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WATEGS fSITBW (0S) (TG FAR T AANF A (o7 a1
POST (Power-On Self Test) : F*TObIA BIe TSTR ALY AR VS ATAMGAY T68WR 5% =g F w11, @
T AT



GSWA foTowaT 8 2RNFIERTHN : SN2, TN, TF 2o TONRiE SN 8 Sifey I OIid G
AAfNF B G 411
IERI (TR (G F41: [TF T2 (WF WA HTHW (05) Y& [T I GIOIE (WS @16 F419
Ty TN (TATfG S1eg 4T
CMOS/UEFI (If5eST ST @ fAwger : fSTBrwa ©Iffy, SINT @< I6 WO (Boot Order) I W@ (e
FAENMINGSTE STTHY & AT FAF SO (RS

BIOS FiFeeAra St foa

Power On — Loums POST, [Hardware Check (RAM, CPU) ‘ﬂ Finds B
(TSI F1? FETHT SIZAT @ (VNS N4y 2L o713 | .G

TS : (VETSTIF (Malware) *13(0 =TT Malicious Software-49 Si36e8 9| A6 OF (AN FOFIF TFESTE,
[ (FAT FEHGER HTHN, (FBSTF A1 fGOIRIT o AN FAF, O §F I, VYGRS SR A
BTN TR FILGCN I (RTF ST (SfF FAT =

ISR (N8 (Malware) FEFNOOIF OIRAT (Computer Virus)

fof$

3. SIRE[ A6 (A FOoPEF TFOSTME JF6 A6 = 9T RO &[NS (W8T, TF A4
TR 8 e “fFew aft s QT ]CAT Oy (TN AT HIRCEAL A NG
LN FOPIAP (STATIH ([R| IF 41

2. 3- F-AfSfAlN (of T FTOT AFOS AT, 46 fRTe ATSR (Self-Replicate) (o7 FAT® ¢

St T8 AFCS M| (TUN: (From~ = A0S N FIRAE AT N© FACS IIIIFAT TBFA
R g (CTT: LTS FIRAM (AT ATIG =T

© QOIS (ITLIFIAT TSCHA POI2 QOGS A QO G AB(6 (2P 13T T (ATATTTS TG

AGho (CTT: SITT) AT TN TN TAR™ T ]2 SRS JIZRFIR! IGIF e, FAR A2
IRV FACO AN (CINA: (Frem) | 46 & =T 8 o/

8. Gy oS [Tee B AP | (TN (GO ST (PG IR 1 DOEAE HoAS T KT
R B (CIRSTF), TR N IR T 432 AT PIRAE ANO IR I T
IS BI8T ([FoTINSTF), [saro T |
VN FAT (TGS TS |

8. TCP/IP suit-93 (@-CFIC 5 TG I QI QTAF TP TR0 o1 | 2.¢

ST : TCP/IP 2B (TCP/IP Suite) ZCET 2BIAING A8 TNINT BNGEIH (NHSHME (GOl WM -AATNT GiY
IS ABIPEAT JF6 TeAZ A G612 SPOT ASGS {6 AN 93 SFGYf G N5 STTHA
SCEATHT FT =CET:

y. fofsif# (TCP) - Transmission Control Protocol : 89 (Layer): ETW"TTE (eI (Transport Layer) |
TCP (AT G35 FAa9l-fofes (Connection-Oriented) 4<% IDCEIR (Reliable) ATORF| g Vel PG AT
fAF%® 41 (T (GBI ST TN I3 FOTFONT B (ATF BT (MR (GBI FNGIL N TCP ATHNF
GRS (2 FOOIR0TR YT GG ST B2 FIF (Three-way Handshake) | A6 (TS (GO (G (G WTH
(Segments) Ro® I3, SO W HIFITS ¥99 (77 I3 [freEa PR (TP Acknowledgment (%HS%)
NS LS IMTCRTE AT AN I7F FR| (T SWNRFHN (GO fNGeTol ST WFFASf
(TN STI JOGre, ZCNRE, FIReT GTHIF), (T TCP BIZF AT = |

