1. ..

1 Started Open-|3C31.
Starting dracut Initlgueise hook. . .

28, MFITT) sd 0:0:0:0: [zda) fAssuning drive cache: write through
J0. 373990 ) dracut-inltguene (573 ): st @ sAdevesrd s write-protected

1
L
(K
1]

I Started Show Flymouth Boot Scroeon.

1 Reached target Faths .

I Beached Larget Basic System.

1 Started Device-Mapper Multipath Device Comtroller.
Starting Open-iSCSi...

) Started Open-i5CS1.
Starting dracut Initguese hook. ..
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T AT ¢ TRe @rFa-

RED HAT ENTERPRISE LINUKX 7.3 INSTALLATION
o [NV Help

WELCOME TO RED HAT ENTERPRISE LINUX 7.3.

‘What language would you like to use during the installation process™

|
ANikaans L Frika, Engbsh (United Kingdom)
aonchs P Englsh (Inda)
it e Englsh (Australia)
sl prvAS English (Canada)
English (Denmari)
Asturianu Asitur English (lretand)
Benapycxas Belarus Englsh (New Zealand)
Bwarapcnm Buigar Englesh (Nsgeria)
qeEn Ben Englsh (Hong Kong SAR China)
Q
S |
bz O3 QI FATRGAG
Zefer Freis et |
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GTAT (@R ST O, AT W6 38b

INSTALLATION SUMMARY RED

m. = 9 YT Installation
—_— source TSR 0

E LANGUAGE SUPPORT
Englisf (Linited STates)

g
OFTWARE
e INSTALLATION SOURCE
e e st ]
YSTEM

INSTALLATION DESTINATION
y Autormadic prartrbio g selected
L3
METWORK & HOST MAME

+ Mot CoRaed bl

wo: d  HTH auto detected

\hich it aBatin vouren wonkd yom B 0 vee? installation media WG Fr#g
® Bewa cdwteordd sl meda
[ e | Sal | w5 done 9157 @ 59 a1
Latet: BHEL-T, 3. n.‘.# T iy
Al A e Hr-_lll'-l.
Foarr

BT .

Sprw e P o o T 2 g

INSTALLATION SUMMMARY BEC HAT ENTERPRISE LINUK 7.3 INSTALLATION ; .
— = o ] HITH Sofware

— = selection Sl F#S waT |
LANGUAGE SUPPORT @774 done 657 @ 5% 047 |

Englsh (Unibed States)

OFTWARE
INSTALLATION SOURCE SOFTWARE SELECTION
Locad medha Aenirmal fnstadi
YSTEM
INSTALLATION DESTINATION EDUMP
-y A fomaic partie 3 pelectad Kgump o5 prpbied
1
NETWORK & HOST MAME SECURTY POLICY
e Mot conmerhieg No profis selected

Tt
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A AT € wizsl @Ha-2

SOFTWARE SELECTION

Base Environment

B i ®3: By Default, Minimal
Install A ﬁt‘ﬁ' G
U0 | 98 FHEGSUTE A6

o werE e w3

Basic functionality. aw S0 T |
structure Server

Server for operating netwuﬁh‘irn“mwe SErVices

File and Print Server

File, print, and storage server [or enterprises.

Basic Web Server
Server for serving static and dynamic internet content

Virtualization Host
Minimal virtualization host. LUILE -E_\jTﬁlrdﬂ'[ﬁ' T FALED T

< B Server with GUI SormfG

Server for operating network infrastructure services,

with a Gl fee% @ @3 7% MY KDE
EpCimEatcl

*  Minimal Install

File, print, and storage server for enterprses.

Jawa Platform
Baslc Web Server Jovs wupport for the Red Hat Enterpras Linus Servar
Server for serving static and dynamic nbernet content and Desktop Platforms

Virtualization Host

Miimimal wirtualiz stson host.

Server with GUI

Server far operatng nenwork infrasructune sennces

with & GLUI

SYSTEM

W T [nstallation

INSTALLATION DESTINATION Destination o5 e
WM Automatic partitding selected el |
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STAY (T AT O, FAEET S0 3@

INSTALLATION DESTINATION

Done

Heqin INSTallanon buTton O GF9T | will
Local Standard Disks configure
partitioning
s sl B sEr
- R (7% 7Y Done
VMware, VMware Virtual oo 4 T e
sda / 30GIB free FAl |
Durka

Specialized & Metwork Dinks

[~ |
Add a disk...

Dusks
Other Storage Options

Partitioning
Automatically configure parttionng -*r will configure partitioning

I':I | wrauld hike 1o make addibonal tpace availabls

o JTHT Partition type Standard
Partition *fG F=i% +aT |

Hew mount pontt will ese the Following

[ ]

New mount poirts will use tha follawng




2ES

ADD A NEW MOUNT POINT

More customization options are available
after creating the mount point below.

Mount Point: ; ‘h‘
Desired Capacity: /
Iboot

| fhome

fvar

MG ATAT © 2T THFA-2

wq: & 407 Mount Point Féiae =g |

ADD A NEW MOUNT POINT

More customization options are available
after creating the mount point below.

[boot | v |

Whr & "I Mount  Point
fema  /boot fdme @@
zEee | /boot @@ AT
woo (UTF ¢oo (ANEEE F |
7 Add Mount Point ===

i « T =@ |

Mount Point:
Desired Capacity: 200 MIB
Cancel i | Add mount point

l

J

ADD A NEW MOUNT POINT

More customization options are available
after creating the mount point balow.

Mount Point:

B ap w

Desired Capacity: l mnit{

l’_nnr_el.t.il Add mount point |

o%: @ T Mount Point ZIMF
/swap Gafa fdEs @@ /swap
cIAlE a7 ST AgEers o @
w7 feae ardr ol | ST @lF AW G
i @™ WS wooo (F eooo
CIEIEG FE @S ANE | G99F Add
Mount Point S%+ & &% 03T |
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ADD A NEW MOUNT POINT

More customization options are available
after creating the mount point below.

Mount Point:

!

Desired Capacity: | 200Gl

8> : a9 T5U&d 7™ Accept Changes S « {355 T |

AIMMARY OF CHANGES

Four cudtomzations will result i the follewing changes takmg cffcct after you return £o the mam menu and begn smatallation:

Ordei  Actn Type Dhe wics
i Drasrroy Format  Uinkomown wda

2 Create Format  partition table (MSDOS) sds

b | Craates Davics  partition wdal

a Create Devics  partition adad

5 Craate Davite  pErTEeSa adad

[] Craate Format ufs ndal

7 Crasts Format  felg adad

a Create Format ufs sdal

88: @97 fHrma 7 Begin Installation o« & T Fral |

Q.

KDuUuMP
Kdump is enabled

SECURITY POLICY
No profile selected

Pl s

[T ——

plegs]

8o: @ HTH Mount Point
e ma [ (root) =e*m fdmae
4| / (root) & (A o=
FATHD A4S 30000 (ATE
Woo0o (WHFIE0 &F ALY AT
@ATS  AE | olE ST
@raE = a@ @ F=r ars
e | G Add Mount Point
i CRURE R cll

T30, TE0 AT ¢ Wizel @Fea-a, g9y @ T8y 4w, »7-y07
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L
¥l Ethernet [ens33) - o | Ethernet (ens33) “:]
liitw! Coorpomaticnn B2 SASEM Grukit Bttt Contmlie f
Connectad

891 A TURTAG WG & Hardware Address 00.0C:29:A6:70:58
Tl | Speed 1000 Mbls
IP Address 192, 168.41.91

Subnet Mack 233.255.255.0
Default Rowte 192.168.41.254

DNS B 8888844

88: @ 4% ROOT PASSWORD S#=wfoa Tof & wear

USER SETTINGS
ROOT PASSWORD @  usercreaTioN
Root password is not set ‘ No user will be created

8¢: 9% 4IT% ROOT PASSWORD (AG <¢af |

The root account is used for administering the system. Enter a password for the root user.

Root Password: | | I ‘

' Empty

Confirm:

gug oM TGy Petw 350e are feb! =g #1191 | 5190<td Reboot o
99 T T T

ELEE
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ST (I SE ey e e NEE

89: WG (7D W 97 T (FS e
Welcome -

Welcome!

Deutsch Ceutschland
Englisn ¥

Espafiol Eipafa

B AT TEet Worm @7 Telg s oA

Connect Your Online Accounts

Connectng your accounts will allow you to easily access your
amail, online calendar, contacts, documents and photos.

o4 o
= ownCloud

Windows Live



) wEfh AT ¢ WeeB @FHFT-2

. 8h: & € T (N
' - ; ¢ ZeEE (7w 0
| | Al
About You

Wa need s few details te complete satup.

Full Name || I

-
Usermanig l |
Thils il b cowid 00 Raw o T ol and Can't b
o gt

Set a Password Go: & 4T AREAT G5

Ba carsful not to loss your password, S

Password [l ]

MUy uppereane and LS weirae 3 s 3 mumnbor or e

ey | |

G5 YT AT
SHAGLET TS T
TEEM

&
You're all set!

Thank yeu for choosing Fed Hat Exterpras Linux S erver.
Wi hope that you love i
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- Applicstions = Places =

@3: form (wsber
=l T AR |

T ©: P F1Z P IageiaeR ¢ @B SuesTiTEd e ST |
Ao Twms:

o TEA 9 TTGR WIAGLTs FoHfET afema Foome FAS AR |

o (@O FAMGHIE TIET FACE TG |

o  FOAG T FEACHECES GIFEA ST 2E6E1G perie BT wars A |

o TR FTEFEATE T07 F900 AT |

o FG 9 FrEE bifE S TEHE0 s safEm g webads Fure AT

o TOTIETE FATAGy ofEET (@mel) S FEASEET “h Tty Fae e

o  FCEE o st e amenTw a9 wirwal vifmn e omT

e TS ¢ WEATE:

() eI vt e

TERE R, T TN AR “ffee
> i BRI ER et osft
3 | ! faperditer ooz ey | o} CETE!

9 Elk fer = e o3t




MY I AT € FiZel @Haa-2

() FTE 4=1:
31 PWD Command T8 @M

PWD I Present Working Dircctory | % W€ @3 W4y 38w w7 enifdfe feragfm
TG T A8 | PWD Command [Sra@fea @a9qen =i o | (=3 /root. Free o
PWD Command (RITAT @a0E | Sirers weiabe Foso arnw wefifFehbe 2w wdm
wrerg sfqetdt o coufa e oetialbe FeBor o5 28 v e wfgerdt

[ root@host ~]# pwd

[ root@host ~]# pwd
/root

2 | useradd command € FTA |
T W FAS AYETS T FATAGL FE0T & T949 2eEE (ol S4F (BLE 98 o4

[root@host ~]# useradd

TTEE W FAE AILE A TOF LCEE (o1d A0S T 2w useradd FArEs Fre =@,
TR (7 A G TCEF o BIZ (1R W ¢es %4 | 05 otd Spres AW 2ewm cofa wal
T ST |

[root@host ~]# useradd student]]

@ | passwd command I T |

ST WISIET O UGS STa 9% S G A Gi6 Pace 27 | FHer weiafbe
Bt “PTenre &% e = passwd command 592® w50 74 1 fsa 5t@ passwd
command T AL |

[root@host ~]# passwd

[root@host ~]# passwd student|

2028
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STAY (T AT O, FAEET S0 SED

fbra passwd student F1® @7 MYTT FHred WELTE ARGRE G5 T4 (AUTAT ERCE |
fae it passwd student sl e Fva Bram @ WE Apeae oremE Soee
THAE | (T e WE Amenre ¢ fabiEd e Amenre sra WWE Amene o sae
T | AU (A A (76 T R ©f W1 WA 940S T WU O (Freire Fd aree
&l

New password: I

BAD PASSWORD: The password is shorter than 8 characters

Retype new password:
passwd: all authentication tokens updated successfully.

