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ping T ARERET SR WY 0T BETSIW AT TR TR PR Commeand promt SeE( 507
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Best match

- Comimana Prompt
ApPR

Apps
=  This PC >
= Component Services >
=N Control Panel >
Settings

D Wiew your PC name >
" Change when the PC sleeps >

G See If you have a 32-bit or G4-bit
varsion of Windows

=l Choose your desktop background >
search the web

A2 com - Sow welbs results >

= 'Cl:!l"ﬂl:l a Prorm et

o¥; e #ils ToErerr Pl ping T aww 1| ok Gl Taes RSB
=i =g Py ping WS o9 o |

Microsoft Windows [Version 18.8.18363.535]
(c) 2019 Microsoft Corporation. All rights reserved.

IC:\Users\EngrSaif>ping 192.168.1.12_
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ommand Prompt

C:\>ping 192.168.1.12

Pinging 192.168.1.12 with 32 bytes of data:

.12: bytes=32 time<lims TTL=128
.12: bytes=32 time=2ms TTL=128
.12: bytes=32 time<lims TTL=128
.12: bytes=32 time<lms TTL=128

‘Reply from 192.168.
Reply from 192.168.
Reply from 192.168.
Reply from 192.168.

o e

Ping statistics for 152.168.1.12:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = 2ms, Average = Oms
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Natwork cabla

Modem ISP

o

Router Configure 1% &+ 2UTHR *HIH FF1 TR (T (17 Gf6 ST #iee= ey A(C6H
< A TS =7 | R @ (I e 5D J16ET (Mozilla Firefox, Google Chrome,
Internet Explorar, Operamini) Open 9% Address Bar- « 9185134 6% [P Address TS &1 |
o &to1F @ifAa FTORET IP Address (SR HA0TE TF AT | ST ATSIF AEOIER (LA
& TP Address 91T ST | A AT A0S ST ABBITER AN 8 WG TN Aoy <tier o 7 ek

Fi-3¢, AT AT ¢ WReT @EFA-3, T @ TR o7, »7-307 R,



338 witfl Ao @ writefd @iy

IP Address TP ALY | T Svmat BRIy TP-Link 4RT Router Configure TRRT &ifdFtT (et & |
SEUD RN AEHS Ty ok WA IR A |

WA TP-Link R Router Configure 399 | BI% TP-Link < f&9% [P Address (192.168.0.1)
AT Enter Bution Press ¥ |

od: iEwIee Brfe Wik ST T W SRR ASE v &

SR AT 714 T30S TPT ATy FEoT el fewd® TPwiv o #Hewe 30T
T ETACS T GO WIS SRAGTITE FIee FGER T e eI, o RROT A
T A |

YT User Name &9, Password BIRIT | User Name 31 WGl admin '@ Password &% %% admin
04 Enter Button Press %% | ST &7 G@ifeer aiShnr wer iy we <A | werms aishicm
CoIREA T ST |

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

C  © 19216801

== Anps LA hitps://meetgoogl..

od: GRTRTPR FEOTR BOWH & PGS TIa 3 A |

User Name: useimama
Pazsword:
Rack. _ Heat
o0 SIRFA F3F WIERY 1T oW ¥ |

W0
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P Address: oooo

Submet Mash: T
Dietault Gateway: 0o [Cptianals
Primary DNS: D000 (Optional)
Sacondary DME: 0.0.0.0 (Cpliona;
| Back Next |

08: UPT P WG TR o |

Ouick Sstup - Wirsless

Wiralsss Radio Enabida -
LY TR-LIMK_iB5aIE
Ragion United Sialss w
T hanmak Al L
Mooe imp e .
Chmmne| Widtha ST b
Max Tx Rate: 150bpa =

Wirslsas Seciaring

- Disnbés Secusity
RSP R AN 3 PSR
PSK Passwond! )
(e Ean BB ASCN ENAFECISTs Dataesn B ano 83 o M A ERATEIIarE Bans g
Ho Changs
Back [ Mem |

SR AW S Erihee YORRAG AreR YR W, TR 3G/4G Only (% Click 3 Next
Button Click 3908 W4 | CRAY WY Broadband Internet S WAN Only (% Click 30T Next
Butten Click 5% ¥H |

Quick Setup - intermet Access

The router provides Tour Intemet access mode Tor you 1o choose:
=, 3GMG Only - Oniy use 3G/4G6 a= the access o the Intarnat
-, MEMaG Prefermed - Use 3G/MAMG as the primary access, WAkl as a backup

= WWAN Preferred - Use WARN as the pnmary access, 3G/ as a backup.

'CI‘.I'nI'_.I use WAN as the access to the Internet

[ Back )] [ mNext |



3% oA AT o Wikt ey

ISP (Internet Service Provider) 3¢ 2o w1, «usst e <Ies SR Static IP-T% f3Fs 309
B AR Y 5O WY | S Ay BT @ AewiS T, SR PPPGE (Point-to-Point
Frotocol over Ethernet) [ So &R |

TWRY WA PPPoE (Point-lo-Point Protocol over Ethemet) Connection B W& PPPoE (3
Click ¥ Next Button Click 908 229 | Uf# 977 (FIW Connection 20 S B B e ware
Lo

The Quick Setup is preparing to set up your conneciion type of WAMN port.

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

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

= Static IP - This type of connection uses a permanent, fixed (static) IP address that your |

PPP oE Comectiond[d %+ ISP (Internet Service Provider) ¥%F @WE User Name R Password
'€ Confirm Password IR0 Next Button Click 3978 &7 |

Quick Setup - PPPoE

User Name: Hw00100@uddipon.ap
Password: [ TITTITIIITT]
Confirm Password: ----.-----.l
| Back | [ Next |

B Wireless Radio (F Enable T Wireless Network Name ¢RI ST Wi-Fi-¥ & %9
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G affE GoeNE goiT 39

4TS Bie, G AW ity afk PSK Password <9 @RI Wi-Fi @4 Password W Next Button
Click ¥ TF |

QUICK Setup - Wirsiess

Wireless Radio: m
Wireless Hetwork Name: rRaghed ICT lA!sn calied the SSID)
Region: United States -
Warning: Ensure you select a correct couniry to conform local law.

Incorrect settings may cause interference.

Mode: 11bgn mixed -~
Channel Width: Auto -
Channel: Auto -

Wireless Security:
Disable Security

a WPA-PSHKWPAZ-PSK
I PSK P. d: Rashed@ICT
{v'ou can enter ASCH characters between 8 and or Hexadecimal cha
No Change
[ paeck | [ Net |

«*¥ Congratulation Y3 Message WPRA | Finish Button Click I70¥& WINIZAA Router
Configure T I |

Quick Setup - Finish

Congratulations! This device is now connecting you to the Internet.
For detail settings, please click other menus if necessary.

fack | | Fish
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2 System Toolz NGF Reboot Wi « T3 w9 SitaT oSG R1% I9 S0 | €99 Reboot
Button CHek w0 TR Restart 0% | SRR SR Router Configure WA W0 9FE,
AR T S w | PR R = ReBtw S vt P T G e e
A i e R BE i A TS AR |

System Tools

- Diagnostic

- Firmware Upgrade
- Factory Defaults

- Backup & Restore
- Password

- System Log

o YO ST ow |

Click this button to reboot this device.

| Reboot |
Restarting...

R




2032

Pl aff eI o 3%

ST
e Ter e

>, FPATHR (oS CofF T (LA T LA I DIAPH IR IR =?
R, A0S 8¢ AR (9 I 341 F |

O, PREORT FJIET PR P JIRIT 4T A2

8. IFATHR (oS IS & e

¢. SR S 67

b, TR Gf S (oS TS ¢ 12
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Open-Source Operating System Installation

@7 G (Open source) WA w3t RealiF Tabawm Saw woon o R = S
weraTer | @ soer R Themt tof w Ry TR STERIET TG AR o FHOSTH
T @ S T T A | S o iy P RSB e ey
TGS N O R G I 1T G T NI R ¢ e e W
B 1 WITF | I GTPT (T OBl R T WO, GINTE cetpiTnr B cmes Gt G
w9 SREFDT it et e | e e et et Py e amm Premm os
- B4% (Ubuntu), GO (CentOS), @REIT (Red Hat), CFWRT (Fedor) Xonifir agw
T NI | 9 SRR CETRT oo Gt =iy PRt T, ST cifie B 3 e TS
w0 e aiw e Wi YR = P |

Linux f
1ng§

USER SETTINGS

@ ROOT PASSWORD @  usercreaTioN

Root passward is set . No user will be created

o ST O SRR

e OO G W FPE0R 4+ v $20S IRY
s SifERT it weiaibe St S s e
s XEFD porr 0 « wEmEw TS JRT

e S Pt
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ST T ocRBe BT St 52D

COTAT ICSICY IHTH IR TGS 8 FHHGR IFHE (SR | GG 8 6 « TR
AN FATE Cofd =W | W5, G, WS, HifH2E, Teliem agfe 2o zeewme s
TEIE, NGNS, FOH T 20T FTH\GHIA | FTCGWIACE H2 Ot ©ft FT [ TA-
0T AEOSWIF 8 IR ATOCTR | AR ooy = s oW weheie A
QOGRCE MITTS ICH IR AT FEHGRIIACE W AR 1o G0 “Af0* (Environment)
VI F( | PG 2TTIE TAIADR HEBRa Ay FFoebire oy Téemia 9 &= (Access)
8 RGN A ATE | TR FEsT IR 8 TOSTIT GF R «fs THRT Beond
G I | TR PIEBa T2 ST (I GIISeT SRS w1 (S8 IECHIRTS fwew=i=r
o Reena ter sfte fas #ife )

GCAT G BRI -

SUIAF-3TT AT G T G KA FIHTHIF TEOCGTIR ([T TY@ T ARG SR
ST TN W GR TFo RIRGT FPIET ALHI JIRFPINE TRoCWRL AfGqe, Afaad,
Rl

T4 S & T “iterd Noxg IR o @25k s, -wapt Aitws ewset,
TR JIeE (e T | PR & Sgoy 7T 16 o 559, ¢t 36 1@
BT BT weAicafbR BBy |

ST T wreiafor Fesow «

G @I SoACafBR. BT S S S 557 SRl TR A (R ARG P iy
TATEDR PO 2T T FOUTE (AT B @OTT IFATHIER T JCRNIF 8
TPLSHIACE fHE, OgIUET G FCOIR DN Ug e S AlF 8 FooAgy J0o HRIWY
FATT AT AT DS FACS TNE T | IR0 AACROR R 91 =1 B3reer, Tw ey,
T, YT, NG &APf® | GRIF 557 (& (F& 0o GTF weafbr Fssa Ji

T 379 WHICAioR FBIeBee T (16 T_IT &) B@, J1 RAMEeT TRaR 40 AT @R T (TR
« TP O e ~Afag$ #AfaedT, Afaeia 2enfv 3 farer 37921 03 ¢ WTE GG
T Ao TS AN, Ot ST EIf wrafor BT I 1 Android , Linux, Debian,
OpenBSD, FreeBSD, Qubes, SOS =0 (b €Taiw Gt Soitafby st @ Bwreae |

Ty, N AT 8 WS @F-), 4 ¢ G A, 5-30W if,
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wHiitaior Fw «e eFren

IR AT ¢ wiRel® @FeT-y

FHTHE “AABIETE CFea WA FEsace 12 St o 341 =7 | 72—
> | FRIfSfew/afofes Sitafbe 15T (Text Based Operating System)
3 | foafsfes wmiitafir Fioos (Graphics Based Operating Sysatem)

GIbfER weafdk Fosy

«q {FCET AR FHIEoT 20 IS 7L L8EF ST | foF Tt (AT OF I FIeE
JIGAT GRS @R T IG [F-@I06T YT FACS AR A0S 2 | O
b S AR FEB SPeta F 4g F909 =¥ | Linux, Unix, MS-DOS, PC DOS,