2. TR (IP) - Internet Protocol : B9 (Layer): 2 OIRAG (T (Internet Layer)
IP 2T G5 STTIN-RIN (Connectionless) ATOIFH| A6 (AFF A7 ATHNTHT LT W (AT (TN SILTIN
BN FE V| A7 T IO 2T (GO MMF GBS (Datagrams) JF6 (NHSTE (ATF NN (NGSTE F6
(Route) FAT AT ALY (MAAT| 1P AST TGIZNE JF6 2OF SR WITHS (Unique P Address) AT foize
FE, T (GO MMIOBTAR B 78 ST WL FACO 2 I P SYAF (OO ANMFOAS NS M
Ot v, 5% At (©oR AF (Cfielfd a1 SFTIER SIEIF6 (7 = (92 IS TCP FE) | IS I 76
HFHIV ABeTO: 1Pv4 (TN 0=:-E WG IR FCE) ]2 IPv6 (TN 5:b-[RG TG HTE II2E FER) |

5. RAM ¢ ROM-97 W& ALTTR AT 26 | 2.

Oed : IO BN RAM (Random Access Memory) 4<% ROM (Read-Only Memory) XCeT ?IE SEICE]
AT I ARWER (TNF | FREAVA G2 (OO STV NGod fOfSre qig NET ST NFT I



fefa

LI

antEs

i
(Speed)

CIERRER )]

TREAT

RAM (Random Access Memory)
TG (Volatile): fAv5e 6T 5101 (GBI Yz
HqHI

TN OTE: fRFES TEWIe (T (oh1 @
IS T I F40, ©f AMETFeE &d
]

OGB! 9194 (Read) 8 f&4 (Write) Tog
F1 9191

HHE B3|

eI Q& (GB-03 WIsi =1) |

DRAM, SRAMI

ROM (Read-Only Memory)

gt (Non-Volatile): [71e BT (5118 GBI
FrET US|

oiifeTs fTkeira=tt (BIOS/UEFI) BrteIta Heassd
FE

(5B WIES WA 5197 (Read )-a9 S|

§d (RAM-4F TeT) |

HIHTF<ha FH (MB-Co WIFI TH) |

PROM, EPROM, Flash ROMI

LAN $? LAN-«3 3fSg e Srosfem wewe qefr e |

R.€

&4 : LAN (TEIRTeT AT (HGSTE) T JHI6 S® (O19faF G N JFIEP SOOI 33 fGwresie
YT A IO (WoeTH| IF ROT AR Broefer arty, I gy I, &g, o, om, § a7 23w
BUATAGT AU | QS T (572 AT (TUMN FOOIRABTEAT I WATII AN HATF A |

LAN BToTEfSia AFTaten:
T BUAEG: qF0 I IR (AHREN) VTN STNS FTGOF IS AMF| (GBI I3 IAR[E GeloeT DR

32 A6 fTerzst (Mt (T (oI OIne G-y =

LL
Ia

BUS TOPOLOGY

s BroNefGr: AfSf6 FETO6R O AT 76 FTOONAF MY SIS AMF A2 JH6 ISP AT (O
-2 B
Ring Topology

LB

L8

LB

LE

SO BUoEGy: M6 (FRIT T M 3064 Y ASH FEHO6RE WA TS A0H | A6 TSN S0
25feTe BrErG|

|

STAR TOPOLOGY

O SIS AfS6 FEO6R (FHSTFHT AfST A1 @FFe SOOI SN FI™IR ATF AH| Ao
AF QY RSO Z(AS 7T |



Mesh topology

.

| TH

fg Brovafar: aft a6 TRFFIA GrNElSy, T I G2 SO BTG SR W1l a6 JHf6 61
(NHSTMHT NTOI, T LT JFIEF SO (NoSTF AT WA AN T AH |

EEE

TREE TOPOLOGY

&, UPS @32 |PS-93 S5 #14S7 714 | 2.¢

OBd : UPS 3¢ IPS Xl ASWF T FHTON, I [RGB (51061 AN fSOIRTRTANS BIe] 4TS A=
T ORI T NLFT NG FE OIHR FIAANA (]e [Rigye SRR [N 28K SN (FAN AR G (M4

tafrceva fofa UPS (Uninterruptible Power Supply) IPS (Instant Power Supply) / Inverter