8 | su command TT=R FE@& )

su 7 7 =1 T switch user | e 9% TEHE (ATF T 26EE @ @S TA su command
ATER 0T

[ root@host ~]# su 5tudent|

[ root@host ~]# su student
[student@host root]$

O TR (4TS W ETER @ EUE TE e e = form Gret 3tuR wWw Anee
3TEE @ ST T (A TACE |

Istudent@host root]$ su pavel

Password:

farsa for@ of<r T8 su command TILE FAE T BIEH TEEE TE ANEA EEEHE W
“ffafés orme |

[student@host root]$ su pavel
Password:
[paveljghost root]$ l

& | ¢d command IT9EF FE41 |
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cd @ = wd wrg Change Directory | Biters woiwafe Pt @ wie cerem ==
forer aftce feraebfa g | widie 9o e e <@ Fred O @S o0 O SaSls 9aae
AT T |

[root@host ~]# cd Desktop/
e fora 0 2Ta T (27 [eradie (Ui (TH0Y TOEIH ATT Fal (LT AL |

[ root@ost ~]# cd Desktop/
[root@host [IETREae# i

& | Is command T9EF 60

Is @z =i ¥+ =rsz List Directory. wde @ Fass Wi« e @ @a=ne FosrE
ferasf @R of o7 = |

[ root@hest -]# 1s

anaconda-ks.cfg Documents 1initial-setup-ks.cfg Pictures Templates
Desktop Downloads Music Public Videos
[root@host ~)#

q | touch command JEEF =0 |
BT FUME AT FIae (od 9% CB0g 950 59 |

[root@host Desktop]# tough

o= for@ 515 Fare 92 ¥ abe AW 9SG I 0o T AUTAT TETE |

[root@host Desktop|# tnuqh abc
[root@host Desktop#

fesa form [s @ greeE @08 abe It wEHAGIE AU &g |

[root@host Desktop]# 1s
abc

[ root@host Desktop]# |
¥ | Il command T FAT |

Il w=r #f =+ =62 long list, W8 FAMET AGCH (F1 GTH61 T 47 (ofeq 7 7 AAe
feraiferer @iy =Atea 4 |

[root@host Desktop]# 11

2028
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[root@host Desktopl# 11

total O

srw=r-=r==, 1 root root @ Jul 28 21:18B
[root@host Desktop#

» | Mkdir command T9%9 =40 |

Mkdir @5 = @+ Zioe Make Directory. S2rera FieoeT aonF (FrefE =1 08 40T |
wefie o SHETsy, sty fereafd tefe Sare == Mkdir 9= 9929 Fare 27|

|[rnut@hust Desktop]# mkdir

[root@host Desktop]# mkdir bitm
[root@host Desktopl# 1s

bitm
[ root@host Desktop]# |}

o | rm Command J9E7 ST |
(@ FIEFE [FU® Fa9 & rm FAE 9L T4 5 |

[root@bl8 Desktab]# rm abc.txt

(& fae Fare oite fye s9@ wuafs 51EE enwta v FY @ BE brere &
[root@bl18 Desktop]# rm abc.txt
rm: remove regular empty file ‘abc.txt’? vyjj

33 1 ep Command T92= T4 |
(P11 FIEFE 17 A0S 2 op FAS ORI TGO = |

[ root@ost Desktopl#cp myfile.txt

3 | mv Command T9EF 037 |

my TS «F M «F fErasf cirs @ Trasfars e e feras swmme o0 =
U |

[root@host Desktop]# 1s
abc abcl abc2 abc3 bitm
[root@host Desktop]# mv abcl bitm/

frea for@ abe | F12916F bitm (RN g=T F91 TAE |

[root@host Desktopl# 1s
abc abc2 abc3 bitm
[ root@host Desktop]#

-2y, WET AT ¢ WTe @Fm-2, dum e T8 «im, s7-s07
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30 | userdel Command TR =T

2T AT 8 W2l @FHFA-2

userdel FIE @7 YT TTEHE AMHC0 (GG 9T T TF

[root@ost Desktop]# userdel saif

38 1 init command 99 F0ET |

init 0 TS 9F TN FEHCOME 99 T 20 40F | T weraie e 92 SNEis
F[IEE 41 = |

[root@host Desktop]# init @

SR

e TeT o

y. Fest wrem @l ey Fiesters a1 @
3, Text fofes fealt wetafs Fobomm am e
o, foafefes il wamafby Srobore s e

8. femE Trage [oaft F12d Farqos 719 @ |
¢. o g s e $ aeee S99 |

wfwe Teg auEf

5
3.

fGamaTE W (@ 9T 4 51 7
fgals fSammrm i< a7 arg forg

w . groi 1 wetae, BIetw w#ire St g4

8.
&E.

A= oA e
A HEAE T 5 Fe

Y. 3BT ¢ TTEE & TS 9 7
AT efErafEr

3

3,

L]
]
&

. SEEEETE &

g0, (e & Fur=iT S |
. e #AfGufar g w5tar
. 06 2EGE O CFME e
. L (T WD, oo T Wg FfadeTE e S |
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Network Support Services

-2 SfSE T-GaraE S F4TECEE AT | ej-efffen e sifarTar e sam
oy @@fl B euTd e S o | coral rdn Wy we heundy fafen cEifasrst g
(BT | (1 AT DI ANS (7 ST FOSAE 5 45F 7 (@9, [&fey T anfEre
AT Cole T RG] (CGHHOLE e w4E Tes fertre fog 7 foy Sm Fave =W
QAT LA TE S-SR e e Ao’ WiEw | @ sy W oG e
e erEaE chfe fog AeS fFeng awm @ T o FONE TeE | el
(D GHILSE T AT G T2 G |




308 T AT ¢ TRe @rFa-

8.5 FTHR FDGHIE © WA, Fow

ey wrwEr aoEhE @henrE freny tefa ware
7 O (EAE T« T G0 (D EAE eifedie Srafy |
G eanE S s faene aem Bt I9Ee
FATE CoA A FeE FEvTe 99 TAE |
4F FATALL FIoT SEEE0E THEoEwE Gt
TreeRTa Tuiae @fs Bt | oft Eluars
FEAELEE O] T BGIZ S0 @ ALY

(M ST FEE FA | ATETE FEAEEIE WS

5@: 8.3 WAy Fromm
A5 Ty FETT e AeTe T 1 @ N

SATAGE, FIOTT SIEaE T T HiTE 9 F

FrAC (S E WheT T (A0S FE | (A eud oW & wamas wuw o fre
AT | TEAA o] TS FANAG, FIIGHGTEN T TECFTEG (FeHla Garse,
I (FEAE A el | e wEreee e were

weafbe Fsree sl @Bie St e
v ETEE ETEEA (HISIEE
o e e,
o BT W,
" TS AAGCE |
ORS¢ fEramiaw Foty

et SEEbReTE @ (O SIS WU HTTHE AN §F Gt @ FHEs | BRI
G GTTE TOESONART GOSRF *WhiE WAFEE FAE T | WG (o WE R
S FTECH I MAEACS GTH FACS AT, WS IS AR AR @ 2nE A
FCAT AL @A TS A | SFTATF T TS HET FAE TTRAG |
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B ATAT TS St

THRALGY qraiee ffdian= «rne 96 daree sfaade | g, qree-arfier, sfaaes
'8 TSI, FES, AT qWETe FASEres THEAL JILrad HSQ ™8 | 94 T I
I T, ST o, SRS S A9 T ZATE SO Eed B |

51 : 8,3 TORAG

WS (A GG (1 2 AU @ q9Ee 0 (6] (IIEE (I | D aEe
(IR AT TATEE ALY T TG (EFIR TP T S99 &0 (@ o8& 9990 200 G1o0E
o fagmaw (GSM) =dre Global System for Mobile communication 3/ |

Global system for mobile {(GSM) network

e N -

“ i1, | «nE

- T

= A | — o - .
g = = GS'IIIITM

Bm: 8.0 fEamaT SraEm & @

8.% Hrfrie fafea

FfRBBTaT T T8 T (BBT U8, ST S PEEH AT | GHTH (CONE T Gl (2
] ST (T WIS TS sy | [TSg o1 41 o ey e o U
fafrema « (e BEleE 96 | 9s@EnS = =7 BEte ffen | @ sgwetE T9eE =
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alaly

FEATEA (DS PR T8 Grre Gt fafear e w20 | e agfen
T forda e T fafeanes v o B <= 99- Ee-uE, O [E (SurReE)
e e

HTAF AT (BOT BT S (e e A9E 2 | @etEe e e | e Eee
T[F TEEE T4 T | T2 959 @I Afemate wE-

Ethernet Cable

S
%@

o

o DICTE (ORI FIE: G2 FIREGTEIS AR AUTAGS A8 ARG a4re 72
R FEIRA O GIANY (ABTAT WIEE 4N | IR @@ Gt
raerEe TEHM (UTP: Unshiclded Twisted Pair) (95 T199@ 941 239 | €2

e wren 4y wbrifes o 9 | @w9- cats, catSe, catt Fepfe |

5@ : 8.8 SHIrwE FEEGE (oRIE 719
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o weifiErEr WBEE: ware @ 4 Ao Tefa werg we wiEaw | o s s
TF | @ Wy fara cehr Srer faena o Senfa dfvweran Srqra ST = w9
97 fafrer emgs sweb e Wtee s[=ar @ors e wi |

fodr : 8.¢ weifbwmE wEam

epEarer fafer

TG FEACHTTT WG (S HFE (e 7 gz a4 OF FE9 @ 699 @
q4TH TCACE eI SuErEs i 99 o oo Afere @ sud-wE @henrd T9Ee
T (AR STETe 92E TG @ 9 eaEre FfEwr | 9 grere WA w@ee emEE

Sy ——

RLRE:
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Ty sy wuyaEm G ffear ae-
o 309 ofF 5 canm wrafEla wde enyraren Sfew araere s ceb GEEG

A | 359 (BBT AR 2.80 GHz - 3. GHz @TeF @es ots I€ge
o |

GEHIE: SUEFE (Wi-Fi; Wireless Fidelity) wrafafes @hemfa, P
G @6 @A T Y geE FEABhra TR I ﬂ
Afer ewie 0 | GUEtE (b1 R @fee e Wit w0 94 |

#EFIE: w12-12 (Li-Fi: Light Fidelity) (betafe suiiwE gawed srafaferens
THRTAG LA 44! oW TS QUL (567 TR 95 GFEfE 91 Tgnae
A T |

MBTEFNeTHS: Afb'e Gyard SareT s« T

8.0 TN fowids
@ feeEw SPATETag ANY T+ [CeETE FA% 0 Snd Fraige [TeEH 90 |

-

Be: ot st sEEhrem et aaf @ Bemns ofaws o

cribata: s eV BT A5 I (o eanad WA (86T BT #TE arel
B w0 |

wrew: «ft (w51 GEfiereg o amErs eoe fefabne ¢ e ehre aamms
TS ST |

TR wead! e CeBT #A1ar Ty Frswie AT W 91 SATHE A 20 G gG
e qag =+ fatobm <= &) ot Gefim Frmrers qd zeaE SneE
wfeeE e ad |

LT ATID: GTEA T 9F 4FF (PENE TeeN IF AETA FEAeeE (BAl
o eI SRS WIE =S AN |

8.8 Fib\eHE AN 7w g Bref

W G T AT aew @ Wiz em @ a9l wmeeTe e wr @
wf=Ehr (heund e =felf «F=8he a1 g s fdifae artie e e e
@A &7 2ORED A0 999 0| SBE00 A0 WS 4 S 78 70
(ET TSl (5 EAE TTEUE *E T4 (R (A6 GANS AIEFRlad S8 40 (79 T4l | 42
129 rE WEFEEEe @ o3 [@U6T o U |
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HAGCAG WS AECAD AF 20 G0 02-[46 GrgeT a1 W Qg U (eI G 6 (=
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Internet Protocol Version 4 (TCP/IPv4d) Properties =
General
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IF addres=: | . . . ]

Subnet mask: | . . . ]

Default gateway: | . . . ]
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Preferred DNS server: | . . . |

Alternate DMNS server: | . = . ]
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TerA=Tae @wTe a1 23 (FAGE GS(6 (2 (program) | (AT T6+1 a1 AfFaTS 2

71 7 | fafs SefEbnan Ty o et tefa avaw oo “reimmE” (programmer)