CP/M Zw5ifey @ 4ataa Seficaibr Fesooa Swigaet |

oafdier a1 af¥rre weticaftr Fics

AfEFTHT I Braw G IS At [ IO ARGEWT 41 et o foafefes ar
SIET SATCROR PIEBT 0T | @ GF0A9 AR PIEB0T [SF FAAR (AT SF 0T FIeT
G IR SHIIATE (RN I Fler P00 T {07 AT VI IR PFTeIe Gy FIT
PR | ATACTAT G HILICA o7 NS Mea &1 32 S0 (@R o1 2 | oeg Iffefe
ARG BN oo FNT YUY FA00 =X 71 | Windows 7/8/10/11, Mac OS Tein foafefes

woiicaftr PseR Swiae |

s ¢ Rafefes S Pioser wwg e

i il Fiosdw

PufeRe sl FetT

> | fe-@nee sy fifey T 518
aR Sy B ot fem sF-EoRTe
TS N & 0 = |

| [Afog o) WP GR T ©Iew Gy
7S 9 =W |

2 | @ (AT PCO0R G JITIFIANCE T
JICT IS TGS 2T |

3 | rafefez Seitair v TxrestE g
RIS AT 27 A1 |

© | IFATHR ARG & Root Prompt T
Command Prompt (C:/>) 929 A |

o | [feg oo WZFT aR 4 ©eq @
&rie I = |

8| (OETR A IHRACIHIIIY IFT 77 |
oq 2y I A omicay Pt
FoSTR I THRCAGIIIY T 2 |

8 | (oerIfR, (ifRR, TBRCHAGIIIY HOT®
panc

¢ | AReS TSR PeoT e 71 |

¢ | MEBfEfear Festy s |

Y | @ GACH AATCAOR BT &+ SPE I
I (IR TS =F |

Y| @ @AE SRR POt &
FEEITT QM (e StaTee =% |

4| DOS, MS-DOS, UNIX &gfs Ifeles
SRR Febonm Brred |

q | Windows 10, Mac OS, Android ¥o51fw
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oW TR |

PACTT GG (T GRS T NGO A 21 IS (3 FAS A |
TSR AR TRIFAIR 7T IS (3 FAE FESAT 341 A |

TOA (I GG N TFHG A FAT T IAGHIR TS (TP JITS AR
(I FREAT T RCACR |

@BeTfR, R 8 THRCAG IIY AP FEHA |

«Q {RCTE OB & JIRFIIRACE (ST LA IS YA 2 1 |
BT Fssw s |

@ TR AR PSR e SAT5 e @ i eaew =3 |

wzaﬁaﬁzﬁ»‘m 47 SR R

B, o FFATE RIS 7541 '@ FIZACATIIN 0 (SN |

TP ARBE TITTSCHE A |

T AT T, W 24T (INErS (5T, T N Wi a3 FideA T |
W57 egfen e @ sTwew Ay A |
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® File
Management

Security
Management

Secondary
Storage
Management

I/O Device
Management

. Network
Management
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TR PGS I700 ST FRATHT TIZS FIEPHRLP WITTe FACTE L | T 91 =l
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GTAT GIRT WA, FHEET B0t Re

2T Coft T ¢ foH it war
Ao @ fae=ore w4
ACPTS PiaeaIRe S0

a1 b I By | (A ) R ) B

o5 witoe fCsiRe e
FEAEHR 9 25 @ WAoo FTeRIFrReT e T FraR TTog q¥ SRT 2 AT |

o W2 /6 OIS NASID U Fier

o 370 ¢ WTHS feoiRoi= el IR Fesw awis 3=
o TP TIF QITSH (T FAIZ T |

o TR GIRSR e e fEois g 3Mitd e 3F |

@O JTAGCHD

AT FOCTETRT WO FA ¢ Paew IR IR W I& | FEACEIF
oenR ey sftfre S e wege it 71 f[feqy afore T Fa 4
FOSTE TAGCIT ST AHCAR (I (FOSTRE 7RO I ARSI ITRCAG €7 AT
SR TR Y BT AT |

BT AT 9T I

o % w7 fERRRBoT fFow RSy wma et ¢ Goeas g FA9 &= 2T/
SIPCHA (AT |

o (RS ROPPRRET FRATEHT @7 &=y oo w41 ¢ THE e ¢ weEieer faua=
A |

(R AR SHTASTTo
e cronfa et 3 FicasT SgaE 98 @ F1R6 SATaT 2 SRAT MK 203 A0 |

GRS TR TCASCAD I FS:
o IENIF IF @< HiiS TS AR FCH |
o IR @ I JIR® AR T (TN T ARAT GIo ST |

o WfGHIR FEE Tt Firowte e fNre weifier w3 @ fF ofwe eoafs

S AR WK [ ~Afas w12 =iz |
FTFEIE A GrReTo:

ERNE AfFFCs FAT GU CPOIE COITE IAs I WAL oY @ Soy 3o
g e | B @RS Tt GiRT (IR IRT TR AR ereef et g=E
TR IR I AT |



33y iZf6 AT ¢ WiRe @FRT-3

ETIefE IR ST’ o Fler:
o GOIRS ST
o & COIEE YTETS
o U fifetin

PfCR wrTewTs

SrCAfbR oW ua SR «a0a ATPITE i SCrd AT SIS SN fNareier (rewis eeares
77 | 97 92 e HeeRib wiTets s 286 07 AT |

0.0 ST AR TDGHT

(& AT P BLTTer AR FIeDw Sore wiery | g SErwrer wAEhR Pty wrens
FEATHIE GHIA G Seiicafbr FEBY 3706 $a0 AIF | GP2OIR GG BRS& 1 SN
IR PP et (KRS a1 Sy (a8 255 F(F AT FACS A | qONT,
GfB PR S B AR FEDT BHE AR o G SpEE @ffie tofR F | =
AgRee [y ATHIFTE II& QR SR TN STaTee 27 |

©RA (f¥F: SFAE @#F (Virtual Machine) I IES IFATER AFOATF FHNCAT
(Virtualization) IIXRS 7 | IFATF A& 6T NGLH @ % IRATHIT 9T A GRS
’JETR“TW(Resomces)WW,WWG?%mﬁmﬁﬁQWW
BEISIAT (Operating Systems ) SRAT FARHCE SIFART AT I & | SRR (N7 900 @RCAT

AR e SFACHR (@OTER &y SR ) GF N0 T4 AP0 I (@AY JI24
FPACGRCP IR (IR I |

fifeq @ ST @i iR @F: fSawemr STRREE*H (VMWare Workstation), IR
I (Virtual Box), 21T (8%6™ (Parallel Desktop) , [F824s28 (QEMU), Tl =2 foem
(Citrix Hypervisor), (& GiTT&E (Xen Project), MACEHRTRE Z2AR-S (Microsoft Hyper-V) |
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& o1l Speiizafb Pt S 339
T four SigamIRrers o il alffeTion Tet ol T |

Clients

server virtualization

foar: w.3 SifeNATerT o AT W

=R BB

CF G 6,47 IR oo! PR opiicaioe. Picsttre e =it wawe =5 v e w18 Pt
o Wt Sa0s @ | A= (b Sreiee sfwiT yr=er e B 95+ «R_E e Irie
wy | ireer sy BB @R FAT, FAT32, NTFS ¥ ST g9um = oo
RIS Swap, Ext2, Bxt3, Ext4 %ider Frsta $3aw oW | 92t Ext2 w¢ Extended 2, Ext3
W% Extended 3 O Ext4 W4 Extended 4 | PRITER aff it #iTwm umr ey oy R 985 sices
BoF-o FS T O GTRT N G & 1 N e Trem F50e < 1 | PR sgam
G fieg swap *1ft=S Tem wa | WSS s T Sfbereee I T |



Sapr B AAh © wiked a2
ooz o Hiftfr Pty (R <o
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home

a daa -

john

ne |
ol ul W

ipod  pendrive Documents Music  Pictures

o : w0 Abwf Breby

s 7E ¥Bww TORTET (Command line interface)

TG WG TGO S5 RITHT TR N I AR B ST CTAITH W IR vT SRR SR
CRSITa V1Y e RH-(RATSH NI FATST A FA0S =4 | Wi % IBi0ee b v
FTAFE Fa0e oFf |

AP ST

. pwd v. 11

%, useradd ». cp

©. passwd Yo. my

8. su 3. mkdir
¢ cd 33, userdel
. Is 8. Im

9. touch 38, init

R



ST FIRT Wb oY R5 T 53

S | PWD Command

PWD IR Present Working Directory | €2 WG «F WY VTR «F €qIR BEIHE
SRYW &4 T | PWD Command ST GPPE0 AR (MR | @93 /root.

{ | useradd command

TG TC FHS YRS Ty weieafik Tty @ g7 20w toff T CFid I77S 2 |

9 | passwd command

TGR WIFITT @ TS A IF I S APNGG (16 IS 2F | Ty wpoiaioe
OB AP G5 F0S * passwd command IR FA[ 2F |

8 | su command

su«d = o 7or switch user | Wi U3 FTEE (A W LG @ (WS T su command
FIRAT PACS =T |

¢ | ¢d command

cd @7 *f =€ zge Change Directory | S3ree S#Iitafbr Bioow @ IF (TR 31 =7
e b et @ I | TR T (TITIF (AT 9 (T 9 @S A U2 G0 JITT
IAS T |

Y | Is command

Is «= 7 = =t® List Directory. wdie ¥ s MG AWE @19 Tt Foete

ferefT =R o (A T |
q | touch command

BIb A AYTTS FIZF (O IAR CFT JIZS 2 |

b | Il command

11 @3 = %= T long list. ¥R FHCST TG (FIF GIGT FIIT G CORT THLR AP
femifss o wingwr 17 |

» | Mkdir command

Mkdir @3 5 # Zt&® Make Directory. S2rerer Pty «OF (FER T A AT |
iR o Sreiafbr e e tofd ace =51 Mkdir uef 9219 F900 =3 |

o | rm Command

F(-3, WRH ATHT ¢ NGB @PRA-2, & 8 TS #@, »H-dox @if,



3o 20 AT 8 WReT @EA-3

@ T2 RIS T & rm IS JIZF I =7 |

3 | cp Command

T FIZF(S M FACO XA ¢p IS SJIRF IS J |
3% | mv Command

mv A G NG G CEIBE e o rrgfice w1z o= el g sa =@
TS |

9 | userdel Command
userdel FUE GF TGN TG WIFCH GEHAE F91 207 AT |
38 | init command

init 0 G GF GCH FEACOEF 9 41 T e | T oeiicaiie Fovm @2 e
JRIFAT T |

RO
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BIREUGE]
&g f*T
T 5: SIRHIET (NI I |

AmiEeT TTwe:

o IACHE W S Fifeee T RiY 8 fKareiar fafee w3 9w o T
o FFBHIR (ZPT AAAMR FIoT @il SIFAeT (T FHH R AT uR ez

40
o LT MRS SIS (RPB SR PG Sifae (e Fwo\ea 20
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vmware s & Chet Merwarbi P

Download VMware Workstation
Pro

Workstation 16 Pro for Windows Woarilsstation 16 Pro for Linux

3 TOREED (i ST Wre W e Aty o arory R earent 9 For
BIGADIE wepr i 3 | i foeser Toum Aru e < e 2w coiee wiGwomi T, wrepgsy
I |

e —— Always open files of this type
e VMware-workstati,..exe
L1 N Show n folder

86,0521 MB, 3 mins left

el  VMware-workstati..exe W

- Today (1
w6 Whware-workstation-Tull-16.1.2-17966106.e0e

< Lariser this week (i
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Lﬂ Whdwade Warkstation Bro Setup = "

Welcoma to the VMware Workstation Pro
Setup Wirard

The Setup Wizerd vl ingtall YWWwere 'Workstabon Pro on your
Dﬁ'wiw.l'.wiﬂ:ﬂhwﬂmﬂ'w o s Bhe Setp
W

Copyright 1998-2011 WMware, Inc. A nghis reserved, This
procluct & prosecied by LUUS. and intematonal cognright ang
Inbelecianl property lews. Viane products e covened by
e o more padents bybed at:

[ e it LB aifie Rl

T

£ Viware Warkstation Pro Setup -

End-User License Agreament
Plaasa read the following bisnse agrasment cacefuly,

X g W% WOt oW AT
ol W e
TN T T accept the termy

in the Licence Agreement

VMWARE END USER LICENSE AGREEMENT

PLEASE NOTE THAT THE TERME OF THIS END USER LICENSE AGREEMENT
SHALL GOVERN YOUR USE OF THE SOF T'WARE, REGARDLESS OF ANY
TERMS THAT MAY APPEAR DURING THE INSTALLATION OF THE SOFTWARE.

