DINDTINDY DXNIIVY 19D7NY 03 1PN ND SNIYW? NITN
2026 ,Y"9WN DN 1NN TYN TIND TIVN
714913 NONWD DND

mawvn 97T N :0°NAD)
N PONY MNP NADY A

2 PON2 ML )
2 PONY MMPa Navy .1

DN NN N

DINNI HNYPN ,NO¥ON HIIYN MNIPY
D’AVYNN MNY)

02NAYY NINND

YV YIIN NPNAN TYUN R

DOPON NY T NONYA :NIWNN NN PONYA Man A

mmpy 50 N9YaN MIIWN MNIPY IR PoON
mTMpy 50 DXaVYNN MNYN DNN NNVYPN /a2 Pon
mTpy 100 AR v/

.NOND DM INNY VIV PIVNND :WINNPWA 99N MY YN L)
HINYN MIINMD .9

N NADIIY MWNN 9T 223 DY P9 IR DORVA DY Ny .1

N NADY) MAWDN 9T DN 79 DNNHYND PINTD W .2

STNSN DY N2 NYID 0NN IPOIYN PONN NPT ,11PIIY MAVI DINNN NDD GNNN 1IF PONRYD 3

:DXN2IVND MINMN
Dnov 1NN HPATHN DN HIPAATH DMNAINY NTNY v ,1NN1N OIN]

.1»N2N DIINNHY IMNX PN /X NADIAY MIIWNN 972 TI0 TYyPHN DIPNIA

ADNYT2) D2WON DP9 YWUNI) AVIPYI 2INID DINXIIV 7N DI ,D>TI9) DXTINYI 4293 NIPNAN NIANMA 1AND
11NN NPDAD DIYNY NOY N1ININ NIINND \INHY DT DY JIYII MLV NIXNI .NLYL TNY DI YNIT "HVLYV” 1aND

LD2N9D) 27INIY 257 DYTINIY 33 N PONYA
,0°17 YOI MNDN T PINYI MONYN
DYOIN 9N DY DWND NN D NTNRON DI DY 129 Y 9N

!PNSNNa
4 275 72yn TV
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moNva

(57993 50) NYYAN NIFIWN MNIPY /N PoNn

JN NODIAY MAIVND 9T 22 DY P IN 1905 ¥ MAIWNN D3 NN :2D 1Y
NN NI8NN NI90N NN 1PN NN 1NN NNN P9 TN ,MAIVN ¥YIIN NONY 35 ,N9r92729 MdNYa
DPNINN 2970y 1YY, MINND MONYA .N2N NAIVNN

(M1 30) PYUNRA P9
AP 2 — NONRY HaY) 15—1 MOHRYN D3 DY Y

1 nONVY

PM0IN S TP Yyop N
#include <stdio.h>
#include <unistd.h>
#include <string.h>

#include <errno.h>

int main() {
if (symlink("../dirl", "./dirl/link to dir2") == -1) {
perror ("Error creating symlink");

}

return O;

TININN OV VO T D WN
OPIN 9IADID NP NN MO Tipn .1
JPNDTPN NI DN IOV NP TN N0 Tipn .2
719990 HY ANNY 9199 XY I NYPY PPN SwI» Tipn .3

DO DM DY WIANN NI OD ,NIAY NP I DYDY TIpn 4

10°82PN MIIWNN PONA NON 1990 hard link NP WTH .2
1OW 10IND KDY 17900 DY inode™ P M ISV MVUP NP D L]
JON DYNYIP 22 TOIN KD 19I90 DV inode™ 130D .2
99D DY RO 5937 NP DY WIANND 0N MYP WP D 3

DOVINN YNID DY NIIWN DY NYP> 12T ,DO3APN N”I1902 (loops) DIDHIVHD NN 5DY 12T D 4
.D»ONPI

4 3 Toya Tunn
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2 NONY

72WNNI PNYDI NMIN NN NYA (interrupt vector table) MPION N2V NDIN NN
BIOS N T Yy wapIw Mprpaa D190 MY nmon - .1