A ST e BLe (1t SleswfoE rieaist fary vy BT (510t R SG S SR
SLCEAIE GOIEHCE (@9: FFGEE) T8 fGoIE (@9 TH, 11%6) bie] 91401
B

St fafezm o fFeES (ms)| &l 735 @3, o3 ¢-¢oo FfFeEs 3t oF @I e

TTE WG faye siggars Faafies GnE| St fftan moaE oSt b [afs
ATE |

TNEEAB AT a7 AT 9we 91 Tae WEwEy HiEFTe AGHI3E A2 SES|

Klecra B QS|

©IEET e [&376-3 (SIT0E FTgS (AVR) S| HIEIFNS (I (SRS ATEE 2 |

ettt SIS, SO, FEAT SEARGHE FYA, 155, @ (A sgei

S T[T

O 8oF| .
DBMS 3=cs 9 @RItAr 272 DBMS-ifafaist Iefar 3=+ | 2.¢

B8 : DBMS X[l (GO WINGING SGY (Database Management System)-G9 M358 T 46 aw=
G0 STHEOSTF WNAFH TN AIITLHIA I TN SHIHFHNE JH6 1150 SWOS A (GO
TSfF, ST, WANTGE A2 FIIFICNI AIGETN FICS A= FH|

DBMS Y&T® (GOl e 910® FAR Vo 894 6 FH (7 F41 =X

y. AT _1et fSfRaugst (RDBMS): * (GBI (BRe 1 AfA-FATN WHBIT FeT56 | * [Ffox (BRIt wey s=b
(Relation) BN« F4T1 AN * SIS TIT® NG | SHIRIY: MySQL, Oracle, MS SQL Server.

2. MHARREINE fSRANGS (Hierarchical DBMS): * (GBI s fﬁ (Tree) PIICNE V0O (AfFITHOINI ATGUCAT =T
(P NI, JFIEF B1255) | * STAF QT FIRONI FYQ |

0. (NG fBRANIST (Network DBMS): * (GBI JF6 ATF (Graph) I GIAFIF NCST FIHTNE NN THAFTSF
YF| * JF B2 (FFCGT JFIEF AT TS A

8. WATGB-SRATHG fGRANGST (OODBMS): * (GOIBTEANF WATGR-SRCATOG (ATAN2-47 WO WISH
RO A6 41 =1

€. (V- IFGIA fSRANAT (NoSQL DBMS): * e g2 WSTNIS (GBI (Unstructured Data) AAGEINIG Gg
JRES TW| * qTS T (Relation) (S FUIE fVTW (F2| SHIRIY: MongoDB (GFHINB (GOITIT).

@, Compiler s Interpreter-a3 1Ty forg | 2.¢

TS : FNIAF (Compiler) A2 ZBRIAGIA (Interpreter) (AT 6 [OF YT (AT [ BFH-VBII (High-level)
AT OTEE FTO0IRA ([RIYTN TF-OINIT (Machine Code) FNBI (| OIMF INGE Tafo 8 sfex
87 fOf& IR O W NFT IR



[ 5 e4 % FOAIEHAE (Compiler) EBIETAGE (Interpreter)

fafs
TRW ARG & O (IS 9FHITY WA FE| 1S (ICES TR IR AR S
A
BIEe Cofd AEFSIEE o %16 Sy @ tefd (I WIS (G Lol 0 Al
F@I
At e %o (9FaE =95 2991F #@)| 8tz (4531 wyam F40e 5) |
=6 s 5 TG aFHNY w7 FF | (B QAT MY AT Avf FF|
TR C, Cel Python, PHPI
5. Ty omiracd i Data € Information ==t gioa sTgeer fo14d | 2.¢

e : (OOl 2T W51, ARG 32 [ITRA TomIw, T ATFIFAER (Processing) ST (FICAT RS
WY I=N B VISAZAY. (AT A6 IO REFIATHA OIS 75, 80, Rahim, 92, Karim, 65, A'l (441N g2
ST AT NINSTA I S TN FS, O =4 )|