IMPORTANT-READ CAREFULLY: BY DOWNLOADING, INSTALLING, OF UGG
THE SOFTWARE. YOU [THE INDIVIDUAL OR LEGAL ENTITY) AGREE TO BE
BOUND BY THE TERMS OF THIS END USER LICENSE AGREEMENT ("EULAT) IF
YOU DO NOT AGREE TD THE TERMS OF THIS EULA, YOU MUST NOT
DOWMLOAD, INSTALL, OR USE THE SOFTWARE, AND YOU MUST DELETE OR
RETIIRN THE | NI ISEM SOFTWARE T THE UENDIR FROM WHIH i |

11 mecept the terms i the Licerise Agreament

pone o [ et ]| oo

e g e W Wre | uR
GTHE o o o
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I‘E VMware Workstation Pro Setup - X
¢ 9& wrt s . o
ﬁ ﬁ ﬁ 2 ustom up
k2 Select the installation destination and any additional features. @
G R GTHD TP
ﬁﬁi Install to:
9 +q| C:\Program Files (x86) \VMware \VMware Workstation), Change...
[[Jenhanced Keyboard Driver (a reboot will be required to use this feature)
This feature requires 10MB on your host drive.
Add YMware Workstation console tools into system PATH
= o
# YMware Warkstation Pro Setup = X
Shortcuts Lo B: & T AR
Select the shortcuts you wish to place on your system. L' Bum o wpfdsfee

Create shortcuts for VMware Workstation Pro in the following places:

[ Desktop
Start Menu Programs Folder

RO}
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# VMware Workstation Pro Setup - "
q: R AiTre o Bom|
L wm ey R, Edit defauit serngs thal (an MOroVE YoUr LSEr EXpenende.
CTAD T TP
[ Chack for product updates on starup
When Yelware Workstation Pro starbs, chedk for new versions of the applicafion
and ingtaled softwane components,
[ 3o the Wware Customes Experience Improvement Program
VMware's Customer Experience Improvement Program A
| “CEIP*) provides VMware with information that enables
Viwvare to imprave its products and services, to fix
problems, and to advise you on how best to deploy and use
our products. As part of the CEIP, VMware collects technical
Lzm More
o e
VM P -
P Whiet Vst o Sehp 1 b o ReBer o @ B
. = |
Ready to install VMware Workstation Pro
[Chck insta 10 begn the nstallabon. Cick Back to review or change any of your
retalation settngs. Chok Cancel to et the wizard,
= =
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Instalfing VMware Workstation Pro @

Pace mat nhie Tt S Taiad ngtaly Wonare Viondgiaton Fro.

Stabs:  Sefing coviom sepudy permesors on e ke
-

g Vibware Warcstation Pro Setup == 4
4
Completed the VMware Workstation Pro Satup
Wizard

WORKSTATION

"~ 16

Dk the Freh butien 10 et the Selup Wesd

Prigs the Liosnse bution helow if you want o snier 2 lcenss
ke mow
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3: wiivafie, FriBa TmBe e woy eex e B e v 7 | o ety o
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X2 o Torosw Tova oy BlsT ST | oM
(40T create new virtual machine S
- ok ol

a Sty Wornnman f- =

B il B W T b g

(e gell= Him e i

- ey

Sl WORKSTAT —
Truace o fopw g a W badt
W Waea g
2
Wel to the New Virtual A
Nocieweaid T H &« Toamr JuTe SRS WP | G

| | 4tF custom (advanced) W B
What bype of corfigrabon do pou mant? DNH G{ﬁm‘q hwl

| Ty [necoesnended)

Craais o Wokzlaton 13.0 vr lusl macdhme
& Teve w8ty Steps.

& Custom (advanc=d) |

Craats & wiiual mschine with stwanced
Opion, e a6 & SCST confioles Typa, C
wirtias] skl typee Bnd Compatibiity with =
chder Yiware products. Rem
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oI ol wticabr ety Trtomin

Mew Virual Machine Wizard “
wwmmﬁmm
LS iz 8: v T Ty BRoST SPTT |
mm: Wiorkstation 12.0 ™ Wmmqﬁqﬂﬁﬁl
Campatibly weth: o v
Compadble produdts: Lmitabonm
Fumaon 8.0 &4 LB memary
Wodakation 12.0 E:mwa
8 TH disic sire
Q Meaw Virual Machine Wizard ﬂ
@: R o spty B8t [ Guest Operating System nstalaton
(M1 (T I willl install the operating e s o ot fiit
gystem later WA Pl e et o =
F | 3 TG A6 Q R e e

Guest operating system
[

) Novell NetWare
() SofNg

() vMware ESX
() other

Version

.Ll:punm

7 OV R Deeee (G2

1 Trntmler chies inage S fao):

D ey 10 Prg i e i Geomier XU 1T Pre

Y: o TOTT T TS W | T (W
Linux S BmE o7 | i Sl wees
9 fw e |
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Mandriva Linux 64-bit
Toar =T BRrsT WP | o Novell Linux Desktop 9
{%%F Red Hat Enterprise Limx OpenSUSE
woiaTG e ) oI OpenSUSE 64-bit
i el +fafe wm QOrade Enterprise Linux
Red Hat Enterprise Linux 7 64-bit
. =l o L et L) = LIX U w'
~ |Red Hat Enterprise Linux & 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
IFmad Ll b P b maimm § s cas @ A ik
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tual machine?
Browse For Folder

Virtual Kachme Locabon

L Office 2016 - I
Fystem Yolume Information
Ubunty

4 Virbual Machines
a4 0 VM

). hateh25

Virtua machine name:

| RedHat Enterprice L 7644 _ 33: R GG ropee o T
o |
.D':"i'lﬂm Birocss. .. |

The cle it iscation can be changed at Edit » Prederances.

New Virtual Machine Wizard

Processor Configuration W O AT O
Specfy the number of processors for this virtual machine, | FeaGT efileet =01 |

Processors )
MNumber of processors: (1 v/
Mumber of cores per processor: | 1.- N i%
Total processor cores: 1
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g et ¢ wikell e

Processor Configuration
Speafy the number of processors for this virtua! machine.

Processors
humber of processors: 1 W

Number of cores per processon:

Total processor cores:

Eﬂl.ﬁ

So: ATGIF TR (R o
eyt fordieret = |

Processors
Number of processors:

~
€

Mumber of cones per pEOCESSON z v

Totsd processor cones: 4

Hemory for the Virtual Hachine
Hawr musch memony would you e o use for th wial machme?

lpercify B amount of memary alocated to this virtual madhine. The memary site
just be & multiple of 4148,

408 Memory for this virtual machine: 2048 5 MB
racy

15 58 q

BGE

408 1 Magemim recommended masmory

168 a phready -

(] <)
12 4B B Recosrmanded memory:
s g X088 HE
|26 b48:
£ g 2 Guest OF recommendad mrimum:
ERR L 024M8
16 B

E M8

Ll ]

38: S o (I ey v
T o fEmER T oI | SRR
GG e O

S R T RY CURE e et 3
N @ o omfa fovem oty o fel}
ORI | CFTIT 0O eiTRTOR I 0 G0
o |

088
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o T ey Broty St

:g Mamary for this virtusl machine: 8192 o M8 b'&:ﬁﬁ T R ﬁ

ot ea iRl et e e
BGR

ol B S, - " Tovar Fefrrer i yo B

ml: .. B Recommended memory: mﬁ“‘ﬁﬂﬁmbﬁﬁ'

295 w8 2048 M8 Tl < o |

M

& MB 1 Guest 05 recommended minmum:

32 MG 1024 M8

39: W8 NTet AT ST SR e B = | e e b e

TR S P i won |

MNetwirk connecton

Usa bridged natworking
Give the guest operating system direct access to an external EY
retwark, The guest must have its own TP address on the exten

() Use network address transiation (NAT)

Give the guest operating system access to the host computer's
external Ethernet network connection using the host's IP addre

() Uisz hast-only networking

Connect the guest operating cystem to & private virtual networ
computer.

(1 0o not use a network connection

Help < Back Mext >

10 controller types
SCSI Controller:
Busioge  (Motavedabis for 6-bit guests)
(WLS1 Loge  (Recommended)
CILSI Logic SAS

ﬁ

St % 4T L8] Logic (Recommended)
AT T o | e o S
s
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Virtual disk type Sz o 410 Virtial disk type - SCST
s (Recommended) WorTD Fomg o |
L IDE W TN WS 3 T |
@15 Grecommended)
() SATA
— Jo: W% 1T areste a new

Set o e . virtual dizk Wep(E Prng

Whach disk do you want to use? H|mm'l?‘ll'm1h

|

Desk

(®) Create a new virtual disk
A virtual disk is composad of one or more files on
will appear as & aingle hard disk to the guest opss|
can easly be copied or moved on the same host ¢

{1 Uz an existing wirtual disk
Choose this oplion to reuse a previously configur

() Use a physical disk (for advanced users)
Choose this option o give the virtual machine dins
dizk.

How [arge do vou weni this dek to be?

Masimam digk; size (G5 ace Sl
Reconmeidsd sed Tor Red HEl EnIBrprse Linud 7 &4+ 10 GB

[ladocaw ol disk ppsce rew.

Alpcasng e full capacity can enhance performancs bul nsgin
physical disk space 3 be avalable rght row., If vou Jo not ale]
Space now, the vir tual dok starts small and Qrows a3 yvou add o

. Siore viniual disk 25 8 sngle e
Gl e bl diak irie multols Res

Splitting the disk makes It saser o move the virtual machne o
corouter but may redisce performance with very large disia.