WEGF (T ThE OF 9 Gk Triteg B G| S @A T ANdE S48

QETRE SASGTE] (ETNg FABE rve FEHLeE | SEAEhE (e 4 e @I G

Afwiwe fog e e Tmre 23 R T O T R S g5 R FEas

AT A e retEe A ARk |

eiefir #rrRetETe™ (Programming Language) 2@@ew

cemefire #ReEE erEs e fnfl sbHifars eiires s o | @e-
o cufeie #yeetaer (Machine Language) 31 (F1I-T5109#1 #1iR ol
o EEHER Apratae (Assembly Language) 91 fie wivee sipjearae
o TE-Fes #RstiE (High Level language)

T SR GTHET, SRS FIRGTIE € QIR (T TYRGTIE < (87

P TRt

FEACOTET ed o IhE (AN FRSTIE ¥ GYNE o ¥R > @ [ (IT) WmF
(emfRerafte) a@r @ ) A% 9 g2 a9 wpfarabe a7 e g 9Eaf sbe =,
WG & M (@ Y GRS 9o AT e 6 T | B syNE i s
JATS S, e el SEg (ST q50E TA Wy A AT 9E T4 50e 90,
Q) SETE AT AT SEIe T T | FEAEHE (9 o G 5 TIFS A1LA1E FTRETIS (F
FATE #E | (T FATRGTHCE SFEre B Ayl T2 Fea Fae Fra=mr (instructions)
SV AT T, STEST FEAEEE () ST o R RTEES IS AE 90 Afore e
AFREGTAS Tl 4 |

TN RS
(T ST (2T T5AT T G2 WO AT WT FA, CTET e WAEE @ e

HEG T G SR S GTHE (ol T @ FYRETEE SaTemetEte Mnemonics



Y WG AT ¢ TFET @HFA-2

ferma ferar =m | e, “MOV™, “ADD”, “SUB” Tw1ifw | cireg, F+E5E sy argwfa
FRETAE A0S 2109 | (TG & S FReiEE aed S G @RerE Sgam
FA0S T0 | TAGAW FAE T G0 SEME (AT TIEE S = A0S SHEE 99 =94 |

TR~ F R TE

T3-S FRGTAEHTIE WIYforF WRTEe SE[ (- ZeAfe SR Fe(E a1 W0 A7 Ty
ﬁ%lﬁmwmmﬂawwmmMWﬂﬂmﬁ
T | T2 EretEd o @aH, “C”L C++7, “TAVA”, “PYTHON" Te5ify afe s=@
MEE |

fafn e i wyretTes e

ATATE ST SEACERE fame TR G (i FRes T9eR 4 T | IEE a5
R ceelfE FeerieEe fSger g | Y T©hTAEd B Sdes q9Ed a6,
SIS (Ol T AE-A7 FRETIS - HTML 920a el 27 | 9840 “ffefare qoo
7 @ e, ANRETEe TETE, W W 7, T, AR S ey |

& (C) cemanfir #yRete
1 rare Trwmesy ane (@i o ey wemay Pty (@Re-BEreE, WEe,
e Zentv) FEveme e C e SRGTHS I95e 2Ae | T @ SEihe -
@ (Syntax) FEfea qer ara Sne eess @ @ 9a erfedt (Highly
efficient) celiefie om@T | e 57 cenanfae farrmee <7 e o= e A etaE ws
e FACE A | 2 88 qRCAAS (A W A0a Gl A GBI wwe Yol wEe | oz
FRETIE G4 (TIEaT ) T 7 Serew 90 7Ee o |

el (Java) cefrenfie #Rere

ISl WO T GF s TI-FIee (e FRSTIE 1 Sehe FE AW LG0T FaE
@G @l T 9 T W w9 SAEes O @i wRerae 97 79 fefg e
G e SfRArv e cei RETHes € & | B (Portability), $5 feEreEl
7o (Secure), TEE, dPf6 ©d% IF TAHTSE TOT U I | SIETl, T @ALE

(FISCEE MEOEIE (o9 TR MIEEE 7 (S0 Sel I201 IS =4 |
A8 cemaifir R
AIZYT O T TR T LIRS, NALE S SRS (i ST | STHe! eI

T dabd A @f6q ofFH FArEEE | H13YW LR FA GEE, (EEA, wHoeHe [iEy
AT TGS (o AW | GBGT BHEE siawel @ue- cifie #ifele | ©iB e, o wifi
& FTRGTICEE L AIF | ST LFHT AT (T WG S T F 4T T AR G
ATY & TR 1 «f57F SrEIend WG FAE | SICEAS IE OIS THH R FSGree

2owad



et s e

“{1Berea ane vifew amwe | care-faraTe #Ses e Qe vifEE dien geee 5
(RAETIES Y FEres FAALEE 99 20O #IE |
¢ SR e GFoTee YT

ArqrETe @0 7 Awbens tofim T a3 Buare GfE g wre s wme @ Bew
Hrones foq fog Wity M FE9 | @99 CEME STEvEme 91 @B PR $0E (@8
@A, T «Rient FEouE 7 Bifen SEifE < Fene o2t o2’ e FE | AEafers,
W= a1 ete BT (8 arere ceb cab sters @it 1 g Gefere s g
S S A AT SR W AR |
wperifaws (Algorithm)

@ &5 FWE s R e e q6aE Srwinel 9l 9 afenetE asfe o
ferfere St Bergre S o e S SrEsiads 9 | 9 wdr, SEsifaee o i
BT T FA T G AT 8 FAWE FE LA TG | TS AT e

(RIS (2 A5 FE0LE FEE S (74 | BwiEas 2raeg qaft Jedrm e fadra
TR TR T O qreiete S S oA |

AT A AR e fofy e
wyrEsifaas
qr#-39: T
q19-3; fonft cofamee x, vy, z Care < |
q-0: X G y T A
4+ -8: X R y A @M FTI 2 4T T I
4% -@: z 7 A WEE5T fEEg orne
Hrof-: 019
5 @5 SyECefem

@515 (Flowchart)

(&I AN AT G elF (G Podete qesd AR AHaGeerg bate g
Torgom S8 @0 | 5w fefes aeum @rvmba FEm e @[ s 2 9 off cename
@ FIEESEE ACH TREAT THE G 950 2 | FHee Aoz THew Tee fFum
T3¢, WE0 AT € T2 @FETr-o, 9447 ¢ ME7 «m, s7-307 o



sh8

G A ¢ M2l @F-3

CRETE] 49 F20s 9 99 A0S oS | SwrEad B coreEr A WeArE @ee e
(FIBIGTG #F] F0aT @2, frsa (Gl eowe Fea adam Ay S e s
ferse B comal <e# q9ge age aFl-brbe 2dls witie raufds cag woolrd draa

AT |
St Sir adfa
- [ (@ 9&f6 @EThd T A 1 Q@TTE G AR bl
| (Start/End) | =
2TFH @M a3 FE FrEe FrsemE awe 0 | GFHs
ez B Gl e A1 FATER TR 2WTag &y
IS &
J TG fers =1Sh WE arg e Gz P4 = | - e
= Document | fefGe
fefmim
: (BraTE ) fefrmim ar Fifeee et v 903 | @@ 9F G T
HEET =EATEr S A S T w9
| Decision
/ | Eb/eiEel | BB A WIEEE frae e & (ol @l et o
| Input/Output P 1 2R 1 B 42 P IR
w4l 27 |
TIHTES AT TY4F (B TOLE MaHLad @i« ewie Fa4
Database bl
‘ ik e e
- Delay CRITSITTS S T
F?T (I TG T T e A o U9ee & |
W
/‘\ EllCET FIARAS LT GG 19T YIT; (R P16 ST =]

Connector

Wl Ser T s Sae T GaEE sb 5

(BT ¢.5 GFI-BIBT &ere 71 '@ 79T
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ceffetifere, At

forg 92 MuwE @FTs &9 F99 TUE oW WECATEWT 99

snd

RIS ke e T | DI e wreiee S b AL
A | (TN
(ZFI5ID GetX, Y, Z
¥) wg
R) TE: ARsfae oS it 72 Sfiwae T (e A X=10
TATE | Y=20
@) &P wEresE wy feut enfraeses corger waE @
i Z=X4Y
8) @ fesr wrresE g enfarae wfoa wFte @™ FaE
farme |
&) SEhHE: ARElEE erde fary v wewes o A e Output Z
(GH ZATE |
b)) (2T A -
WIETEFoFEE, FNGG @ (SfaEree
| TR Ba: e.) @Fho

(P RS CNfATEE, P, T, WA, T, BEoE TeTie WRCSFowR 11
“AfafbS T Gy G S AN A I T G O HECCAGFA T | SFSCE GF
(e AFHE Ftoeue T @ FaE W% 92 T4 T ©12 AESOEE |

Feqré (Keyword)

HTSTHI0 (AR FHRETHE HFwe (g = 40 41 &Gy oy swes g e ans 92
YRS FIGUTE A0 | BIGATET WECE5FAE T (Sfae Rrad (@ Taee = 14
it foree fora g camnfie sTeeteT fog S$heue awm st o |

False class finally is return

None continue for lambda try
True del from nonlocal while
and del global not with




Y w120 ATAD € Taeh G-

as elif if or yield
assert else import pass
break except n raise

e ¢ .2 #139w cenmifie srenree Fhage
(SfaTaReT (Variable)

(Sfaraee The @ ATET o @A ey (97 (value) Fa9 T 909 | TS (SR
CETEET T T0E CATAITE O T H0 FhiEe S () g9 o | @ S (eaaEE
T+ (value) GB/ o0 904 =8 | cefaraee (el S qaE SE+Ehra crafars g6 fvine
it e e G I el 1 i e A e 1 O M e o B B |

File Edit Selection View Go Run Terminal Help

NCTBpy @

IGEEEISE]
GIGT 5129
aF (TS TFIZe ©oE (value) 457 Z5E ©F Tl G127 | GF(0 (SEIEE [dog G@aa

TGT MEfEe 4=Te AN | @aa-od WA, FeaeE (Character) Tenfw ) erersG
celienfae erames feg WE A [9%-59 (Built-in) ©G1 5Ee awarg | AZes e sEm
Gl ©I5T BIEeets Frse BfRe owe Far e |

Type Data Type Example
e (Boolean) bool X = True
foerfas (Numeric) 2t x=20
float x =20.5

2o38
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celfiire, At L]

complex X =1j

3¢ (String) str x="Hello Word”

freTaet (Sequence) list x = ["apple", "banana", "cherry"|
tuple x = ("apple", "banana", "cherry")

wiif#z (Mapping) gt A= {7namp: oo, “age. 30}

15 (Set) set x = {"apple", "banana", "cherry"}
frozenset x = frozenset({"apple", "banana", "cherry"})

(Ofa#1- @ .o =132 celiEifie weenrea @b b 5Eem
SACACLAR SIS 8 F&
e W Syfaraeere WANAD S G WANAST U w6 | WAATEADT U A

#[8[®(symbol ) & FRS Afifos AT T Gy A924 T4 28 | @99 4 (@ o)
wafb welitabe A1 @I S qraerE w0 e | HAEe el g7 @fe geebene Mo

(Gt awe == |
Type Operator Name Example
+ Addition xty
Subtraction X -V
r ST *
Mathematical ] Eliililzﬂ:lcatmn :L / .
Operator P .
Yo Modulus X %y
** Exponentiation X *¥*y
/i Floor division XNy
- Equal X==yY
I= Not equal x!=y
= Greater than X>y
Comparison < Less than X<y
Operator = Greater than or equal | x>=y
10
= Less than or equal to X <=V

Basic

= x=5 x=5
-= W= 3 X=x-3




Yok wEf6 ATAT € Figel cFmr-2

Assignment *= X ¥= 3 X=Xx%*3
Operators /= X /=3 x=x/3
Yo= ¥ Y%= 3 X =xX%3
Logical and x<5and x< 10 True if both are
Operator true
or X<Sorx<4 True if one is true
not not(x < 5and x < Reverse
10)
B €0 @ SeTabT e
¢.o  PCRE BIFHR

(2N TS GHorengE e (FrerafmifE) FoaEam e (JfEEE) | 5, T
FATHICH T (1T Gl FW Q8 GOo0ars =18 A uiufatt sare oy 91 afvmw ars o,
EE CRLE, P2 GObLNT AFAHARS AGE ATAGT T | NG FUE, T e
afEfes afEans e sam e o | (@ GoorTronieie aed dfFare Frae
TRIEhTE 9 6 |

@05 TSy w@e" STaE HEeE

(emENfar, SRS FHEeS G Ees @ 9 BT T8l e SeaE BIEsEE o S
%41 414 | 99 FrerafeE Gieer , FrEee DEsE, @k 79 HIF6E |
o e e @EE @ TreiEE wne et o SEtem @ | e
«ff Be-wren wdie w3 918 w15 B e s =i g #ine |
o Tiemm e e Gerafe o REEE 9w GE gl were o Efah
H4E Gy FEETe NEbd 9ad ¥4 & | Prerese fanars SfesaE Hresae
= |
o T IO G (T AWE G0 S eifear afSEees e arme
= | 7Y TGEBIEd W ey G¥aras A S 6w | a9qed GIEeEie
weE=E GHrEsEe = & |

ST GOOCTD

afEerer GBI AEAT (ETd GBS ((#ifty «7 #E) «EyE sy fruge
= | *Ed FeTeE 6o fee g (oot uiEieeE =, wde =$ 7oy o WiEfEe=e oA,
T = wmfe wfEfEtem =e; 93%any 56 &bt fHfEss F@e »me =1
Twreael @ EpBIoe Wit sfewft «fawm s arg | Fued 9@ o *ree sfaareg Tem
e 9 Fe=mm COoroLe od %@ < AW | @ SqE 990 =% == If..