BNFICTIN 2 AFTFS, AT I FISCATS (GBI T AT Tl W G2 (FIC 57718 o ST=2rw<s |
TARAT: AT FAFACTI I A1 el

IRCNT 1Y N7 75
PRI A1Y V7: 65
PO NG ¥F: 78
SIS 219 (51G: A

O O O O

g, WWW 2 URL-97 RfSg SIeeteta S Swizae 7ehied o | 2.
BB : WWW T World Wide Web (ST176 $TRG 8TIR)-43 <3505 Y| A6 TBRAG BNeTd STNS STHITHTG, GHIA6
g33 FRTIT(a 916 RN ST &%, T HNT=HEE S AR QIR TS G2 HTTP (ATTOIRCETS NN SUICEH BT 2T
A6 ZHRING IIZNF FATT AL LN

URL (Uniform Resource Locator) RCeTl BTG 76 R RS fEFMI1 G SR URL-GF SI-T SISt (N5 J576
GUIRACTR SR (RS RO

CLIETRE
https://www.example.com/folder/file.html
TR EE GHIEECe @iz FIG
. CATGIEE https SRSICEA A ST TE i (e (561 Fieia
{Protocol ) - W= 501 Fced $E|
3. (IS (AW www . example. com TSI A 1 QTIIAEmA A aft aIrsfs
{Domain Name) TS AF(6 HE0E AST F|
w. Site (Path) /folder/file.html  WISIAA Wy WS S5 1 (orwiGa w9y At

Eac)

T. Computer network-4 router-a3 Fie F? FACHIEH FACTH I8 TRARAT NFT | 2.€

T8 : FOEIF (NoSTF ATOBIA (Router) 20T I JH16 [Gwr2 T [IFGH (NESTNHT LT (GO “ITH6 I ST SA- AW
FICS ST FA|

ANOBIAF AL FIGy 2T

1.  fIPH6 FAGTG: (Packet Forwarding): 6 (GBI ATTHEBTAT A=Y FTH, STBIT 2 WITH (Destination 1P Address)
(T4 38 ©OTF SerSa1 AMG B (BT (Routing Table) I LI ATTIHIOB ATIS! (NOSTTEH AN A9 ST AITT
|



2. (RO STIIoT Fro: A6 {6 foF 1 [iftzs (NESTETS (TN (1w IR (NG ST G2 TBIR0) TS FA|

3. TSN ¥ fRATEN (Best Path Selection): JFIEP TV NI VLT (AT (GBI FNIGIL G SICHTT
IR RIREZ S]]

AMCOIER FNTTIET FF ST :

Data processing

Processor
: <4 Antenna module
- Memory i

Power supply module

5. Blue Tooth Fr? CFcsr 39T T2 |

215I51$a. GIR-3V0RY

R.C

ICREE ?ﬁEQI (Bluetooth) 0Tl 0 FF-THD (Short-range), (OEIERD (Wireless) (ST oY ’Vﬁ% BIRSIE]
QM FGOIRATH (CTN: (NRTREA (P, (ROTHH, NP, IO 2IM) (GBI HHN-AATN FACO AT AH

QAL AR Y@ RO ARRT FA|
FHL-aF MFwF 3 @

o S 97 FICA TS dFs @31 aff YT W <TeTAald (GAIE A6l FAS 35 (Harald
Bluetooth Gormsson )-89 19 (ATF SIS

«  FEANSA: aft @GS I5 (Radio Waves ) TT31F FF ST F9 FE, FHFTS
2.4 GHz &%, 9%.4%. (ISM) Faaf e 3939 $E|

o ST JHIAF S ST 20Tl SIS 92 S [GSIZ0E W& 5T QM- SHAE 28
=41, 91 979 (Personal Area Network) FTHE #ifdfBs|

«  SitEL: a9 SAfE Y3 AT, MYEIS s0 FBIF (FI5 2 [Ge135) (AT o0 MBI +¥a (F19
foe1as) |

«  JIIE: STIEETS U @ HFE, MHEAG, STIEES SIEE @ Ahey 938 F1Ea orafae-
a9 Ba Aft TeFeiE T195e 291

o Y3t aft TRiFTEE Fo FE, I =G 496 FE@ 932 GBI FA1 GeAAnEEeE 56