==

X5 A yree g e e o
AT e ot o | IR e
stote virtual disk a4 a single file
sl B o | ST D W

B

037



e il et Pty SebrT s8¢

| Red Hat Enterprise Linux 7 64-bit.vmdk [[
QR TR TR eI e
R —
The virtual machine wil be created with the following settings: 89: TR e o T
Name: Red Hat Enterprise Linux 7 64-bit el
Location: D \WM\Linux
Version: Workstation 12.0

Operating System: Red Hat Enterprise Linux 7 64-bit

Hard Disk: 30GB

Memory: 8192 MB

Metwork Adapter: Bridged (Automatic)

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

wi-yn, WEH e € wiZelt @R, odT ¢ WET [, 57-)o7 oif,



38t aift At @ e ey,

+ Devices
@ hAemorny EGB 28 ﬂ'ﬁﬁﬁf fefels wopi s
[ Processors “ |

i Hard Digk (SC5l) 30 GE
~JCD/DVD (SATA) Auto detect
ENetwnfL' Adapter @!d (Ao,
USB Controller  Present

¥ Sound Card Auto detect
=i Printer Prezent
M Display Auto detect

» Descripti
i G i w3 fBERT o TR 180

Type here to enter a description of ths

virtual machine. WMW|

i Dervice Summary csbonng
| Comecied
8 gmoey scE T
e 4 [ofi Connect at power en
maHard Disk 5CSI) M0 GB
| EJCOVD (SATA)  Auto detect i
| Feinptrork Adaoter Sricged {Automanc) Yuse physical drive:
usu Controler  Presant ety deleet
! Sound Cand Buto datest .
- 5 ) Usa 150 maga fa:
B Dsplay Auto detect D S0 Windows $0 Pro 364 eniS « | | Browse...
h Advanced...
TAATTIE TETE TN OEd TYPE

rhel-ser{-7.3-x86_64-dva e sae tiemes X BT 1SO wiEW o

Windows 10 Pro x64 en-US December 20.. 111272017656 A0 Disc s syt (R PRTT e | SfeiTay
e wefbow Fior® =
TR e G 9 R

i ¥

s | v| CoROMimagesCie) |

LTS
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X TR Keyboard
= Press the hey to begin the Installalion process. mm ﬂlﬁﬂl
- i foieee oo
T T |

Press the ey U hegle U iwstallel ion process

i # ) Started Tess Flygmil Beot Srorm
i ¥ 1 Reached targel Falbs
L 1 Reachid targrl Baaic Sysues
I W 1 Marted bevice-Mapper MilLipalh bevice Cowiraller

Starl imy Bpen- 15051
i ] $tarued Opes-i2C320

Htari img draowt lwilgeese ook
5 TT) el Bopg g [edal Aususieg drFbus ceche: we lle Useoesh
B O7FFM ) dracsl- inilgieus 5731 msenl ! Adowssrl o srile-protectod, soiin i) resd-eiljy
00 Btaried B Flguulh ot Scrorm,
1 Reacheyl Lapget Palbs
I Resched target Bawic Symies
1 Jtartel Device—fapyer Muitipals Pevice Combrod ler
Start imy Gpen- (3030 ..

i 1 Flartsil Dpes-iSC30

Rtarl img draout lnllgeens hosh. ..
[ | B TTEEIN idracil Inll;‘_-urr."a'-'.ﬂl el | sdecurd |8 wrlbe-prales bod, sl Deyg el -l iy
i 3 1 Created niler syeten-checkizondS aliee,

Htard lng Aedia cleck on sdewsgrd
AT o TS 1A P S B P AL T S e
Fragymenl sean | aabob? Ta TS kAl 10T b TSe £ P dionn b TV Lo I T el b0
Fragmest coust! 00
Presn [Eel IS5 aleeel clesch
Chorrel [wg 1 WO Sax_

WD FaAT ENTERFRISE LI T, J N STRLLATICN

=- = | o aF WITA SRS
WELCOME TO RED HAT ENTERPRISE LINUXK 7.3. Hfpt o ==y

WA el werlile il |8 B Ut Surbag e inetalintah Seacien?

Brasen

Abikiar Afracl| | | PR NI Kingdam)
= " Gagli |indial
i
sl i English [haimalinh
Frgiod, [Camacta)
mnkin bs5arme
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T VA Kevboard
= Press Lhe koy too Begin the insfallation process. MMMWI
= o frew oo
T ey |

Press the oy tm begis the imatallisiine process

I Started e Flymowik Bot Scroes
¥ 1 Reachil Largsl Failbs
} Reached largol Basie Dyaiew
¥ 1 Suarted DevicsMapper Milllpalh Bevics Cowiraller
Start imy Gypen- 13031
[ 1 Started Upew-150X)
Start img dracel iniLpsoes ook
YT d 80080 [ndal Ausuming drive ceche wreiln Uerangh
WTTIFN ) drecsl - iniUgeeus 57300 mowld © Sloesard e wrilo-pralectod,. memling road-enly
0 Btarted Bess Flymalbk Baol Seroem
% 1 Reached Largel Falla
¥ ) Beached targel Bawic Symiem.
I Startedl Devwioe—fapper Millipid Pevice Cowtrol ler
Startimy Dpeu- 3030 .
I 1 Htarted Dpes- 15030
Start img draowt (niLgeoee boak. . .
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INSTALLATION SUMMART [
.

OFTWARE

YSTEM

‘ 1 INSTALLATHON DESTENATION
'}_!_ - st DarTit s o=

INSTALLATION SOURCE

Lol rapche

»
NETWORNK & HOST MAME

& =

o

INSTALLATION SOURCE

R ENTTS

Which ntallation sowrce woukd you e o use T

Yardy

I = Bnma-datecrad marallsean

Bgvaw: ard
Lubel FHEL-T 'l_‘ﬂak.r- wBg Ol

ARl trpossoie

[ ] W wepn ey e wetety

Sewwgr Mg peden et D or s

Foarre

o8

©Y: % 41T Installation
source oWl 57|

o3 ¥ 4T anto detected
W | VR done 67 @ B

[ISOFTWARE

[SYSTEM

Gl

e

IS TALLATION SUMMARY

LANGUAGE SUPPOST

£agl

A [LiitAd SEa0e)

D HAT ENTERPRISE LINUX 7.0 INSTALLATION

@0 < YT Sofware
selection =G oo =1
uri done 0 @ Bvp o |

INGTALLATION SOUETE SOFTWARL SILLCTION
ol meda Ml ustal
INSTALLATION DESTIRATION KDUMP

AT

L]
KETWORK & HOST MAME

I connected

" OV r K ihsrngi ey et ababec

SECURITY POULICTY

Nio profife peincteo



Sdo wiEft e« wihelt Alrey

SOFTWARE SELECTION

e ©B: By Default, Minimal
Install Wepfl Beer ==
Base Environment oiTF | 9E TEBGTR E9be

* Minimal tnstall oo weEar w91s #iEA
Basic fTunctionality ﬁ“m ﬂ'ﬁﬂ' |

Infrastructure Server
Server for operating nttworhknfranmnwe services

! Fille and Print Ssrver
File, print, and storage server For enterprises.

Basic Web Server
Server for serving static and dynamic internet content

Virtualization Host

Minimal virtualization host. O M T TS 1)
Server with GUI Server with GUI o=t
Server for operating network infrastructure services, m =T IR ﬂ m KDE

with a GU|
oA P o)

File, print, and storags sarver for entarprizes.

| Java Platform
Basic Web Server Java support for the Red Hat Enterprise Linux Server
Server for serving static and dynamic interniet content and Desktop Platforms

Virtualization Host KDE

Menimal virtualization host. The KI2E Plasmia Workspaces, a Highly<onhqurable
Serverwith QLI graphecal wier intert which includes-3 panel L
Server for operating rebwork infrasinicture $ernces, desktop, sysiem wong and desktop widgels, and

wirth 2 GUl many powertul KDE applcabons: s

led Large Systems Performance
Ferformande support tools for Large systems:

9% ufr*iT Installation
INSTALLATION DESTINATION Destination WPt Tl
1 Automatic parti tﬁung selected o )|

Ll
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INSTALLATION DESTINATION

Done

B9 WA [ will

Begin Installation LUTTON,
Local Standard Disks

0GB o= P
< P o o i

VMware, VMware Virtual 5
sda / 30GIB free - |

Disk=
Spe cialized & Network Disks
=
Add a disk...
Dghe

Other Storage Options

Fartitioning
Autamatcally configure partitioning .k. will configure partitiomning

|:_ | seauldd ke to make addiiensl space annilapila

Ob: SR Partition type Standard
Partition Wr={s Pl |

New moent ponts will e the Follewing

LVH &

Mew mount paints will use tha follawing
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ADD A NEW MOUNT POINT

oby: Wk 4T3 Mount Point Fiéie
More customization options are available |
after creating the mount point below

Maunt Point: "k
Désired Capacity: /

Ibaot

fhoame

fuar

ADD A NEW MOUNT POINT 8o: ¥ HXY Momt Point
fiorm /oot Pl =
k| /boot < wIR
_ woo (WTF @oo CMIRIED *)
Mount Paint: fboot | - Wi Add Mowumt Point =™
@ T3 0 |

Mare customization options are available
after creating the mount point below,

Desired Capacity: | 500 MIB

Cancel : Add mount point

8 &% ¥ Mount Point B
/swap cwAfy Pt =01 fswap

ADD A NEW MOUNT POINT

Mare customization options are available mﬂ. ﬂmm ,I‘tm
after creating the mount point below.
. o el a0 T | B 4T W R
Mot Point: wap - TS &R AT 9ooo TP tooo
Desired Capacity: | 4000 mit] CRHIIRD A (A0S *ifTT | R Add
Mount Point =i+ ¢ fiFmo% |

Cancel b | Add mount point

023



et it ettt Sieby Beborty

ADD A NEW MOUNT POINT

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

Mount Point: | !

Desired Capacity: | 20 GIB

Cancel I Add mnunt&‘t_nint |

83 &% 49 Mot Point
o / (root) o Pkt
+1 | / (root) W AR &
FMEHD AYRS doooo 0F
woooo GMARE R WG AN
q06  fE | W e
creaf & O @t o
A | R Add Mount Point
s o e

B0: R fBTERT 01 Accept Changes W™= & T o1 |

SUMMARY OF CHANGES

Yowur eudtorrnsstrand will fesult m the Tellawing chsngas Takwig efect altér you FEturm to Lhe mamn menu #nd begun mstalletian

e & iy Ty D= wier Plafre  Floue

i Gemroy Format Uinlinawn ads

- Create Format  partition table (MSDOS) sda

3 Crases et  parian adal
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USER SETTINGS

ROOT PASSWORD @  usercreatioN
Root password is not set ‘ No user will be created

g8a: % 4ttt ROOT PASSWORD 66 77|

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

Root Password: | I I‘ |
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Connect Your Online Accounts

Cﬂﬂﬂﬂ'ﬁtlﬂg your accounts will allow you ta easily access your
email, online calendar, contacts, documents and photos,
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About You

Wi need & few details to complete setup
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Set a Password

Be careful not to lose your passwaord

You're all set!
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AN O AW | PWD Command Tt ol #i% (1T | (o /root. e o
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[root@host ~]# pwd

[ root@host ~]# pwd
/root

2 | userndd command TR ¥ |
EowH =01 awte Siaehe Pmiay eriica(ie Frsow o s owa tof w3 owa Tame

[ root@host ~]1# useradd

THWH 1% SIS IR 303 7S LSuR Lol 40S Tt &K useradd Fsf s =3,
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[ root@ost ~]# useradd studentl

® | pasiwd command AW |
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AT AM6RTE G100 9 passwd command TR 321 &0 | 63 fbw passwd
command FPYITT R |

[ root@host ~]# passwd

[root@host ~]# passwd student]
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New password: I

BAD PASSWORD: The password is shorter than 8 characters
Retype new password:

passwd: all authentication tokens updated successfully.
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su iy o e s switch user | S o Towi (i o= BPEE « (Y T su command
P TS o |

[root@host ~]# su student]|

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

3 RO (0T Sy REWT 4 (RS T YTeRTE e T | fir dpret TowR we e
AT « ARG =T T T |

I[student@host root]$ su pavel
Password: |}

fAue fom GaT T su command IR AR 0T TFw T ZoWT WE AT 1T 4
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[student@host root]$ su pavel
Password:

[pavelhhnst root]$ |
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[root@host ~]# cd Desktop/
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[ root@host ~]# cd Desktop/

[root@host DEEedael#
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[root@host =]# l1s
anaconda-ks.cfg Documents
Desktop Downloads Music

[root@host -]#
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BI5 T SYIFE TR 0Bl TR oWl [N W |
[root@host Desktopl# touqh

e o 515 e Jew =T abo FIOW 315 %o (of 21 o7 RRE )