0
3
o
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cepretifare, cafaes Yo

Statement, 926 == If...else Statement 9 ¥2 @@ ks == If...elif ....
else Statement GOOTID 9L 1 T |

« [f... Statement

HAHLY ArdrEe T GEorT == if..... statement. If statement g = =G =1
GFEF GOOTToLE *1e ALATE (R bEe Fad T ofHEEs @y 6 = 1 7 e
edl TE | fed TwiEass wE Far il 40E, e Fey Ded wreliEeend @i
«fFfFTh Frare a Tea Z=30 zae | e Bd ¢.¢ 97 TorE w7 S ondi 9,
& qor A 2w Z=X+Y GHorenlt enamft srers siaf, we Tea Z- () A |

| X=20; Y=10; Z=0 | | X=20; Y=10; Z=0 |

LT g T if :

G onlm P L e P

-
}' Ho | Na
Tﬁf f;}

‘ Z=XY ‘ | Z=X+Y |
l{— lq—
=0/ [ z=0

fo: : @.8-If OO =1E T4 ey B ¢.¢-If Goorars «s 74+ ey

» [If...else Statement

e (el (TS 9% 41 Gige Goorroe AiEfet=m g2 wtda (ome- 7ey w2l fe )
ALY FEEgE EEd [f.. . else Statement J92@ 4 = | femal o s s @0-
BIB1s THZAeETE W Fal oEe | 5d T e @ WS Ty 2eud Z=X+Y Gobrare v (o
it L)



00 =T AT & AT @FFA-2

X=20: Y=10; 2=0 X=20: ¥=10; 2=0
if if
X==10 No X==20 Mo
Ves Z=X-Y ves Z=X-Y
Z=X+Y Z=X+Y
Z=10 Z=30

fom:e¢.v If..Else Gobras =S 7<= faram f5a: ¢, 4 If .Else GO0 *€ T2 7oy

FAE ¢, Teg 7Z=30 7. 99m fow e ¢.q4 @ *&6 Ty 2emw Z=X-Y GO0

fEfFer Farg 99 Tag =a Z=10 =4 |

+ If...elif ....else Statement
T (B (T 2T W4 S A6 ACATE Pafe  SureE arae @, oven (HE

(OBLHG1b TGE[E FACS T | (@ THE A @F G0 @ o T TR wer e a5
Fig oEE AL A+, AT, CA-S, B ‘F’ @@ @ @b (4% e g |
CEfFElTS] o=l (TR0 ST TG *[S SN Fewe] e
Bresmd @ fadtm U W @y AEE ;

AT (1% e T cenar (S a5 9% | Al e

@AE T TwEad Rene wsga 5El ae He

it feena elif F19 <09 =1 (R4 =0A0E | . ... » T

QT | AFATD 2o =S faren zewmy &S =S

A58 FACE I TG WATE: T S Tara
rrETE e— 800 e IR j———

‘A’ e Fara |

q.’r {Lﬂﬂp} Gru::—'l-_ Elzc Statcmont

e Eerie Te ifiEE osa See

T GFE PG QST B JEGH TH | i s

e @7 SR eYNE Gw4m IR B : ¢ if...elif.....else statement
HAIE T S F1G AF(HFaE Fag AiFae structure

o328



cefrET e, FfFEEA 303

zroz #1°1 | Brree TRraE 9o wr, s 1 9 e A e s o weaie Fres
DI, SIE0 GRS I FE (FTE (71 7 (FIR) Fioe (12 e v 789 | Gl
et eraers feafl st g, erre- 2mengcere (initialization), #f&*+ (condition),
w9, Bqf@w % (increments) / fEf@ra % (decrements).

AT WS (BT (UTF W8 TA (A0S 2058 OF SR 20E; 77 WEE L0 *F Fows
5 O fordq w0 «da THg Gif0E TrhE e | WEE TN o (4TS FeW ToW We)
[T o TEHY S G, [T @ vEE @ e 0 5y faferes | fefaret o
#ifefl 4o arom ey (Fheim sfamee 93 T A512 99 T) I 91 T T SAEEs
| Tefaeet araer <=1 =0 | #i1%ue cenaifie « fom ganea =7 <r9es w0 &0

#4977 (For Loop)
AR for 7 (F1 FOOTIOLS FAHWE F4GF 99 iterate WA Hagha FarS T2 Fl
T | T4 # F L6 & BAEDY -
_ Structure Example
for variable in range(condition): for 1 in range (100):
Body print (1 love my country™)
Increment/Decrement =i+l

frsa for@ =9 oo (e AR AT T ST B EAE:
File Edit Selection View Go Run Terminal Help
MCTH.py X

MNCTB
for 1 range(
print("I lo
i=1i#1

TERMIMAL

I love my country
[ love my country

I lov urttry

1 e 5

fo@: @.» For Loop 9@ Talges & weyee (wiefs)

T2, TR0 ATAT € WTeT @FET-2, o447 ¢ T <7, »7q-307 i



203 T ACHT @ el @R

e 79 (While Loop)

while #F#ie 4= ffiE FEnE <& AT Ff4F 7 7= Fars TS 24 | 41ef€F =ra
while =% @7 924 &4 FLoE TS A 2ES [Py R AT AT | @H- T LA AGEIS
wfG AiHE ewre 3@ CEorToE O NfFEt wam FnE I9ge T wAWWE while
o T AT FE0 were @ G5B =« F frwyr a zew e ofwfEEs wa - A
TRAF A G TS A | GHIZE TLCE RGP CREES Bod Lo ATERIS FEATR LIl
2R A

Initialization i - 1 _

While Condition: Whll? 1 <= 160:
Body EJF‘lﬂt(l:l
Increment/Decrement 14=1

¢c8 TG, 5rF e GG

A2 TIGT BFeead Collection 6T GiEe #r5, 5w, 6 a9y fTa=mifa e Ie77
49ES = |

o 9% (List)

"5 =2t =G 955 Taee T Bk Sfesrs et Fmeetang o e (Array)
wy #fafow | «ft walG i o wepre g e eyt Afaadn a1 9 | AR Ftre
% oA AWHT I STFSTHIE T Wia S 41 28 |

o B9 (Tuple)

Biofe *1Zeree Sieres 66 (©h] s | O Fte we wee ot e Jrahd W S
A | G (efaraare wraeerE SfE MAEEE Gay Do qraze 2 o | Bieins eieerE
ECH WFIE e 4TS @T=- fsd TrEme “Swapnil” @F index [0], “Sriza” @9

M Tupte test=(Swapnit®, “Sriza”, “Swandipon”, “Mamun”)

e 5 (Set)

W, (Sl wanifys TIhT AR e o6 cofaee e = oy o | < sreeEne
a8 qUAHT W HEF T SoGT T4 = |

2038



3038

cepetfire, cafAes SoE

e oo 755 S oo g

5% a7 nE = iiEer, oft A2t T2 T9%S 9SG TG BiEA | S S o
wiRatane «GoE =ied (Array) 9 27 | PR epeareicE w91 ey e st e @
T A (SfEUATE WA F4 T | ABUA TRocE SesTEl S e wEm S 9%
Jesrha wrey At &% | - FEEEdtad e #7E6 Students = [“Swapnil”, “Sriza”,
“Karim”, “Rahim™]

fafeg «area Frs FeiEa I 700 9860

fotlres cenama emareny ffen e aaenag g 184 929 9%e «7ged oy W
AT | #FaTE FTF=T TR=A TS WD Fa] TALE | 999 990 (FE TR FIE
femsa (GTats ST=TBe <5 2T |

- e

append() GG FI0E (T W SF IS0 Frots @ wE
clear() HHET ST Sl (AF Y

copy() @it FErs =+ =g

count() OFHE TTF FEAT WLE ST 51 02

extend() «fB Sifm =y ey qre wa S e we
insert() B AWE @ T S5 @ FhE Ee
remove() (T €T SIFE B0 (AT AW R e
reverse() ST S STANS  SUoBIaR ama

sort() et sreerEe ot e were Afe o



208 w120 ATAD € Taeh G-

fodr: ¢ List @7 fafSy aamg wesiae o q e
T g8 e ave orote fEf9et a9 o1 @FF creTes el @ 9R
TG B e 2ang | (1T B2 Ty A RfEeag 3= 150 (#) W
CAEITAT 2AE |

5%, Sl @ (16 WOy oy

BT BIEAGE Ao aF T WA TS S afted W (g Adwr e, 71 |
qranfie wired w egge | s Gfam wers@ Tt G sdere o e o |
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et @ 2ot

155 , Bt '@ (icha “ider
B 5 T

SFATPCE Afee , AfqsararEy, 952 [“Swapnil”, “Sriza”, “Sumon”]

i I B TR el A
Bror TFEHPIE Fieas , WAGTO AT, GHE (“Swapnil”, “Sriza”, “Sumon”)
oI e e A
ot TP e 7, 9FE T {"Swapnil”, “Sriza", “Sumon”}
il e 41 1

FEZAT T ¢ T TR TR FoATE Y=l

celieTs e GG g T e e e gEe s «F i e Block @
Gl W fra Frawe Fa1 =, @ (1% Block W% 205a OS5 TR | TG AGRTES 52
21 741- [9%-24 (built-in) ¥ ¢ F8&-feF2e (user-defined) =+ |

o FEEA A B2 (built-in) Frea=
ABYe cepielfie FReTaE o1 T Wi oF oo ARR o wiem ey fAdifae @t oren

AT (AL [F0-2e FILHW | FN-2T4E  (AEWETEIee  wwal @Fen TrEeE (print(),
append() Fenfa) argue arafe e 742 AEE@ 71 4529 weee )

o T0u-ftwi®% (user-defined)

ST AT G (®+ GF5 0 @E Block T4 9 91 qragE S9@ ATHGA G | €
e Block & a=ft [iWe Feem S ofe Stae | 20T Misd 6 0d @5 T
tEfa FEe, v weeare 2TwE-TwEE (user-defined ) Fiwee 36 277 | 2 e o
(4BTAE) (@9 FA9 96 ToEE THES 1 SETAIGT FHAT TRETT AR ST L |
T3 TGN (Oiad (FE £pd TEE (G E® FEF 929 a0 =9 |

def avg_number(x, v):

print("Average: ", (x+y)/2)
avg_number(3, 4)



20l wiEfb AT ¢ Figelt @HE-g

BIERUECAC ]
& Y: IO CHATE (W G SYETI 'S DG oFS A |

A SR TTS:

»  EETEAL PR BT FEre oA |

= e et bfes e «ma)