[root@host Desktopl# tough abc
[root@host Desktopl#

T ot 1s s TIRT 0 abe F5a FEMBE (P ITAT TI08 |

[ root@host Desktop]# 1s

iabc
[root@host Desktopl#

initial-setup-ks.cfg Pictures Templates
Public Videos
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[ root@host Desktop]# 11
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[ root@host Desktop]# 11

total ©
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[ root@host Desktopl#
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Mkdir v < ¥ v Make Directory. Stvemer Prilcy «bRe crrer 1 T8 4K%F |
wdie, Pmr ey Pt R tof Tars w1 Mkdir Trs Im s =)

|[rnnt@hnst Desktop]# mkdir

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

bitm
[ root@host Desktopl]# |}

yo | rm Command ¥ 37 |
T S RS TR O o SRS R R W |

[root@bl8 Desktob]# rm abc.txt

Fiter i g oo R T sl 5T oW y et o srive = |
[root@bl8 Desktop]# rm abc.txt
rm: remove regular empty file ‘abc.txt’? vjj
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[root@host Desktopl# cp myfile.txt
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My TS GF 0T S Srasi oo 7 BmSiies st e Roeh w@we s o
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[ root@host Desktop]# 1s

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

[ root@host Desktopl#
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[root@ost Desktop]# userdel saif
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Internet Protocol Version 4 (TCP/1Pwv4) Properties =
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, vou need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: . . y |

Subnet mask: | a . x |

Default gatewavy: . . . |

Obtain DNS server address automatically

(®) Use the following DMNS server addresses:

Preferred DNS server: " . v |

Alternate DMNS server: % . i |

[] validate settings upon exit P e L

Cancel
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GO ACOTHG (G FEHTHCT (PN 1 (I 2O FHINI | Yoo FETHR FF5 T
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> ¥
3) AT SR TH ods SRS (RSl F99 FA 3 X=10
©) EP5: ANSRiT 4o e 7R SIfFReET S99 eI RITT
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¢) WEHID: IMSHT OIS Wew FEeT TeTets B T forieT Output Z
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False class finally is return

None continue for lambda try
True def from nonlocal while
and del global not with
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as elif if or yield
assert else import pass
break except in raise
GFRPT ¢4 AR iR woRemeer Fosard
el (Variable)

CERTHRT TR 110 MR WS i Rty o (value) Hws w1 91 | cieircer coRiceen
CTR TR WA GTANR O O < RS W (TR e W 9 SR eRmRew
I (value) OO T a1 =57 | ORGP 0ol T T SRS T caifie geht SRR
Cmo N 0 T | celivaRe 19 v st e Ao o wibT /rRn W 5

] File Edit Selection View Go Run Terminal Help
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IR (Boolean) bool X = True
S .+ | int x=20
(Numetie) | oat x=205
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complex x=1j
382 (String) str x="Hello Word”
frera (Sequence) | 1St x =["apple", "banana", "cherry"]
tuple x = ("apple", "banana", "cherry")
Wﬁ’ﬁ (Mapping) dict X = {"nameu: "John", "age" . 36}
mﬁ (Set) Set X — {"apple", "banana", "cherry"}
frozenset X = frOZenset({"apple", "banana", "cherry"})

BRET- @ .0 AR (IR *FHRSTACER &R BIBT BIRAT
FARBET ISR S F&
2A8IF(symbol ) Tt AHRES A6 ST T &ay IR FA1 =W | @ + (Tt 5F)
B TATIET I @R & PIZR I 2 | AR @RifiR @7 @ setiba sigg fAess
GRT ave == |

Type Operator Name Example
Mathematical + Addition Xty
- Subtraction X-y
* Multiplication X*y
Operator / Division x/y
% Modulus X%y
*k Exponentiation X *¥*y
/! Floor division x/'y
== Equal X==vYy
1= Not equal x!=y
> Greater than X>y
Comparison < Less than X<y
Operator >= Greater than or equal | x>=y
to
<= Less than or equal to X<=y
Type Operator Example Same As
= X=5 X =
Basic += X+=23 X=X+ 3
— X -= X=X-3
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Assignment *= X *= 3 X =Xx%*3
Operators /= x/=3 x=x/3
%= X %= 3 X=X%3
Type Operator Example Logic
Logical and x<5and x< 10 True if both are
Operator true
or Xx<5o0rx<4 True if one is true
not not(x < 5and x < Reverse
10)
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a1 : @.8-1f GOOTTFS = o way B ¢.e-If COBTSD e 7= et

o If...else Statement

e I QORI W A iR SOy AT RSB wBS v (ov- e weAr fimT )
Tt Fvifge Eewod I . .clse Statement TwT F31 @ | Rwle Tl w Rt @
BIBIY Tareer o= 3 R | B 1 e a N e nenm Z=X+Y ¢ohort i e
wfRy sl



o

X=20: Y=10: Z=0
if
»=10 No
Yes Z=X-Y
Z=K+Y
Z=10

il el » withefd ey

X=20; ¥=10; Z=0
if
X==20 Na
ves Z=X-Y
Z=X+Y
Z=30

ey If Blse GO B 6.4 1f. Else @B507S & 147 ey

= g Sow Z=30 wx, o B ¢4 o P et wesw Z=X-Y  GESradT

AR5 s e bR Z=10 5q |
o If..elif....clse Statement

T G TN TS IR g W P qRDTT SN T, SRR (N
CBRPD T A RS T | G- R R G ure S R e Ffer s o oot s
T ORI U (AL, ‘AN, ‘A-, B TP R Rt e we

R DA Co o wrafe e e T
Brebom o Ffam = W™w Gt e
Wy e oo e ol weet e | Pt
qRi W=y BarEe e v TRt e
Tk ey clif =iw o1 o omiitar wowR)
AT, TRETT e =8 firegr mey B8

HH I R TS WO 0T 62w fle
"A’ g |

7 (Loop) Treww

e W WS emifinGR oF W

WAy ORI ISR R Ao
ceifie, o A WEE GRAE BNGRR
SHIT T 958 W T T e

marks =75

arbs —= B3 i Cirmoes A,
rra-I:m:l T rmr -
Frusre .I.I: SR e T — e .
=T A Eisa = Laerssa sl
Primt '.flirm:rw'
1 : ¢t if....clif....else statement
siruciure

0%



cefitiire, AT 203

e ¥ | SwieRe R 9o ar, S i O wet e i S e orice SRR FPrre
BI%, S iR « sgEd OF ME e (7 @F GifER) e i e =R | ansi
o TS FEATG e i, - RfAMEeIEreeF (initialization), Ff®*¥ (condition),
R BTG (increments) / TSR (decrements).

VO S (N T SN Y GO R T O AR RTerI; v Wi R o T
I O e 9 Wrsa B (DE wrte e | S REUE A (UTF I I0% ey
QIITT W7 ST TS T, R AR 5o IR oo T wy ARfeRars / fofirrd fnw
2 greet apeia e (IR coRiameT a1 1R e W) I A g e AR
[ Telere s Fm T | AR iR @ R wrm pr IReT s

T 7t (For Loop)

AR for Tt I CHSTTEE RS TG I iterate W 4FaR F20e JIT 41
o | T« G e T -

Structure Example
for variable in range(condition): for i in range (100):
Body print (“I love my country™)
Increment/Decrement =i+l

e fora T T0oi (FIE AR AT T &AW 9 T

TERMINAL

I love my country
I love my country
I love my country

foar: €.» For Loop «% Briaest @ 1% (Rfe)

Fif-a0, FEH TS ¢ WD @ART-, @¥T ¢ BT A7, dT-s07 R,



0% 20 AT 8 WReT @EA-3

& 74 (While Loop)

while o1 @b AU SIS *IS ATHATF IS I Ty FACS IR 2 | AR ot
while T IF FIZR T - TS N =18, R CFLa A= TR | (@- 9 o0 AYRTS
a5 S MUS I CHooE fFFTE T FT JI7© 2T | THWeE, while T4
T T TR IS0 QOIS (@ G0 *1S T 1 267 e «HFEs T @S gwE
WAF I TS O AT | QLA A7 JIRE Snizdl ToF 0o AMFTS 7294 d Qe
AT I |

Structure Example
Initialization i=1
While Condition: while i <= 100:
Body print (1)
Increment/Decrement 1+4=1
¢8 90, B s &b

AR ©I6T G5 Collection 6T 1@ #R%, B+, (16 Wk fe==IfT camaiesy I
IR |

o 5% (List)

oD 1R 9o IgeT JIz© ©ibT 512 SR e syrete ot St (Array)
e AR o® | it «fB WME T P T GR SFTETl RS T4 T | %A Froee
TE JICPCBT W GR SFETEIE I T St 1 =F |

e Br# (Tuple)

Brofet #f12ea Srow GG (Bo1 HI6R | «ft Fsta e 2ene «ft s JTRe TG S
Y | GG (ST SCAPSTE I IRIAFCIT GG G141 GIRT AT 2 | BroATeT Opeqeca
BT W@ Aeee AMF @- eoe Bareaed “Swapnil” @7 index [0], “Sriza” @3

index [1]. Tuple_test=(“Swapnil”, “Sriza”, “Swandipon”, “Mamum”)

e G5 (Set)
TP, (ST GIIL TG TRIHCH & (16 (A1 T T4 T AT | Ao Speqet=ies
RS IICET W T I TG T2 27 |

RO
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cenattfar (et 209

RSy w@reim P et F7=oit 4ol

*P% 7 e o SIfeT, «ff AR I JIZ© GR(6 ©I6T BIA | AR ey iR
RIS GG IR (Array) I =¥ | 718 OFFf @t 1 faex wietmr 3 fafwe @
P GG (ORI TRAT AN QW | TP R IR Il ST T I | ARLA
o SIFTT I Ty ST R A IR NP IR W | @ Frwfions [iow
5% Students = [“Swapnil”, “Sriza”, “Karim”, “Rahim”]

i8e @micH e f[fey Fite FRIET GO AR I JI7© 797 R TIRHT

AR | S FIPHITH PRI FACE STADAT ST ZAACR | I PIR© (PR TRAE P&
fRsa (GReT we=TmAr F: 91 =2 c3TR |

e ¥
append() G FEDT (It o= oK G3fs FRBTe @ 36
clear() I IR I (ACF R (AT
copy() 3o 8t 3 3=
count() TR TJIe] FORIF (R O A FF
extend() G SRR T SF QI A Sferpice i e
insert() foesBa fAWE (I GO SF Q@ S &
remove() @ G0 ST TR0 (AT I I &
reverse() OIS TS SCBIGRCN e

sort() 57 SIS GoTe [Ivs Seie Mfea (A



{o8 wiglo AT @ Wkl ey

B a.v List o R e e o @ woren
Rom Bt ST ave Frisey R85 waim vy o orwerre Teifie oiw uir,

HEGE R (T TR | (T BRTSI TR (BT T S () W
T e |

65, S, @ G T0w i

WiBT Bl VIell4eicy o v W 7T ST ailew wow g wtnder e, @ Wil
Tl wivew oy oyl | Feow BReT aewm wow GiFee AMEETER T W |

o



0N

@it Q@R 0¢

9%, BrorT 8 (IGT sy

Bt ¥ Tz

NN TR Aeers, RIS, G2 [“Swapnil”, “Sriza”, “Sumon”]
O] IR I FAIT

- TP Heere , SRS, TR (“Swapnil”, “Sriza”, “Sumon”)
Sfe] G FRATN I A

rs TP feere w3, T2 Ofie] {“Swapnil”, “Sriza”, “Sumon”}
AP RPN S A AT

RGN FRAT ¢ TG FTHRT T 7540 ¢l

R (@17 «is W2 TP TN S99 &) I_Mox (@emRee 99ib W8 Block @
«fB Y ey w1 =W, @] @1 Block WR TR G35 TR | FRHAT AGRTS 1R
219 FI- f46-3 (built-in) FR*w 8 3TEF-fEwIZS (user-defined) TR |

o WZFAr I R%B-3 (built-in) FrRHF
AL (TR TTRETAE @ 3= FIRHF 7S (A B @I IICER & (411 FCT (RS

TR CTOE [RT-IT TRAT | @F-ET @RI STeTe ST @@= FRAE (print(),
append(), THIW) I IR, CIOT IR TG AT K95-27 PRI |

o ¥u-fEHIZ® (user-defined)