»  FrwralEE BEEsTE T T e Fare o |

W ST GBI AT T FAETA S oEe F4re AE |
= 2w T RTAEH B GFISIG 2ES FA0S AT |

TS G

3 el w7, oA TGS e e

FCEH 4=
wprErsifawe qoe:

. 9B 98 Sew T |
3, TEE e (FF =T FE

O, AHE GF e (SBEFCEEE) FEr

8. wiEsfawa auera greietE @ |
3) Y A |

3) ey cefaraneran fmdae weEr)

W) cefeEEre TG ©IF Assign Sl |

8) Bl (SfarEE carae et @it A ( Assign) <0 |
e¢) A=Pi*r? (A=3.1416*r* 1)

b)) CSATEETER W WEEE AT (Aers )

q) o Al |

apal
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ettt qafeasT 309

ISIT SeE:

| eATETg el qraEd A Fhd Q1% S SESE 64 | STeIRs Leed A wie
HeECR DG ]

- cill
3. EATEAE (SRERAGTAE ( CATHeT) S 0 |
@, B e (sl fdas @ 390l Sieres (sfaEare TearEe < |
8. ST TF: (AT [ G G0 (SEEaTE ST S |
¢, SEGeD: FEHE (SaaareE T (R
b, (FEHET
TR rad (e [T SyEAE ¢ (Fhe A 20q |

werEe QU Irid a7 I <faada v o s g S =0 wese i ase
& =

e FRUPEE 092 sinl SR 9t wEresE, Ivwa, fTeree cwawe e
EECHIEET @ EIOI0 S AT |
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FIEf AAD © ITET @HFA-2

G X ARYT (2T ©IoT DI '8 WAE0T TIZA IR |
G (T ): AR e FeetaE T T |

G 3(9): RN (2ARTTE AEE 920 FRAE @, G, e, ¢ s Fa wEe o
FRATHE FEEE G0 BT AT T (FAS |

AwEER Ive

AT (T RIS IT0e $A0S a9 |
(FIfGe @ T “{12 TGS blF] FA0S €T |

A2 (T @fFAF TI6T 129, W67, < (SHaae T192F F909 <199 |
f2F5 e a9 e oo cefaarm o (o Sa@ (eEm T [T
Br2st F0: wdie, O AT (THIE o A ThIeS Afdada s e

FI0T AET |
1B (e et et GRS #iET |

ararET TEo e / Soiwa
R T s T .

5

Microsoft Visual version: 1.58.0
Studio Code or Lattest

TIEAIHIE o9 [/ FadlE &4

https://code.visualstudio.com/

Internet Connection —
(Only first time)
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et s Aok
TE-(F): AR (iR FHRYTAG B0+ AT |

RICErS 414

3) SIS (ST SAFSnd b S4 A% | (@% A6 T9EE T4 AGEE FEE: GEA
Microsoft Visual Studio Code «fEta fse fomr wwid wrEwmame <=7 |

Bl i

Code editing.

Redefined.

D B 0 W i =+

3) TITALFE (<[ ZE Lo il | e foraa o @ fh HiE wEE |

Python

Microsoft

Intellitenae (Pylance]. Liling, Dl
Miciasaft

Python for V5Code

@) AEY FEFAGTH] TA0 FC4A | FE IF (WG (AT EAvon eal | -
Uninstall casicss s afebrg $a3e o @ite | 2e90e o 9t Install ==G
@A | Install *=G0s (5 S09 T909 (<F 00 |

8) (@re afEhd b Far | (e GfEha b =i [mepd Bad 7o (e | 77 i
SRS [FF F0A (T (FTUR G A5 CELE| YIS WA | GreF FA0S €A |

Fi-29, WEf AT ¢ W2 @B, e ¢ Tl @, s-s07 offt



ado =EF AMAT € WTeB @G-

&) 9T 9T GfE5AG ATEUT (AT T67F T HHS FC |

Visual Studio Code

B9 (¥): N6 MR @, et wer @ ot 30 7w o A T
b I TR 8 ewee e |

PTG 40

3) Microsoft Visual Studio 5 T
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e (R 355

TG A0 I GO B AW WG, @ FEA 12 (AT (7 py) TITE AT = |
@=+-TestDataType.py

}) (FTC THES 6 (FCHIE 7Y g 7S FET |

TestDataType.py X

@) (FE T FAE G 49 (RUN) Wid=s e 9|

8) weE (HIC B fars T Fra



QY w120 ATAD € Taeh G-

T

S) CSRTRETE MW AfETSR 7 A T 6T SIS (TN (AT To Ty F-
ffer e
TERMINAL

Multiplication = 150
Division =

Division = 16

All results 1n a List: [53, 47, 158, 16|
PS E:\Academics\Python\Coding> ||

S FATA:
farmrdar cefararea W “faaea FEr 9 ey SfHes T AT Tey
AT ILES TILF Ew |

&Y o: fOFMT © oo S{IFo1T TJITT FCA GFl FTQIE AN FATTH @ Fo
TR Sl |

| AW TS

= AR TR Y G Al e FBIGTHG 6 el GiwnE R
Lo 7T |

w  gifeee GOOTTT TIEE A FF-TCRE R T FA0O RS |

= O YBIEEE AR B EFI-PCLT (R o FAD ART |

(I O ELFH G0 TGO [+ @ LY FECS AET |

»  H{[ZE GO HETIEE B P FE e e Y |

AR Rt #i2ew ol FIReTIE & (O0F ¢o <1 Wi 7eArE HRaom W (e @
farene et fog Frives AT |
FI0Ed 49:

y) feas #95 GiEea cefaae carae S |

numbers=| ]
even=| ]

2038



aoad

i @Fa ave

odd= [ ]

3) 3 (AT ¢o HETS AN GiFid ©F a/d G A6 77 (F4) e S
L AT 417 i % @@ & append () (T A€ AT |
FIGTETH T G @06a (B TS Fa |

for i in range(51):
numbers.append(i)

i+=1 # O% FEAG oG FAME #14 IS =04 |

) STt e cane w1 farere it fdras @sae & sje fofee wscat | wmer wnfa
(@ FRATCE 2 TE1 ST FA05 SMTE 919 o T O (6 (&g, WAE
il fareme | oft fdmas @ oo if.. else COOEDBIT 2T < |
if (1%2)= =0:
even.append(i)
else:
odd.append(i)
8) (o Mt =t Bt e e e foy B arie gy Beirm

(@TER TS Fifee GOH6 @7 T4 append() (et a9z@ F&T |
¢) wew Fpbaars foh s 9y <

print("n Numbers: ", numbers)

print("n Even Numbers:", even)

print("n Odd Numbers:", odd)
e
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el AT ¢ qidelb @2

wieTefire Tew oy

S, G TG TR W Wi 7

3, C (FF et oy

9. (&1 Bied v/ 4 fora Snagy Fe S =t |
8.+, —, x [ @FT G@TT IATALD?

@, Bree Frp

efipe-Tag o :

2.
2.

¢ A ®E

(AR TS P (FRR?

(ENETE 9 FE F7

cefsfifare, (e frage

TIGT G127 e 2 @RI

A&t append () GTES =G Fp

T30 (1 ] F© 91 ACE Sl ey D (4T AR Pel Zh7

AGETE efl:

& ® o L v

TG BB TN @ eRFRTET SAIEEETE 4+ BT |
weiiraba 9t 7 [y e/ waboag adfar < |

5% Sy Fete @ et 96 ST

G (BB GTFIE TLIEDIE & e (&7 |

For 7 & while 07 3G9 ¢ Sre=mEE wdey |
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ICSIERS RN
NIRRT @

Microcontroller Basics

e S @R TU-2AE T fafeg TERTE AET T HOF G | G F B
AME AT 218 (& 7 S FH TIEE Fie IS (26 AR € AEE 99Ed
AT AT ST (S FIGHG T T G IR Ty eqged « gwee
& WYITH ST NELHSCG FE 9 MR EE AATE T Naies FIeT FOSE giee
S F99 | (RTIS MESURFILE 7L (g (AT $a9 GJ2 (Rl F41 NG SCDFEIET
(ABwIrER AN o FGEhn efdm @ dufes erE wme we (farEaE 4@ @

o By

Atmed AVR Almega 32EP

8051 Ardising ARM

PIC 18F877A

TTwiErsm EhHb et a1 fuEe S99 afew Tre F#60 09 (7249 |

@ SR AIF C4ITT ST -
S, WETERGEE HRfE gEe o e Fa0e kT |

5. WETHFECRETT AIEEE (G @ TS FACH ToE GG e |

o TafEn efias MEEFCREE PH-SraT @ (5 T e |
. AETEE DY RO WIe wat
¢. SEEFSThEe aaue ocd cifarras g see == 98 $99)

oo



DY MG ATAT © 2T THFA-2

Y.y TREFPCREE

METE w1 T A 9 @6 @ FhE 97 9 g war, @ Srgese we s
e MG GEIE L BY RS B IR A WE W ZCRCG R G R
@f oot W FeAEhimm we wwomedena feeEcm ee wERers  fEd w09
TErFEGEEE e B FRAthme = o= wmnme Frer geme area®
TR TE A (@ Al EE ISR EE BTE | IR EE T e S S
9% EEFRRER oo aEer afbe TrEgfe e e (@E) fara faasa @@ 9w

FEHCoEE W «aeTe weEEE e« CPU, RAM, Hard disk. 10 Pins 9t
NECFECRFE SF0E (B6 Teuy qer@EE o 91 99F TEeHe WEE S (56 oY |
TEFFCREEE T2

ANETS GFG BFG A ey warm (2T @b e (e G, @fEEa, v,
«eEfE erefe 4nes) aerens frogs s o7 AR SAaerE e e wed «F 11
e oo oredt T T @ @S AR e
fema om wE | TOUN  MEHECREIEE
AT cwg 1% | IEETers f&fey s eEm
appliances (gzmas?) @ GFCEF, FHweEl
FChET, CFE G Terfare WETeTRETE
T[IEE WA UNEF | WEEE FOEd T W
Terfres WETEFHCGEE G959 o | 2uifhTe
STBITTE (R0 WSO SR EE Az weifag |

NELHFCRFICET e G

5 g 5 ferer araed A @ wrerdfae wewaw qremnay arwa v «e | e G
s ATyl TEEs 59 gienm fafeg e omemet =awe | I T9ee ey wEres fifws
N TATE | G THeH ELEECGEE wR e e | e snne at e ww
WETGHECGEars e witas i wE wry | WEEEThEEd e e e
(4 T ZAE @ q0 5 e F FE Farg ) wdR 09 (UrF Wee MRt
TELT TR e T “7are S 29 Fa19 Ty 7R TEETT == awe g |
GEIaE WELFSREE favdeny e fmed sarz
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Coil Magnet TorSion Shfft

Caoil Charge “Pressure”
connection control sensor
Programming Coil H-bridge Test

ads connections MOSFETS Resonator  points

“Pressure”

LEDS Buttons Power LEDS Button LEDS Diode

cantrol bridge

od: .2« IEfEs Jrem f[feme

WETTFFCRFCET SFATST

9

TEEFEFRE M ogens CFee Fa a7 | 59 = @fiRert F6 = onme ar Frel
A | 9 WMEEERERE FE {6 TDEAE AR A Y 99 S 46 R

T FACS <i0d O 'Boiq fefe ora oy 46 *rive widrtarracdemy fawrrT

o 8 T30 wRreFarhiee: 8 40 T AT T T IEATA F6AGS 4TS T A

o b 40 UEGHFECEEE: 9B AE b €6 T fre F9rs ¢ |
o S 96 DETEECRER: @Y yb 4 ©IGT ST Fare WY |

T2, W13 AT ¢ WDel @Frer-a, e e 7w sim, »7-do7 i



2 2T AT 8 W2l @FHFA-2

o 03 40 AEEEGTRETE: TEE HAE S AT G T WP 9 9F
T w3 &6 0T &5 FA0S T |

TR TR aEe( efeBPrE

RfeR Gt EeE e ATY ATY MEFSERFIEE HIErs THPSd Iia e | @
A @ SIfEAI S TR T RO W (AR 9 @A WG oES FAE |

WErer oo (Microchip)