ST FALCAT & (@I GG (PG Block 4 9 IF IJIRT [T GTACH AT, ©IF
@R Block & @35 B T SRite oo 0w | 28&R fAred 7o 0 @9 T
Cofd I, T FRHNCF 20ea-fHIRS (user-defined) T 3=1 27 | 26 RYE AT
(IO ([T T GG 2TER [CHIZS I FEDIRGC FRATTT SRR &0l FAT T |
TS5 OGN (O (70 &R LTI [EFIE® TRHN I A0S T |

def avg _number(x, y):

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



04 w35 AT @ WRe’ @RETE-3
JIRET R
T 5: J0OT CHRAF (NG & SETHRAA @ GFIDIc AEeFa |
Amifo TTre:
= wpeifiveT gropR e s
" (FHIER P o e

PRFICARRIET GBI ST 70! B F41;
PrEfsEET BRI TN TR0T AN SRR 4TS 34;

" WG TP I T GFIGIG 2ES T4 |
YTATEAT TAFA:
@ oA W coAffrcw A
S | Arer, T, (A TATGITS AT T©
G Il
SECeEwT a5
>, @G I8 WP 9
2. JAIg 6 (g Rfa e
©. JPIE GF TN (WRCCBEIR) F9 |
8. STV I691F QIS 7Y |
y) FFE;

R) erITEa ol St e v ;

©) (ORI 2990 Oy Assign I

8) «fb cofRTEReT cwareeet Ttz Sl sieaer (Assign
¢) A=Pi*r* (A=3.1416 *r *r) ;

Y) CORTEET M Ao R (raine;

Q) T

) ¥9;
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ceiifare T 04

GPISID oRF:

[ AT &SI IR FCA I 4 ST SR 4 | ATOIR(0 ASIHA N4 N
TRTHCA FIensteTl 1]

d. BFF
Q. TS (SRR STEICE ( (I AT K 5
©. 2 Are: (ORI 4T S TR SIFLT (ORI WAH F9;
8. A T: (waR! fwefra aft gt coftrraest suridy o9 ;
¢. Se595: I (SRIIET MF (TaNs;
b, ORI
TP 0O (AT (NACHR SN @ GRS Ao 20q |

T RraEs: IPIE @7 I ARREST T A 79 Gio R AT Wess|E el 2oz
QN

e Ui @R s SIpRe I SR, Ifrva, faeten crawe fRdte
ST 8 GFIBIG SRFw 4 |



0k wZT AT ¢ wRet @RRA-)

B9 Q: AIRYT T 5T 5% 8 WARCER FIZTIA |
T (F): AT (IR THRETE IF6T T

T (R): AR @RI AT R FRAE @, [T, oF, 8 ot 7=
MY TAFAE GB35 D RIAFIFAT 8 T |

Arwifer Teves

" SR IR THREGE 0T 4

(IR T G AR TFCSI B ¥4

" R (AT (AP It 51, SHITE0, W3R (SREIE U929 401

» D TR 9T A PR SRERETE o5 % 919 @i 93

n B2 FIf0R iR 4 RETH (BHIE S GACR TIDICS ARTST SR (RN FHI
" SR (RN FIEB T (AITT |

THGNT N EWR [ ToAet:
[y FAFOGIIICIF AN cofRfET T
> | Microsoft Visual version: 1.58.0 SO P2 | SR T
Studio Code or Lattest

https://code.visualstudio.com/

R | Internet Connection _—
(Only first time)
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e, i So0h

WE-(F): AR cAmifER voRer TR
e 4
3)  IERT G SRS BP0 9 | (N6 00 TR T R0 W,
Microsoft Visual Studio Code aféla Fosg fiar sl wii=eeme 7 |

Coae editing.

Redefined.

Dapwer fonc] Pow Wiinnoows.

o) ST TEH W EE0 I | M W CTONT AR e Ehm o | -
Uningtall crus s <fEbm B350 391 9T | B0% = /T Install =it
i | Install =wilice b <o B9 o o

8) @ AET M TR | e TG TR R e i 1 ori | e v wite
WO T3 T (0 N W0 g R8T IS W / O S W |

wii-ya, WRE AT ¢ Skl @hrers, oeT o Wl %@, s9-307 2R,



Vo wikf Irieeil ¢ wike® afrmery

&) o % afbGab RN eI T T S |

Visual Studio Code

W ()= RISt i, R, o, '@ S o SRy e
JRFTE PR o e owd |

e ol

3) Microsoft Visual Studio ¥R =97 |

2o



RO

ce T, A=

P

W GG W AR T AN He, @G FE GBI (AITE 04 py) FPOR ANENT ' |

Awe-TestDataType.py

R} cwiw SEres RrsT ceeone vt ue, o |
@ TestDataTypepy X
number1=5%p

numberz2=3

e 1 numbeer2
, Sumation)

printlf btractior " subtract :||||::-|

print{ "M ip ati ‘ymultiplicatiaon)

print{"Di
division int itfdivision)

print( Jdivision int)

list data=[sumation, subtraction,multiplication,divis

print{"al ; 1 a List: ", list data)

©) c36 919 Faie ey w19 (RUN) widee e o |

B) T (PG TRre P I |



W,

TR

orafs Sl o witelt QY

3} coffuaoT i i s T o SR0site orlich celielioe W TR fat
filr wme |

TERMINAL

Multiplication = 150

Division = 16
All results in a List: [53, 47, 150, 16]
PS E:\Academics\Python\Coding> []

wghee o

Fremiar coRRRTR I ARSES T, R SR NAREF TR0 AR W
HRGPTCRR TIIN I F0s i |

oY : TePeR © wpi Witk TR ST GFF SR GRS @ wit
IR T |

ARmEERT WS

FfS T TR W i e B0 @ ot s R
£

Fiftwe, GOIT TR T G- P GARiT T ¥ |

o LT TR T GF-STRRT bl T |

iR, & o R e iy @ TR T

A PRR BT CRITRTRES BT W ST e 3T |

wEg i 12 o, PIIReTTe 5 (UTF ¢o e R TRyE PR MU g e
ety ey By Fivws v

e e
) Tt PRb Gt cofimer oo 1

numbers=| ]
ever=] ]
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W0

catiatifRR, cafeT 3o

=[]
Q) > NTF to S IRYT TR T TN o= W0 Tt () it aw |
YL TRl 4 BRI T W append () GINE TR |
FrT TR &R e el e =)

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

i+=1 # 9% gt R ey FE TRE A |

@) erer o g 7 ey @ et 9 wer vm B w7 | Wi iR,
T TRONIITE 3 G S S0 e 41 o T s i oWy, SR
rlsift ey | &t Fdivrt Tk weg if... else GOBTBR emt

if (1%2)==0:
even.append(i)

elae:
odd.append(i)

8) oy Irarive TS B e Rireiy i g PO wivr eeg vy By
CEIER T Jiftee, GTHTR <R WO append() cTHel IR |

&) T RO Y T

print("\n Numbers: ", numbers)
print{"\n Even Numbers:", even)
print("\n Odd Numbers:", odd)

=T
CRIWT SSl Yt SprR 20 AT e anfife T e |




18 iZf6 AT ¢ WiRe @FRT-3

Tefrd-Ten oy .
>, AR IS F @RIT?
. ERINE GF T F?
R = fRrge
©I5T 512 IF0e I @RIA?
AR append () (VTSR e {52
% @ o5 F© I R T & B (T JIT [T 22

O e:
>. TIoT BIZCHR e @ SPAreon SniRgeviR I 99 |
Q. TCRGT B 2 [y eel Wb I 37
©. 7% F? M6 @S ErREETR 9 39 |
8. AN GEHING STIq IHIFHI 8 FIE (1 |
¢. For 77 8 while T¢oi7 T[F6E 8 S gweig 7y fore |

¢ R ®06
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Q0%

R Sy
TRCGFIFCG T QT

Microcontroller Basics

T G T@R $-2(& W7 [foq IR IET JIAT 2O A | T (T BCo
A AT 217 (@ AT G NF AT A2 I, CICECE (T, AR, @ N 327
THRIA FCH NG (SR FGT T T &) NCFPCGFR Nox e7geye G0 g |
Q ST SR NRCFRCGER R NRCERBCGER ACATCET GIRCCE O FoAE =l
TS 9 | TRICS VPTG A RS (PR (AT I AR (AT AT N PCGITCT
CAGMR T  (ARCTFART SBCFOR G 8 @l TS &Fq GR (AR AT &I

e o

Atmel AVR ATX Mega ATmegs 328P

E‘-.mﬂ

PIC 18FBT74 Ardulng

fCORER o6 w1 fEet F19 &f 2 TTe F0T FF 724 |

Q@ TG AT CITT AR -
q, WEGEHCGER ARANF G &r© F99

b, NRCRCGIFICE RIS (Fa 6 FIST ITACH A0S SO St
5. ey oot NEERRGFIER FHT-SRIET € (A6 7oA &

0. GNCIACTT FIEHT FPAH G@ro =9

5. NRIFFCGAR LA I CRTaeT (THaced Seer (@G 3¢ $99 |



P wiRfS it & Wikel @AhRT-a

oy NIRRT

ST SR W A T @ R WGP o e Rt =, W e e G
i qREFRCERTRT SR W FReEE | G R T SiEER TR O R
@y B o IFEbEm T werfeny Reiltrm TweT et Gt W
TEFFErEE o By WPEime I W wom e Iwe gl
A RF Al G T G iz i | SBe worr T P e
g TEEERChE foor, veer afbcr SRy Tor TT () R s O
RS o «uffwe wmfiwd wed CPU, RAM, Hard disk, IO Pins <,
AEEFFTE P W T R e e I T SEIee W SRS (5 W |

W RRPIEE YT

AP ot Lol TR Rty v ol o et cre Geeite, afély, wiome,
PRE APy YT AEPILF T TR W ANAIS AR S ST e oF
i ot ol T IR et oref B iRl
oy = ww | TSR ARG
e o e | IRTes Rty wre aow
appliances (szwew) o Gigem, PRERT |
ooy, fom o, 5%, wown, mefty
IOheT, GIE G, Renfe aueERhew O
TR T 9T | W W e W
HRTEFCHPIY A% ROE, WA, T @y
Teivree NizERTR™R T9e o | bRhEe
SIOTCTRR (Nl R o e e |

WRTFARCEPI Ay e

B ant el ey T +i=y i ey vrowe e e v e | rs o
Gl wrfrr T T Few Rt o =R | ZieT Iaee Rty wers ik
T AT, W TR AiSrEE Wt feniie wm | odiifie <trive aiboT e
TISGTFFC PIAE U SRTT aE) T WA | WETERERh PR WO G RS
A T TRR G 6 v Ty e e w1 o 300 oot S e
TIREFRFTH IR ey WA AT Hary aee waky ony e vy Fofmr e o |
BRI, T P ey sl et e
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WREFRTR R 359

Coil Magnet Tubrgi;m Shaft

Microcontroller

* mmm. 2

Coill Charge “Pressure”
connection control sensor
Programming Coil H-bridge Test
pads connections MOSFETS Resonator  points
Button :
"Pressure”
sensor

LEDS Buttons Power LEDS Button LEDS Diode
control bridge

B v.2 ol IFlT Fom e

RGBT arey

MERFFCREECE RSTens eftes 41T | w3 31 eafif{smt <= zu oo ety et
R | R YRR ¥ RE CERRm AeR A AET 9 7S {6 SR
TP TS AE O By e 3 v, AT s1fw wilkrerh s R

o 8 30 TBaFTTRMIT: 8 (4% GiTT S F0T T T AT JIG0 T 1 |
o b 5 RerRTRRTE: G T b R EFr e W A |

o 34 5 TREERTGPE: TR b &5 BI0T 4 TS TET |

Ty, WET A @ witeft afFmory, au ¢ {8y o, s7-s07 &f,



B wZfG ATAT © W @RFEI-R

o 3 AT NIHFFCHRIFR: ISV T ™S HA(H FAS! 7oA NRIFPCRETT qT IF
e 0 6 ©IGT TR A0S 7% |

SR NRCFFCHIR LESFIR 2fSBIPRR

rRfERr i IR IR ST A MR bifRne J=wend e R | &9
IEAW @ BIEAT 27 TR &, RO WA (A0 I8 (PP NG FCGETT S PR |