WEEH A WEEFRTREE T80 (uET) auswEl (EEAeTEE WAy werey A egeedl
@l WA | TG wire @ AfFadHE sifEmE JEe s o oAy Siew
@A STATT A | S\ S @D GAEE 9T arerEie S @W- b 45,
s &6« 0390 IHEETT TS FEY TACE | (FEAT 9IRS Famm T eraeg
AN IER I SIS H P9 | 927 9970 bias ATtiny FeEw (@w@- ATtiny87),
ATmega i Fifsrea emmer SR @fm < |

05+ (Intel)

Irhe AMG WietfEhe FEAEaE AT T | WA (e 8T STee SreNesIEs
B0 AEOPO AMECAG R ST IR Al T | O, AW AeAife et
Satro FME Intel $051 WaETEFCREED T8Ea 909 | Intel 8051 v A6 s@raergEmE
Intel MCS-51 9 MCS-51 te #/fafo® | 355y AN b-faba 3 TEEFEGEET MCS-
151 forme e #wafEre MCS-251 7w sy 46 ¢ wa 6 TETwGEE @ @ |
BTG (FEATGT Foryfee D000 € D2000 FHiwed TErarFE e |

bR NRIEFCHFEIET TSTEA FCHATTHHIR

TIECEF B FIEE Ao TE 7 Servwaie (@riirery aqe et «ft aazm w0
9 ©F T e a T 28 | O, 79 407 VLS =i g ALEE oA U
T -

T R TEMAE wde RS (CPU): &9 afEamas = (TG e 2865)
MEET TIGT 41 TTBIEH HER G FF Fg | RS il afdmmaas ona Fwwsr s
HTHGATE ©UT (A TFTECET U] WEo6 [CORT (&7 o0 |

G (Memory): SIETEF0G FITae a1 Gara BT6T 91 T T T4 G (g 924
* o | AEET Ay Spia fea gareg cuoafa araee w9 o, gt SR gy
Read Only Memory (ROM), el 5o sema A=t @ Random Access
Memory (RAM) 752" 91 T8 90 T0F TRIFSCHEILEa ALY TORATEPR T4 G
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ARTEFFCRERE @AFA 3%

Electrically Erasable Programmable Read Only Memory (EEPROM) Trge
o391 70| EEPROM @ (7 08 e caiasar= vl sty Sibe @ a7 |

EoB-wEGF % (Input Output Port): IF79F (#NG7 W& enareg o4 4
T AE T4 T | FECHT (ANET AT T ST 47 e fTeEm
CE[E EY |

ifzamet ¢ (Serial port): T (omSa sraws =ere feoZom Any TyF =97 =7
e ©I6T S 2w FEE G 4T (A6 9T o 4 |

aer § fefemm seinm (afehn) (ADC) o3 fefelm § aame s=weimm (feafr) (DAC):
W fef, 9@ Femre o ffetm frmrs g3z T, Eeem P & 9@ e
FeTEa F9 = AfE ffegene aewe =

THrrE e e ( Interrupt Control Logic): TEia=rqeiEe FiHEE s
FEMF 1 TR FHE I S GFH0 TG A7 LD e TR (FeUE T & TEFE60
iEE 29

BiE2gE a3 F186 (Timer and Counter): TEEFREEE [@ieg €qt7d Taon= 41
wioT i Seg T g ooy 12w 79 o9 oy 99 fefabm sFpieremes sew
T T FCeE A9 A 5 |

RTEFCRER e e R

e farey YAt METEEGEE AL @9- Atmega328, ESP8266, ATtinny85,

I LG I 1 B T T T s A [ | A o = B T e 2
AETCREa’ e sae G arwersng fag-nrs vers om | Ae @ e e
NEG TGS FHT5w Fa0s =1 A0 LeI<s weewe A6l qg 71 | & FEe EE 93
T e MECEFCGFTER oy HFAE FEE s BogE EECRFRG FEbeE e
femfertere foy Fare afe s arive wta)

) FEASTHE TG R TARFOn: AT PR 1 WD EEE ST FO
46 1 faara (uF aree 2rg 9idie gmEls yswne widw o9 46 forg <e are AT |

8) crfa s e, 3w g7 e Tew frda e g wwer s wehe o
R Fa0s T3 | (ST AT FIeE @AW 97 foer oA aw AR T
AT 1 @ TR T Ams 20 |

@) if&: wETFETGETa o 31 S @ adie EEETEERET T @hEtE 9 3% e
AT (LS (AT A0S 20 |



230 w120 ATAD € Taeh G-

8) o1t ealil: Bay=ib Eh={b foia =t o1 faamy &7 arire a9 |

@) BIEUE @9 FICBE: MEGHPCRETE (F<Io SR FE GIEAE GG P&/ AT Ty
=0T =0 |

W) #iegra s fadifas wErFaciEag Seae iy +¢ ¢t wem ey smd @
(e ® «ft azE =91 2a @ A e 2s 2IE |

w15 {5 AECFEEET

=G (o) [0 WEre=TiEmg @ Aty oy &0 5T oo™ w4rs «iitg | @ e v 46

MELEFTRAE O Fareoraa fafeq 799 oo ANF | @ SGH SHrEae ZPTE q20eibe

o7 Brh# (vl El WETEEETHETET TR Qe W wE Sy |

ATtiny85 (v 95)

L@l (@il bfaGa Peripheral Interface Controller (PIC) @5 AVR =Tai= 76
TR 2T ATE | @ <R NIRRT L B Y TG AR 740 e
qyaraE 57 T9EE F0E ©NHE WELHSraEE T9Ed 9 F0E | O FEEE qea Saw
NIETECEFE ACACE 4T (ST (STAAa &Sy (A Flens Taufaa TR &0 T92[ S9000
=TCAT |

fom: Lo WErmErGETE 57 (ATtiny 84)
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WSTR[ SEH)

v ToF BT
W
(PCINTS/RESET/ADCO/dW) P85 ] 1 8[1VCC
(PCINT3/XTAL1/CLKVOC1B/ADC3) P83 [{ 2 g 7 [0 PB2 (SCK/USCK/SCL/ADC!/TOANTO/PCINT2)
(PUNI4/XIALZ/CLKO/OCTB/ADC2) PB4 ] 3 E 6 [ PBI (MISO/DO/AINT/OCOB/OCI A/PUNT 1)
GND[]4 5 [ PBO (MOS/DSDA/AIN/OCOA/OCTA/AREF /PCINTO)

oar: w.8 o7 s ( ATtiny 84)

. TS
forea Gofaret wal® v W IETERCEFETEa FgEe TS T Q@ #nd |
Cicl I
Memory Type Flash
Program Memory Size (KB) 8
CPU Speed (MIPS/DMIPS) 20
SRAM (B) 512
Data EEPROM/HEF (bvtes) 512

Digital Communication Peripherals | 1-SPI, 1-12C
Capture/Compare/PWM Peripherals | 1 Input Capture, 1 CCP, 4PWM

Timers 1 % 8-hit, 1 x 16-hit
MNumber of Comparators 1

Temperature Range (°C) -40 to 85
Operating Voltage Range (V) 1.8to 5.5

@i v 96 MErTFSrGETEd STl

PIC16F84 A WaHFTHeTS
ot BB @FEefm v e et «fEamr 9 e EEm e ot
AR ECREE | Sb FE @ MErEREET SeiemE e, fafey e, St 5,
T TG SEG T SRR WE 9 T95S I |



233 AE0 AT ¢ qiZell G-
e PIC16F84A TZtFaramcaa M4+ T
PDIP, SOIC
RAZ == [|e1 i 18] =—= RA1
RAZ =[] 2 17 ] =—= RAD
RA4/TOCKI =—=[] 3 © 16[] =— OSC1/CLKIN
MCLR —=[ 4 Q 150 — OSC2/CLKOUT
vss—= [ 5 %"1 14[] =— Voo
RBO/INT =—=[] & ® 13[]=—RET7
RB1 =—=[]7 >  12[]=—RB6
RB2 =[] 8 11 [] =—= RB5
RE3=—[]9 10| ] =—= RB4
o u.¢ PIC16F84A W@ rhmed B e
o  FEHTG

Features
Bus Width
Pin Count
Processor Speed
Program Memory
RAM
EEPROM

G b

Specifications
& Bits
18 (PDIP, SOIC) / 20 (SSOP)
5 Million Instructions per second
1750 Bytes
68 Bytes
64 Byles

PIC16F84A ug S{wTe!
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METEH TR (@A
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Intel Corporation «izree FEm #r9ziad &0 Intel MCS-@3(Microcontroller
Series - @) 2 voes Ffae T o | w1 B s sfag fwrm v o=
4f System on a chip BT “ffee 71 voes TAEHBFE 33 986 RAM, 8
fer=aEs ROM , aft 51w, »6 Fifaa oo, 8% 10 1B (v farba )=z Siar swas Afadr

fwram | «ft T=fem v faibr wale et
TEEEEEE | T 9F e e
qATAE WEATGSTREE W0, @F9- ATRICS],

ATRISSI, ATEOS52, ATEAC2051
ATy |

o bo@d TETEFThEICES B T
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s | 0 @ mn , wefe wne v B e e
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#pfe FE TS & |

Vo | GEGAR I6E S &0d 9956 &
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-3k | maTET (A% 3 e wieee: QuTe I [ WIEsTE O AT FIE A |
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v.©  JATCE HeY

e FnEe s @ B 91 2fGuse Afes
feeEs o o7 ©E GAATEE FsT 90 |
i cn R v e T S | 14 -3
AETEFFCRAE 47 2FE | WA DR
@ e R e @l eerE 74
ARTEFECREE 9 dree Fufie wiraree
ow | e FfesfRt Freen, s,
faraie sgE, @oE, wwE, v a%
it aararee By wrefEresE | gafe
TEHECREE FaEe Ferms Jny sy
g 4 wGHrE Towe e TUw gl
facra orar sty fewerEs a1 o9 tefe wm
Fibe s GWETEE oW | (-
GFfeeme 9o gwaree Froy F#re
AT O AFDANE AETEFCREE TR= &
Tome, ummEe FEoewE (96 (GRferE
g ), Teala, ey @@t 9EmoEE (oD
2refs qa frfes o |

AT IeT W (afiET

MG ATAT © 2T THFA-2

Analog
Components

Digital  Embedded System Software
Components |

Converters

Ba: v.q GIETTT DT

iy opffes Tearda STy WARE GNATEE RGN | OF6 GUETeE PIIY a9t
AR s gwm g | ofter w3l Rrmfis sf-Tim et @1 ars 3

o  OFE FF qAEE FAS YF, @TH- BTE g5 T wararee Frsty 11 wyE BT

THE G S 99T 57 |

o G Gremiers (Tarze B1E) 1 2w &g |
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warares e e Wi | ares awares ity foy oy varwa B gum
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GEHES (]S 496 99 & |

A Aol veum, ararees cmfd 6 S e @ e, omfe Seimy 9
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] 5

Gq b S0 AZCEFRCRETE (ATtiny84) TI2E F4 91,2, (G=12fT)
T AR ANED 5159 '@ WE6#[B = P |

erATEAIY TP
ATtiny84
I Bhciiioss (Programmed) i
3 @E&oq 4700 wffy
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8 ET @TE [ A @ Nig
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Jaene)

o8



3038

TR (AP 339

BTSN YI=:

y) A @ TEERTEFET gem FE 93 rea fivew W I PR fee
FCAT | A AACE TA, (SE WG am o dfas e a9

v
(PCINTS/RESET/ADCO/ W) P33 1
(PCINT3/TALI/CLKIIOCTBIADC) P83 2
(PONT4/XTAL2ICLKOOC1 BIADC2) PB4 L 3
GND (4

V((C

| PB2 (SCK/USCR/SCL/ADC TO/ANTO/PCINT2)

] PBI (MISO/DO/AINI/OCOB/OCTARCINTI)

P80 (MOSUDI/SDA/AIND/OCOA/QC AREF PCINTO)

ATtiny8s
L [ o9 e | (= =]

2) NEEEEEE ¢ b, 992 q - A sy Rt @fEite sge e | @fETE
TEE ATETR(od g TTE 0 Pia GFEfTd GIFIe (+) TS FE |