Ti&eaFfoat (Microchip)

TR MEFFCGETR TG (I1RT) ESHI @At Ty S e A egear
@I R | SR Tire @ ARSI sifwitE o7 FA9 T IEA1E fofes
EANBT ST TR | W 2S @reonfat quhiRe «F erere B @ v [{E,
M B 4R 0T IS FACS T ZACE | @A 32T gazm Tonfy e
ST CTRAE SAMITG &S $q | 9291 59%© b6 ATtiny Fifder (@x9- ATtiny87),
ATmega Gl Fifetes rPRetET NIRCF D @A 4+ |

gr5e1 (Intel)

2o A SfeeifHbe FEACHIET ArPE &y | SNTHE (T & AT EACHIEE
5 SESPS TMACIC IR PP JIF I3 T | ©F, TVRTATEH A=y @msqfafs
sobro T Intel 8051 NRIFPLRFRIG ©69s @¢d | Intel 8051 v B WR@PraF=RL
Intel MCS-51 I MCS-51 ATRe AR6S | ovy Fw br-RBT W8 NRHFCHEEDG MCS-
151 TR @R 2RSS MCS-251 e »v [{G 8 03 [ NMASFRCEFET I&T ST |
«grere @At semgfaE D1000 8 D2000 FfETeR NRTEHFCG R TE |

VR IRIHICHET TSGR FATTHNAR

T RTEICR I POHITTHINR GF ARSI (PIAAeTT G R STITers 9t 92« 341
TR O T AT 03 o = | O3, R G MRITFRICRFCR R AR IFCACHT AT
@ -

TR 4R 3BRE e BPRT (CPU): am dfirress s (GFEeT 2riPR 28R5)
RS GIGT AT IR ATIPR I F7er 03 | RS ©ivT afermrae e Roisar sepia
AN O (VRS FRFHCIT RN AOo45 o1 (e e |

IS (Memory ): NRUEFPCRIFITIR JPe GICR GIoT 4 O IRAT FAIF &) (VA< JIRIT
91 7 | ARRGT e SPied fo «quaa (s 92w F41 28, WAI-FE SRIHCI G
Read Only Memory (ROM), s 5+l saea IRa=ed & Random Access
Memory (RAM), @35 39 MILEFRCRENER A TTRCEPR 327 & Electrically
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RORR

NIRRT QT Wd

Erasable Programmable Read Only Memory (EEPROM) | EEPROM 4 &F
WS PG CRANETT G ST A6 34T 2F |

E5-w855 % (Input Output Port): 25 (BT WY wa@a ©F [
ST O T T | WGHG (BT ML TIHIE AP o7 Weosp TRt
e LT

iz o1t (Serial port): BifREET T LT WTHT FTORER AT 7T 71 27 |
Tz ©itt SWIF ewis 17 &+ G2 (D FILT T ATS |

awer § e s (aftf) (ADC) o RfEbw § g=mrt s7eibi (fuf) (DAC):
GfSHr, qaEr e & fSenE Prmee gir fGab, EfEte Frme & garme B
FAWT T AMS RSFSNL I370 = |

DA S were ( Interrupt Control Logic): TR@Rrg=ics HPREE soam
IO I TG AE o G215 FTer I SRR =T (Read o @ FBRGH
JRE A |

Bi& = FEH (Timer and Counter): TREFRGENES Sy @z TGRS a1
5T aferreas Fees Ty Mg o T1RNE 929 391 2 Gk [fE5 «iemt etemss s
T G FICVF NI A2 |

MR e Reasy Rewen

e RSy w@rm MACEFRCHFAR AR @9F- Atmega328, ESP8266, ATtinny85,

o | @ F MUT TAFREAET WG GIB JAEE IO T TS
WECEHFCGEARD 57 IR & AR (U-WeF o0 =¥ | AT 9% e s
NRIGFRPCRFER FE67 IA0S 1 AT SFIRS et AN AT 77 | @ PRCT SR 92
TRt RS MECSEFRFTRFNER N0 HAHE INET G ST NRGFFCRERT 56 &=y
frafafs fog e af w7 arrs 21 |

3) FACHHH FAMT G ToIFr: TP IFTS! I NRIEH PG FIET AFFRG IS
B o1 FREry o4 Ares T3 were ArrRiG G S o {6 e e 330 AR |
R) G A W, W 7 AT To ST I wreE Afie Feps of fRane

FACS A | (ONIT TG SICET (AN 7 fooq 236 G aiffr w1 Teg o1 &
R s T 71 |

©) ifS: METFCGEEE o 17 1S e e NAGFREEART F© CriRDE Fier 30
AR EIMCS T A0S A |



We wikft weeilt o wie® Py

B) ot Tl wiBiE ey weft cor Ry wiwery aiiver iy |

&) BIRTR o FEDR: VREHICPE A6 =0 ovea IR w3 R AR v
T A |

) T b: iR MREFEITRPIE DR Evw ¥ @b SO vl 990 o
CUTeICE o« Wgw T2 G G TH1f v o A |

it 6 aRwRele

wE (o) R MBGRTHPIT o F0% ot T Wbl 8w s o | ey osow v R

TR e B i R I e s @ gy e fipiey R
u, Reder corim o qiResid mice e (Rt et T e |

ATtiny85 (v B5)
e @feR wR5T Peripheral Interface Controller (PIC) &R AVR e HY
AR SPPR TR | | R NIRRT USRI 4 IR WS e Pl
QR i IR T O NIRTE ROV TR Y W | A wiRkie wwar e
A RCE ORI AR AT CERT ctor TR T e iR Wi o TR W
|

foar: w0 TilgEErChr B (ATtiny 84)

R



pitie ey e 3>

= ek

-
LS

1 VCC

(PCINTS/RESET/ADCO/dW) PBS [ 8
7 [ PB2 (SCK/USCK/SCL/ADC1/TO/NTO/PCINT2)
6
5

1
(PCINT3/XTAL1/CLKI/OC1B/ADC3) PR3 [ 2
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Memory Type Flash

Program Memory Size (KB) 8

CPU Speed (MIPS/DMIPS) 20

SRAM (B) 512

Data FEPROM/HEF (byytes) 512

Digital Communication Peripherals | 1-SPI, 1-I2C
Capture/Compare/PWM Peripherals | 1 Input Capture, 1 CCP, 4PWM

Timers 1 x 8-bit, 1 x 16-bit
Number of Commparators 1
Temperature Range (°C) -4} to 85
Operatmg Voliage Range (V) 1LB8to 5.5
B u.3 5 imrEmie Fifrre
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PDIP, SOIC
RA2 =—[e1 et 18 [] =— RAT1
RA3 =—=[]2 17 =—= RAD
RA4/TOCK| =[] 3 W 16 ] <— OSC1/CLKIN
MCLR—=[4 O  15[0— OSC2/CLKOUT
Vss —=[]5 g?l 14 ] =— VoD
RBO/INT =[] 6 ® 13J=—R8B7
RB1 =——=[17 > 12[]<—RB6
RB2 =—[]8 11| ] =-— RB5
RB3 =[] 9 10[] =— RB4

fom: v.¢ PIC16F84A MELarciwie P e

Features
Bus Width
Pin Count
Processor Speed
Program Memory
RAM
EEPROM

Specifications

8 Bits

18 (PDIP, SOIC) / 20 (8SOP)
5 Million Instructions per second

1750 Bytes

68 Bytes
64 Bytes

GRe .3 PIC16FB4A s Fifwer
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int main {void)
{
while{1)
{
DDRE-— Oxff //sets all the pins as cutputs
PORTE—= {OxiT; /feets all of FORT B pine as HIGH
H
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B&ree® Tools ->Board > Boards Manager -> Type: 'attiny’ ->

Install ¥ SEprRe = MEHEITGPIES SR oftF ATtiny St o7 | farse
Toar R o SR (i e TR R MR o (he) T 1 @ T
W B ATtiny Microcontrollers e forfoer / e =1

ot e

AOC FIF TR 8 T

LLnt

% BETSICS N 7 W, 515 T | WY ) & (SR CRIe MRS P 3%
FCAE, | T TR W OO W A S o TGS (G ST T TS AT | 9% w1
FHovig TR W G DRSS TR Qe B |

#Anchude <avlo.h>
finciude <utifdelay. h>

Ink rrizalien{valed)
{

whila{1}

i

DDRE= {odT; /fsats all the pins s outpuis

PORTEB= $RDODODOD1 ; /fests the LEDR at PEQ, the gresn LED, HIGH or ON

_dabay | mn{iﬁum}.muupu this grean LED on for 15 saconds

PORTR=0bD000D00D: s the greasn LED off

PORTE= 0b00D0D0010; Mfeaie the LED at PB1, tho yollow LED, HIGH or ON

_dah‘r_muﬂﬂﬂﬂ]:fﬂuupu the yvallow LED on lnr 2 paconde

PORTB=0bDI0O000 s the yallow LED off

PORTE= §R30000011; feslts the LED at PB2Z, the red LED, HIGH or ON

_dalay me{i16000);Mkeops the red LED on far 15 saconds

PORTR=0000000000 /e off thae red LED

}
|}




03, wiEfl el o witel @iy

@) celteireT 6T TR T ol xRy [ e | SRS SR e
i =it In System Programer (ISP) T0ws | wRb&ATT Wity oy
e v o ey fBraw e wiw (File -> Examples -> ArduinolSP ->
ArduinoISP -> Upload) Wi 27 |

») TRt e 4 3 | I T T Tools <> Bootloder 1 7 w1 (P
Tour wepmaer ¥ ) |

q) VIR (MNP HETEITT PR 0T (SN NG i Hfwey It ar
16 =9 |

B s whivn

v) T W R S EzEERGME et A A ove v W ueE &
wEEhmREbre W Sifts wEF firmd s o IeE, @ Qe R
TEFCRPTRT W=

») WIETIRRCHMICA ¢ 0, o 9 R e e = afést onges o0 | @ferbR were
e S o108 3l T PR S AN (+) TS T | SR A I G0
It T THCT W | AT AT erRfS i b, At G wohie avke o ey
A 3 IR ST, T, W N |

2 A



WA @ 200
Vcee
5V
», j_T
1 o 8 4700 resistors Red LED
]2 E- 7 =AW Dlj_
3 & 6 }\/\/\,—[>|—_L =
<8 -
_E[ 4 5 ]—'\/\/\,-Dlj_\’ellow L
LED "
- Green LED "=
50) ETTTHG BT WINE (-) SrETET HT T 37 |
33) MGG 8 R Pite GND (a15) Pt s arboes wrgant we |
32) MEGEFSCHMIEE b /e (VCC) P e sv & Fies Bieme e ws |
I?