Vee
'

S o
“"”Dh

o p2 —
ATtiny85
v o~ O

'll_rl
mEmln

) TSIl GFEEE FIMATE (- ) LETET ALY FLYF S |
8) WETEFHCREET 8 7 s GND (218®) Tt wne argcse e wre |
@) WEEECREEd b 7 (VCC) Fitem 7 sv el s wgns wre |
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q) comiwe FRreEsicg wrer 9r40s e, WeyE MEreargEEa® Al e i
SIEF GFIENE GEICE A | URGE COTAITAE [+Ib (IR COMITAa reted Jeael
T NS RTEENE A AT A |

OPE AIY e wersfewre g Barg |
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TzreEns Tools ->Board -> Boards Manager -> Type: "attiny' ->
Install e sFpRe S ME@CEETE o @rE ATtiny 2990 o9 | e
foar wrepras @0 @ifEs re oo EtERThERbee Fred (slew) ST 9 wiee
&= BfF ATtiny Microcontrollers ots =5 / =1 =a0a |

r —_—
s Tt
"
Vikucoek it
’ S FE—
Eonee L el ot Sy anerm Dafieam i WA METINT OF At

Cavtioe here miw

1 T

Brgs v B addtcral LIALs wne o maih row
Compim IR BAN #I0B 264 2O mata DECH SR, SIDA 84008 A
;i T Il WAL Al ) 0 e

< 1lan

Enak
w ared,

Ui #
w fagyE

£

oF Che Tock & TR t Il -
' s (e S T
o LEad
Spguone Eowrds Manepw URLL RV LR R T LA R0, Ol T R S TIy | MOMEN B0 =

v Eise e il

(FE BALEICS (AT FE OF (78 F031 | T9 5 I (SHHET EETEE TELHHraeEd 929
AT | W TEE T OO T Y & IEES (FE6 G TIEE TS AF | 92 54’
TRl AR T (I CELEMS frsa (e e

#include <avr/io.h=
#include <util/delay.h=

int main{void)
wehile( 1)
{

DDRB= Oxff; /fsets all the pins as outputs

PORTE= 0b0O0000001; fsets the LED at PBO, the green LED, HIGH or ON
_delay_ms{15000);//keeps the green LED on for 15 seconds
PORTB=0b00000000;Mturns the green LED off

PORTB= 0b0O0000010; /fsets the LED at PB1, the yellow LED, HIGH or ON
_dalay_ms(2000);//keaps tha yellow LED on for 2 seconds
FPORTBE=0b00000000; fturns the yellow LED off

PORTB= ObO0O000011; Mfsets the LED at PB2, the red LED, HIGH or ON
_delay ms({15000).//keaps the red LED on for 15 seconds
FPORTB=0b00000000;/turns off the red LED

)
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Hinclude <16F84A h=>
fifuses HSNOWDT,PUT,NOPROTECT
#use delay(crystal=8000000)

short 51 // Used to know button position
unsigned int digit, digitl, digitl0. digitl00.digit1000;
unsigned long
unsigned int seg(unsigned int num) |
switch (num) {

case 0 : return Ox3F;
case 1 : return Ox06;
case 2 : return 0x5B;
case 3 : return Ox4F;
case 4 ¢ return 0x66;
case 5 return Ox6D;
case 6 : return 0x7D;
case 7 : return Ox07:
case 8 : return Ox7F;
case 9 return 0x6F;
1

¥
void main() {
while{TRUE) {
iflinput(PIN_B7) == 1)
g = 1;
ifls = 1) {
ifiinput(PIN_B7) == 0} {
s =10
i++:
if{i = 9999)
=1
h
}
digit = 1 % 10;
digitl = seg(digit);

output_afl); A Turn of T all displays
output_b{digitl); {/ Send ones digit
output_al(8): & Turn on display for ones
delay ms(5);

¥
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NEEFFGREAE @A

SRR RS PR @EIT (Program in Assembly Language)

tmrQ equ
status equ
porth equ
opt_reg equ
trish equ
counter equ
arg
goto

Ox01
Ox03
Ox06
0xE81
Ox86
Ox0c

0x0000
init

; kRt delay subrouting *#*%s=

delay moviw
movwf

(bl clrf
btfss

goto
decfsz

goto
return

pEFRE2nitialization part of the program  =***#

init bsf
cirf
moviw
movwf
bef

10
counter
tmr0
tmr0,7

5-1

counter,1

ol

status,5
trisb
b'10000111"
opt_reg
status,5

; ¥REEF and of the initialization *****

¥

main moviw
movwf
call

moviw
movwf
call

rrovlw

; ¥¥EEE the main routine starts **¥***

b'11000000°
porth
delay

b'11111001"
porth
delay

b'10100100°

; reset vector
; jump toinit label

sload 10inw
: copy the content of w to counter
; load 00 to the tmr0

SCE

: test the bit 7 of tmr0, skip next line if bit

; 7is set
; jump to previous line

; decrement the counter, skip next line

: if counter is zero
; jJump to Ibl label
; return from subroutine

: load 00 to the trish
load 10000111(b) to w
; copy the content of w to opt_reg

; data to display 0
; copy the content of w to porth
; call the delay subroutine

»data to display 1
; copy the content of w to porth
: call the delay subroutine

; data to display 2



=8l

movwf
call

movlw
v
call

roviw
rovwf
call

moviw
rmovwf
call

moviw
movwf
call

roviw
rrovwf
call

moviw
movwf
call

moviw
movwf
call

goto
end

porth
delay

b'10110000°
porth
delay

b'10011001"
porth
delay

b'10010010°
porth
delay

b'10000010°
porth
delay

b'ilil1000'
porth
delay

b'10000000°
porth
delay

b'10010000°
porth
delay

main

el AT ¢ qidelb @2

; copy the content of w to porth
; call the delay subroutine

; data to display 3
; copy the content of w to porth
; call the delay subroutine

; data to display 4
; copy the content of w to portb
; call the delay subroutine

; data to display 5
; copy the content of w to porth
; call the delay subroutine

; data to display 6
; copy the content of w to porth
; call the delay subroutine

; data to display 7
; copy the content of w to porth
; call the delay subroutine

; data to display &
: copy the content of w to portb
; call the delay subroutine

; data to display 9
; copy the content of w to porth
; call the delay subroutine

; jump to main label
; program is end
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A[AGE THRCALST W AT A w5 | v
GF (WEEF6E GG TOMEEE o 6 |

G EE A1 @ Weet ey wze’ TeErm wee
e GATAE (P AL B ATAGH TS AT | G4
TR AL ARE (@ w2 et b A SR swira
AT AT Ay aee =3 | s ey v wageyd
T, TGF RS (7 LR e a0 = |

foar: 9. 3% fEfaw omrae T9ee

5~gay forecast

2y




Qb I AT € FiZel @Haa-2

4.3 Egae ¢@d (IR sensor)

TTEAE GF qaeE @feraEE 41 w4 | (GEfera
faraih W2 warm Efer Trage @40 o oo
T DI ARSLa G QLI LR Fad (e AH0
67 517 W6, T4 I2M6 TTFAE (afGra= 718 =2 |
G g Tngae ome & @t dge
w9 cigafdres  GREfesmm WG aags
TELEFCGFTES ATEET OF A T2 G B
sffqgda w2 A7 |

94,2 IS 74 (Smoke Sensor)

e wedie e Befafe vume e fbfes sars

g 9% @D | Ot TET 9 92 T9ae

&b eEE | TEe o drerst oe,

Ty, Gl g AL QeAieE (T 99E

ATSETE | G SN AT F6 e,

Teoy T | e A (EIGA Fe0E (@ e -’n\
il e @G eve cEing et face gt

TeE FE | (SR (SR qenS I OFA \
T (TG ECA B (TS A |

4.4.9 77 @7 (Gas Sensor )

syt o fafey wawa s
TEgrE, fires Tenfe «g
Teifafs Moo sars #a |

& YETEE (R TR
Tgre GaEE o4l 414 | ey
ECE i E R R E CE EC |
e e = s s
Tofes wam w @t T9z=
s I |

four : a.x3 70T G

2038



2038

D00 9 e T QWS

4.b.8 @G=AEsE &FE (Tempermature Sensor)

@ “fgael FaE G GAEEE G 949EE
w1 | GIEE (8w (BEAIATE i iy gen
(- HEESTE S e FRS! AGq FhE T
BE-9.20 47 o G=IEEE o, T9E FF 9F0
foegm & «fmm wseme wwe 3 FEy
s cafe wve e guren sifaaen e o
GFATOG YT (TR 20 Al = |

.u.¢ JFnE @R (Moisture Sensor)

Ffare TRw effes @eEE Srenny W98 AR | AE,
Foare Terfv et s Wil Sge G erreT 9 |
o Thd SES! AT Fere G TAADE FAEE 92 FaUS
sticar | wifes Wy fo =fam wif =g &6« w9 w0
wifore cmal 2ty wrftim @ree Ay Gfbte =ye W
ae i frm e By oft @ erree cemom e
GhELE I92F 04 (F40S AT | o@: 9,98 IIEHE G

q.0.% WEHFE @ (Ultrasonic Sensor)

G HES (7 Qo T8 ALYy qEg AN o
T[S T | TS SEGHS ASE AT G0 =W G [l
AT GG A A, (@] g 0 TG AF 20w
TE AT W S NG | G0 WG e ©F oy
a9z sta ffesrardg e fore @tg ) @ wErag e
[ T GG HE |

9.8.9 ¥ &4 ( Current Sensor )

w G AT & «ifaam snat a9em o,
o TRfEFreng HfEwneE T a0 e
e B & | ACST12 (o9 a6 a6
G 0] OITEd Wy FEpF INET “AfaafEs

e o yefeeiry sifaae sare @i
< CHETE P00 ClN (BT 9 91T e
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9.0.b
SHBEEE o7 ( Water flow sensor )

FHI-AIfere «fifea =g fs «faam = efee
wrv o Afase @aE we suhE @ e 90
eqbE @& FbE aEE 9 =W eqnE G
(TR WY @ Y9 @59 (Rotor) T€E=
Fq1 73 17 #1f7 74 2f2fes o7 o4 Tare AN
a gftmm ofe ot wta eprice Y Rge
wrafERran =ifem wfdes «feam fde @02

.45 FFHE @R (Color Sensor)

fafeq = (FF17) ofes w97 w0 =97 Ga
Iz &= = | ey Telgs 7fEs, @Rt
g woTAGE e w ey e FEe
fofse @are «@DT @ eggrd | @@=
G T T 40 @EGE BEE S
AT qars e |

q,0,%5¢ #TE @4 ( Sound Sensor )

% 9 ACSLE AAGEL FAE T AT
(P TI9EE T4 T | (SrEl (WEEE 9
FEEONa U P T AECEEA
F9EE T (2 TESHCFFGTE] ASET
e EEE BE | 9 e Alesie
Bl farra fora sl Ere 41 ey 75
ieale PeE gwe @ta W s
fFrolpiraa A4 SIS oE |
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TG 99 e FewanE W

9 [ Ao 45
B9 5: 0 qifere wfery w1En feEe @

RIEERER

siraear ageie @ e bfEs Fa ereter gy Saws ©iET |

-
o UG #AEG FHE A S fTsETgE e = A7 |
o EGPIEE T EEE S ER |
o EfEEE e TEE e A0S AR G G e feeEn A e
=)
o T I TR T FRYES (AT IRISEL 1S 7 ARG A Fwe
AT |
e TS

o EiL iR AT
3 EIGICELC)] ERtipt

(Arduino Uno) SE¥S >
3 eI Se Gefeisa | BCS47 (waforae) y &
© Srrs IN4007- High Voltage, High \ B

Current Related

g | fwe G (5V) \ B
¢ | WEmRoE fefemm y 3
b G I g e Terafe TG TS
q T @S/ GETE @S rRIfE AETEE y &
v | fowe wfees 10A > &
b | SRS G HC-SR04 » &
So | #(EG () a=Ife ifey > &
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QWY WET AAD & IR @A}
<RITEe =%
) TWGFATE T GR FRGLA @SS WA FRTA WS | FREA (R T HgA e
AR (FSLAINE GO FC |
o oCaE 2090 (echo) Ftem 7t Sfeacar sy #e Fm a9 (Trlg) <F 7 sam
o7 g S |
o TSMM (VCC) 97 7Y SEFEEtTE ¢ (B 99 418% (GND) TRIE 6 |

%) fare afEGrm Ay TR 992 plug e FCE1 | AL @ GF0 GEAH IEA FewT
e o1 BEehie S Y YT A 4 ST e Y whE grete waEtE

| S

wall Plug
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EHTEAD 9 e TR v

Plug @3 7Y 7eg@ Fal @ -3 (CoM-1) (rF =@ O e Plug @ =o@
HTT AT AlG | FEEGE FeYS =0 (b brag 9 (AU |

@) T AT GG G T4 &, GG [T EA0 ee Had TS (AT | (e
TEE WA AU TA WA Q4A] [qwpe werEn @g W) o« 9t S wrpen
CEIEl FCSANTT FIG0 =g FAL | Q49 (ST NEAMCEATS @y 509 Fa0e
o9 | LA WHICH (SIET (BT [@Feild NATCEIAe (T Fte 23 | (2l @74E &
CETE TR (@IS0 B ALY TqF =4 |

= BRI FEE aEREE daa
p— W B E R R BEE R EE R R —

Lamp

8) «F erEnEd W Crwe] wae MU (FE W ora T G FIEC GENA, (I T C50F
T T AN | 9% FISHO0F T T G ANEE FEE fons SILa ©I9 F40S 204 |

o SEGEERE TR AT (SR g AR Fh0s 20T |
o (AT (B @@ T A e it o o e =14 |
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T AT ¢ TRe @rFa-

o F(3007 HIHE TES FA0E T, TR T-F FACS EA |

fdefine TRIGGEERE FIN 12

fdefine ECHO_FIN 11

fdefine MAX DISTANCE 200

fdefine RELAY LIHE1l FIN B

$¥include "HewPing.h™

MewPing sonar{TRIGGER PIN, ECHO FIN, MAX

unsigned int critical distance_oms = 50;
bool

state = 0;

vold setup() {

Serial.k in {9600} ;

pinMode (RELAY LIMEL PIN, OQUTPUT):

digitalWrite {RELAY LINE1l FIM, HIGH);
i
void loop{) |

delay{bd);

readlistance () ;

"y

insigned int distance =
Eerial.print{"
Serial.printi{distance};
Serial.println("cm™);

if (distance < critical_distance_cms}{

while {distance < critical distance_cms] {
/4 Check 1f they mewved away
readlistance ()}

delay (8);
1
gtate =

if {atat=) ]

'etate;

Serial.println ("L r Open!");

digitalWrite (RELAY LINE1l PFIMN, LOW); //

DISTANCE) ;

Turn the light on

&) FASEFSNT e’ (SN T 9aTe Syl &,

weifaafide way@ (oMW (@ Tarene bR T |

CEIEl (2T SIS (Fel

b) RN (F1C L F-FE (ATF TOAEAC FAS I TS Al (PR aR

(HTEed 8o (FE & |
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TOEE0 T4 4 FETTOE W

T9-3: (A I S0 Srorar “Afsrer = |

ARROR TiE

o orEEAE qEefe © TEWE BfEe FE G Mg T 6T |

o  TUERHYY FE 989 Fa09 254 |

o TR oy 9929 Fare iET |

o (AMTE (FE [ ATRIGE Afaes Fars AET |

o S AR FAE T AACLA (FEHE HTSDIG Il A HGOHE T

e #ET |
ST TS

2] = T R

s | wrfes 3BaAs # .
(Arduino Uno) LR . .
% | ©NE e @EWE e | DHT11(4 pins) ‘ s o
o | @fEsT 10k Ohm \ y
8 | TR FREA HeTA 2w S TG TS
¢ | @ Q@G REAE @ wrafa AETE s &
v | BB T Usb-A to B Cable s
FCET 4

Y) @ @TE GHE G F |
Q) T 9, (FAA (W16 (oAl W qATE; (TETAILE WRIGLLE ALY FRAF B |

WG Fala Gy orre wioterE wepre e, fora s wes ordie Sy |

o AT 97 (S)/+ FiE IEEIEE ¢ @ ;
o CEEER e el wefedtm aamsi A0) f&m;



290 I AT € FiZel @Haa-2

o AT WEAE (-) et wafedtng e e oy TE

w) SR [@AerE SEAThTad F0Y AYE A |
8) Teazsfl Fomrs 75e1 Fa9 G O FEEE (F1T THGET BAl ATAG:

https://www . brainv-bits.com/post/how-to-use-the-dht | 1 -temperature-

and-humiditv-sensor-with-an-arduino 9% #es (0% @6 ©IEATFE FET |

@) WEGLCA AEGE v o9 (Al *I4a TITH (O SGs a WG L0
HEfEE 0w FTAE) |
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TOEe 9 e FIEreTe

&) (TN BTG T (T T A AT 9 | WAE FAE o Arduino
IDE == go to Sketch == Include Library == Add ZIP file 4% s7=1

A FET
)y perte gomie | Adaing 101
Fle bt S Tl Help
Vel Compie iR
pead bl
M. sed g P oSt

Ptiid o carrpted Bnary  Clrfodled

ShawShdchFolder  Cirlekl !
bt A .
an PP DRy
4 el Fedamp g
g
Seriak bagla 3000); HPADM
geiy (80000 {Deloy 50 let aywiem boot
Eplen

duluy {1030 3/ Wedt before secwnsisy Lensr  Ehomd

q) g4 4 @ T GFREE TeAEE FEE, (G G WIS Fa |

@ Select a zip file or a folder containing the library you'd hke to add
Look in: jdhas
=3 i
=L B 3D Objects
e AppData
Recent Items
5 Contacts
Bl Desktop
- [Z Documents
Deskiop " Downloads
i Favortes
& Links
|E-'| B Music
Diocuments i OneDinve
= Pictures
g Roarming
= P Saved Games
Thi= PC A7 searches
ush_drmver
* B videos
Metwork
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FIEf AAD © ITET @HFA-2

b)) cErsEE weiere e ol fas wfem we feg e orace S

#include "dht.h"
#define dht_apin A0 // Analog Pin sensor is connected to
dht DHT:
void setupl(){
Serial.begin(9600);
delayi 500);//Delay to let system boot
Serial println{"DHT1 1 Humidity & temperature
Sensorn'n");
delay( 1000):/"Wait before accessing Sensor
tlend "setup()"
void loop() |
/{Start of Program
DHT . readl 1{dht_apin);
Serial.print{"Current humidity =");
Serial.print{ DHT . humidity);
Serial.print{™% "),
Serial print("temperature = ");
Serial.print{ DHT .temperature);
Serial.println("C ");
delay({5000);//Wait 5 seconds before accessing sensor
again.
//Fastest should be once every two seconds,
t// end loop()

5) 9T (FemTES fBFE = fhe e Frsd @t vy |

)include <dht.h4

nclude <dht.h>

idefine dht_apin A0 // Analog Pin sensor is connected to
the DHT;

reid setup(){
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Basic IoT System Projects
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siaqs Brare gure G Sy walb fTedet (ar e i «fafoe ) e s g o
fTeER (40F AT ©bl (@EEd G TE=18 ©itnd A4 FEET 490s w4, dANe Sl
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CIBT &R GBI 1 E: fTeEs w9 MojEe whrae Pt aem S = 4
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b.2.5 Bluetooth (Fg¥)
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.29 Zighee (f&mif9)
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¥.2.8 Near Field Communication (NFC) (45a%f)
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void setup() {
2 pinMode(13, OUTPUT);

¥ 1

{// the loop function runs over and over again forever
6 void loop() {

7 digitalWrite(13, HIGH);
delay(1000); // Wait for a second
9 digitalWrite(13, LOW);
10 delay(20@8);
11}

fom: d2.29 TRfEsm @w
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Arduino IDE -->Tools --=Manage libraries

© Librwy Manager

Trpe A v Tope Ml «| s o
Tyt

by Wil Hant
A compact Arduing MMEA (GFS) paring library A compad Ardusns NMES (GFS) paring Brary
Morg oty

Tang PSP 5

by il Hart

A compact Arduing NMEA (CPS) parusg library & compat drdune NMES (GF3) partang ieary
Moy wig

L¥)

(G FABER WEE b T | FEER WCAEE (L0 A S 92 w0 GPS
Tiny wfee=e e @@ T | T4 Trens 5 Fa (4re #0E qio aees
TR | (@ (T GG AfCTa Ta5Ta 0

@) G TECETAE (FE TILE0T 6 (FIET6 (714 | (FIEH G121 T4 7I4 7o A0S
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#include <TinyGES++.h>

finclude <SoftwareSerial.h>
#include<LiguidCrystal.h>

LiguidCrystal led(13, 12, 11, 10, 9, 8):

static const int RXPin = 4, TXFin = 3;
static const uint32 t GPSBaud = 9600;
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// The TinyGPS++ chiject
TinyGPSPlus gps:
int temp=0,1i;
// The serial connection to the GFS device
SoftwareSerial ss({RXPin, TXFin);
String stringVal = "";
void setup() |
Serial.begin (9600);
s5.begin (GPSBaud) ;
led.begin (16, 2] 2
pinMode (13, 00TPUT)
digitalWrite (13, LOW) ;
led.print ("Vehicle Tracking”);
led.setCursor (0,1)
led.print (" System ")
delay (2000);
gsm_init (};
led.clear ()
Serial.println{"AT+CHNMI=2,2,0,0,0");
led.print ("GPS Initializing™);
lecd,setCursor (0,1 ;
led.print (" No GPS Range ");
delay (2000) ;
led.clear () ;
led.print ("GPS Range Found");
led,.setCursor(0,1)
led.print ("GFS is EReady"™);
delay (2000) ;
led.clear () ;
led.print ("System Ready");
temp=0;

void loop ()
{

serialEvent () ;

while (temp)
{

while (s=z.availablel() > 0)
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if(Serial.find ("OK"))
at flag=0;
b
delay (1000} ;
|
led.clear();
led.print ("Medule Connected.."};
delay (1000) ;
led.clear ()
led.print ("Disakling ECHO") ;
boolean echo flag=1;
while (echo flag)
{
Serial.println ("ATED™)
while(Serial.available()=0)
{
if{Serial.find{"CK"})}
echo_flag=0;
¥
delay (1000} ;
1
led.clear();
led.print ("Eche OFF") ;
delay (1000} ;
led.clear ()
led.print ("Finding Network..™):
kboolean net flag=1;
while (net flag)
{
Serial.println ("AT+CEINZ"™);
while (Serial.available()=0)
{
if{Serial.find("+CPIN: READY"))
net flag=0;
}
delay (1000) ;
1
led.clear () :
led.print ("Network Found..");
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delay (1000} ;
led.clear () ;
1
void init sms ()
{
Serial.println("AT+CMGE=1");
delay (400} ;
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CSerial.println("AT+CMGS=\"8825T737586%"") ; f/ use your 10

digit cell no. here
delay (400} ;
]
void send data(String message)
{
Serial.print (message) ;
delay{200);
!
volid send_sms ()
{
Serial.write(26);:
}
vold led status ()
{
led.clear ()
led.print ("Message Sent"):
delay (2000} ;
led.clear () ;
led.print ("System Ready"}):
return;
}

vold tracking()

{

init_sms () :

send data("Vehicle Tracking Alert:");

Serial.printlin(™ ")

send data{"Your Vehicle Current Locatien is:");

Serial.printin(™ ")
Serial.print("Latitude: ");

Serial .print(gps.lecation.lat(}, 6};

Serial.print ("%n Longituds: ");
Serial .println{gps.location.lng{().,

6);
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7 https://www.google.com/maps/83.2630696, 77.3022699, 14z
Serial.print ("https://www.google.com/maps/@") ;
Serial.print(gps.lecation.lat(}, 6):
Serial.print(",");
Serial.print(gps.lecation.lng (), €):
Serial.print(",14z"};

send sms () ;

delay {2000} ;

led statua()
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