3O ) FRRFFIR TP WP A 7, (TR MEoa Fewnaib Bricem o 7% onima |
38) CSTHITHR RTES(T 7% IS W, S WRFFCRPET 3 caiiar =2t =1 <liees e

RS G A | @ TR AT (SRR et e wm i Foeiy weafEe

T TS el PR T ofy ofr o el R e e e |

Fii-co, WA AT ¢ WiXel RFR-, ae ¢ R i, s9-y07 A,



208 wZfG ATAT © W @RFEI-R

E9-9: NRLHICRENT JIRT I GO ETTD Ty (Display) €S o-5
e e epfaead |

ARSI TS

o TG JEE 8 FCRITT R S AT TS AR
o omE TGEEy / AET SR SR e (S FA0S ART

e PIC 16F84A TRIHFCREIES f¥4F S 8 (ABres F% |[ee
AT

o NG AIGF T MAHIFCRER (@O (ARITIA (PTG & F79F WRGE T
AfTST TS AT

o EIOT TCGWIT TICHFAT T A AGOHD TN AIHT TS
AR |

ST / AIEE SrAm -

3]

B
2 3
3\33

el 2l

MHz RB2 ;—lﬂc e
_”—':I._ji OSC1/CLKN R4 |
20F [ 15

8
cscaokour | ° !
L gl
| My i s 2
22pF RBS T ™ E
RB6 R6
RB7 1k
8 = \ R7
& PIC16 Tk
R8

2033



Q0%

TRCEFCGEAR QT

T
N = AR YT
TRCF G PIC 16F84A >
GTeSs G st A SICAC N7
e st 4MHz NI
1KQ i
feoa 10KQ Nin
Prifi =G 22pF g
E© @€ [ GRE @ &[T IR Nig
@ i / EeE PIC 16F84A 353 Nig
R 1T a3 (I faf#E ATEGTIS
PICEH 4

S, WIRCEFIPCRFAABCS AT I 9 | R I+ 19 G TRISFFCQET GRAF QNS
YT (FOLANE VECHFGFRG AdE T ¥oiF 39 | (o7 foreea Fgarer
NG cmirT e e o AnEaT e [{fve o9 | Eee Rt G @Y

Sl oy 2re Aea | cemirafS B 3 sy s e @S A |

3. O3 Qe S i @™ we |




Oy

wE AT @ wiRels QPR

& e FfRe e

#include <16F84A .h>
#fuses HS,NOWDT,PUT,NOPROTECT
#use delay(crystal=8000000)

short s; /f Used to know button position
unsigned int digit, digitl, digit10, digit100,digit1000;
unsigned long i;
unsigned int seg(unsigned int num) {
switch (num) {

case 0 : return 0x3F;

case 1 : return 0x06;

case 2 : return 0x5B;

case 3 : return O0x4F;

case 4 : return 0x66;

case 5 : return 0x6D;

case 6 : return 0x7D;

case 7 : return 0x07;

case : return O0x7F;

case 9 : return 0x6F;

}

Lo I R WD~ O

void main() {
while(TRUE) {
if(input(PIN_B7) = 1)
s = 1;
ifts = 1) {
if(input(PIN_B7) = 0) {
s = 0;
i+
ifi > 9999)
i= 0
}
}
digit = i % 10;
digitl = seg(digit);
output_a(0); // Turn off all displays
output_b(digitl); // Send ones digit
output_a(8); // Turn on display for ones
delay ms(5);
}

QoW
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TRCFFCHENT @
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SR FHRETACS RS S (Program in Assembly Language)

tmr0 equ 0x01
status equ 0x03
portb equ 0x06
opt_reg equ 0x81
trisb equ 0x86
counter equ 0x0c
org 0x0000
goto init

; ¥ERERE delay subrouting *¥¥rRx*

delay moviw .10
movwf counter

Ibl clrf tmr0
btfss tmr0,7
goto S-1
decfsz counter,1
goto Ibl
return

; ¥FEX*Anitialization part of the program *****

init bsf status,5
cirf trish
moviw b'10000111'
movwf opt_reg
bcf status,5

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

; ¥¥EEX the main routine starts *****

main moviw b'11000000'
movwf portb
call delay
moviw b'11111001'
movwf portb
call delay
moviw b'10100100'

; reset vector
; jump to init label

;load 10inw

; copy the content of w to counter

; load 00 to the tmrQ

; test the bit 7 of tmr0, skip next line if bit
;7 is set

; jump to previous line

; decrement the counter, skip next line

; if counter is zero

; jump to |bl label

; return from subroutine

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

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

; data to display 1
; copy the content of w to portb

; call the delay subroutine

; data to display 2



0y

movwf
call

moviw
movwf
call

moviw
movwf
call

moviw
movwf
call

moviw
movwf
call

moviw
movwf
call

moviw
movwf
call

moviw
movwf
call

goto
end

portb
delay

b'10110000'
portb
delay

b'10011001'
portb
delay

b'10010010'
portb
delay

b'10000010'
portb
delay

b'11111000'
portb
delay

b'10000000'
portb
delay

b'10010000'
portb
delay

main

wizfS ot @ wiefb @fre-

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

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

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

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

; data to display 8
; copy the content of w to portb
; call the delay subroutine

; data to display 9
; copy the content of w to portb
; call the delay subroutine

; jump to main label
; program is end
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#define TRIGGER_PIN 12
#define ECHO PIN 11
#define MAX DISTANCE 200

#define RELAY LINE1 PIN 8

#include "NewPing.h"

NewPing sconar (TRIGGER PIN, ECHO PIN,
unsigned int critical distance cms = 50;
bool state = 0;
void setup() {
Serial .begin(9600) ;
pinMode (RELAY LINE1 PIN, OQUTPUT);
digitalWrite (RELAY LINE1 PIN, HIGH);

}
void loop() {
delay(50);
unsigned int distance = readDistance();

Serial.print("Ultrasonic: ");
Serial .print(distance):

Serial.println("cm™);

if (distance < critical distance cms) (

while
// Check if they moved away

distance = readDistance():
delay(5);

t

state = !state;

if (state){
Serial.println({"Door Open!");

digitalWrite (RELAY LINEl PIN,

I

LOW) ;

else

MAX DISTANCE) ;

(distance < critical distance_cms}) (

// Turn the light on
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#inchude "dht h"
#define dht apin AO // Analog Pin sangor is connected to
dht DHT;
void setup(){
Serial. begin(9600);
delay(500);/Delay to let system boot
Serial.primtin{"DHT1 1 Humidity & temperature
Sengor\nin"),
delay(1000);//Wait before accessing Sensor
Viend "setup()”
void loop(){
{fStart of Program
DHT.readl 1(dht_apin);
Serial. prim("Current humidity = ");
Serial.prot{DHT. humidity);
Serial print{™% ");
Serial print{"temperature = ");
Serial print(DHT. temperatire);
Serial printin{"C ");
delay(S000),//Wait 5 seconds before accessing sensor
again.
/fFastest should be once svery two seconds.

V1 end Joop()

) =% crerpr AR s Few cotweonices Russ coefl ot
\include dht.hl

dht.h

S TE.T i Emal - I 3 - i -
idefine dht apin A0 // Analog Pin sensor is connected t¢

setup{) {
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no PWM
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DO GPIO16 interrupt or 12C
support
DI | GPIO5
D2 | GPIO4
D3 | Gpiop |Pulled
up
D4 |Gproz |Pulled
up
D5 | GPIOl4
D6 | GPIOI2
D7 | GPIOI3
D8 | GPIOIS %‘;18‘1 o ok
RX | GPIO3 |OK
TX | GPIOI OK
A0 | ADCO

Z AT @ Wb @feT-2

HIGH at boot

deep sleep (AT F6T FAK &

often used as SCL (12C)

often used as SDA (12C)

FLASH button, boot fails if pulled LOW

HIGH at boot

connected to on-board LED, boot fails if pulled
LOW

SPI (SCLK)

SPI (MISO)

SPI (MOSI)

SPI (CS)

Boot fails if pulled HIGH

HIGH at boot

HIGH at boot

debug output at boot, boot fails if pulled LOW
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void setup() {
pinMod= (13, QUTPUT);

}

void loop() {
digitalWrite{13, HIGH);
delay(lee@);
digitalwWrite{13, LOW);
delay(2008);
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Arduino IDE —>Tools —>Manage libraries

2 Library Manager ",

Type 48 | Togst M “| WS o

Tinytws A
M 1

A compact Anduing MMEA {GFS) parsing library A coeoact Arduing NMEA (GFF) parensg Brary

Mare: rfn

- =
by Miked Haort
A conapact Anduing NMEA (GFS) parsing library & compadt Arduing NMEA [GF3] parsing ibvary
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{3 MBER Wi s T | TRERE e s 1 arhE gy 9 GPS
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finclude <TinyGPS++.h>

#include <Scftwarederial.h>
#include<LigquidCrystal.h>

LigquidCrystal led({13, 12, 11, 18, 9, B8);

atatic conat int RXPin = 4, TXPin = 3;
static ceonsat uint32 t GPSBaud = 2600;
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// The TinyGPS++ object
TinyGPSPlus gps;
int temp=0,i;
// The serial connection to the GPS device
SoftwareSerial ss(RXPin, TXPin);
String stringvVal = "";
void setup() {
Serial.begin (9600) ;
ss.begin (GPSBaud) ;
lcd.begin(16,2) ;
pinMode (13, OUTPUT) ;
digitalWrite (13, LOW) ;
lecd.print ("Vehicle Tracking"):;
led.setCursor (0,1);
lcd.print (" System i
delay (2000) ;
gsm_init();
lcd.clear () ;
Serial.println("AT+CNMI=2,2,0,0,0");
lecd.print ("GPS Initializing"):;
led.setCursor (0,1) ;
lcd.print (" No GPS Range ");
delay(2000) ;
lcd.clear ()
led.print ("GPS Range Found") ;
led.setCorsor (0,1
lcd.print ("GPS is Ready");
delay(2000) ;
led.clear () ;
lcd.print ("System Ready"):;
temp=0;

void loop ()
{

serialEvent () ;

while (temp)
{
while (ss.available() > 0)

9o
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gps.encode (ss.read() ) ;
if (gps.location.isUpdated())
{
temp=0;
digitalWrite (13,HIGH) ;
tracking () ;
}
if (!temp)
break;

}
digitalWrite (13, 1LOW) ;
}
void serialEwvent ()
{
while (Serial.available()>0)

{
if(Serial.find("Track Vehicle"))

{
temp=1;
break;

}

else

{

temp=0;

}

}
void gsm init ()
{
led.clear () ;
lcd.print ("Finding Module..");
boolean at_flag=1l;
while (at flag)
{
Serial.println("AT");
delay (1) ;
while (Serial.available ()>0)

{

R0
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if(Serial.find ("OK"))
at flag=0;
}
delay(1000) ;
}
lcd.clear () ;
lecd.print ("Module Connected..");
delay (1000);
led.clear () ;
lcd.print ("Disabling ECHO"):
boolean echo flag=l;
while (echo_flag)
{
Serial.println ("ATEQ") ;
while (Serial.available () >0)
{
if(Serial.find ("OK"))
echo_flag=0;
}
delay (1000) ;
}
led.clear ()
lcd.print ("Echo OFF");
delay (1000) ;
led.clear () ;
led.print ("Finding Network..");
boolean net flag=1l;
while (net flag)
{
Serial.println ("AT+CPIN?Z") ;
while (Serial.available ()>0)
{
if (Serial.find ("+CPIN: READY"))
net flag=0;
}
delay(1000) ;
}
lcd.clear():
lcd.print ("Network Found..");
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delay (1000) ;
led.cleax () ;
}
void init sms ()
{
Serial.println ("AT+CMGF=1") ;
delay (400) ;
Serial.println("AT+CMGS=\"8825737586\""); // use your 10
digit cell no. here
delay (400) ;
}
void send data(String message)
{
Serial.print (message) ;
delay (200) ;
}
void send sms ()
{
Serial.write(26) ;
}
void lcd status()
{
lcd.clear();
led.print ("Message Sent");
delay(2000) ;
lcd.clearxr () ;
led.print ("System Ready");
return;
}
void tracking()
{
init_sms () ;
send data("Vehicle Tracking Alert:");
Serial .println("™ ");
send data("Your Vehicle Current Location is:");
Serial.println("™ ");
Serial.print("Latitude: ");
Serial.print (gps.location.lat (), 6):
Serial.print("\n Longitude: ");
Serial.println(gps.location.lng(), 6):
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// https://www.google.com/maps/@E.2630696,77.3022699,14¢z
Serial.print ("https://www.google.com/maps/E€") ;
Serial.print (gpsa.locaticn.lat(), 6);
Serial.print(','):
Serial.print (gps.locatien.lng(}, 6):
Serial.print(",142"});

gend ams () ;

delay{2000);

led status ()
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