DYANN NN YT DY WIAPIY MPr0A1 D10 MY .2

revectoring YSANNY NNINND DY IWAPIY 293 MPPDAT 190 MNDYWY Nmodn - .3

NNYNN T DY WPV 9D MPID DI1IvvL MY 4

3 ONY
test 1PNY "chmod -R 755 /home/student/test” WM NXINN INXIND 79> N

RO MYTIN 9919 ,ANAN NDALN XD MHNY> MNYINN AN .1

4 4 Toya Tunn

User group other
read v v v
write \Y \Y \Y
execute v X X

.MPOXNA DXV D20 INAN NDAVN YD MINY> MNYIND ANND .2
User group other
read \'% \" \%
write \Y \Y \"
execute \" X X
AN MYTIN D910 ,NINAN NDAVN Y9 MNY> MNYIND ANN .3
User group other
read A" A" \'%
write \Y X X
execute \'% \" \%
.1MPOXNA DOV HIY NINAN 1YV 9D NINYY MNYINN AND .4
User group other
read \Y \% \"
write \% X X
execute \'% \% \%
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4 NHNY

JIDNDN IMPINA DXXIAPN 9 NAY DN AWND 1IN DY shell™N Y DPIY NIIWNI XNNY VIIPD DINAY

1. #!/bin/bash
2. directory="/path/to/your/directory"
3. total size=$(du -csh "$directory" | grep total | awk '{print $1}')
4. echo "Total size of files in $directory: $total size"
/Ubuntu/home/student/test :012202 NXNNIN 71PN DY IMN D791 7D Tipa NIYO v N
#1/bin/shell 5 1 1MW DX MIYO .1
directory="/home/student/test" :> 2 NNHY NN NIVO .2
directory="/Ubuntu/home/student/test" :> 2 MY NN DIYO .3
total_size=$(du -csh "directory" | grep total | awk '{print $1}") :5 3 N NX MIYO 4
5 NNV
:09IPD DINY
host="s1"
if [ -z "Shost" ]; then

echo "Usage: $0 <hostname or IP>"
exit 1
fi

ping -c 4 "Shost"

if [ $? -eq 0 ]; then
echo "shost is reachable."
else
echo "$host is not reachable."
fi
209IP0N YN N
M IP nIN0 nvpin pa Ll
.DN0N INNRD NN XTI .2
WA 9annno nom 3

DNy MAwNN Yy 4

4 5 Toya Tunn
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6 NHNY

:0"20NNN N2V PNY | Time Slice(q) = 15ms ,Round Robin NVIYWA TaYNY DNNMINND D1ONN

ms-2 % marty 19900 NN
13 2 A
15 1 B
17 4 C
20 3 D

INDXNA X110 11D DXONNN DIYW YT PIN TAYN >899 10D

oyaImwN .1
owmnn .2
nwvw 3
nyavy 4
7 NHNY

1Thread-safe data structures™2 VIV NY2 NIVYNI DNPO YIW 1IN PVIIPN LDNN NIN DININN TN
ownNa 1

PRNNN Mop .2

NI Wy 3

NYIONNTN NIIINA D) DN WHNYNDY NN 4

8 NONY

1987 NI DY IRNYNA Paging DY NN IPN DINIANN DN

.(Internal Fragmentation) 9297 %97 NX PLWNY HvaNn .1

.(External Fragmentation) 331N D1%>9 NN 7> DY M9 172912 N DY WY IWaNn .2
DONIVIY DI OW VI WOND .3

DY D2°ONN DY MIIND >IN PA INY NV NTION PIDNn 4

4 6 Tnya Tunn
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9 NHNY

SN NDIPD MNSIND NN 2IN0D 191D INKIY ,DMNND 295X YY DX2I70 D»VLNNN DXAIWIN YN XISV DN NN
VINOYW DY MY DN YPIdND” NDY ,DX2WNN P12 WHNNWND NPDNODI INYIND 12298 TMDINNY NI 21D \IDON
9YTNY T PV PINGD NP DDINDND OMDONNA

NN YNDWY (worker threads) NTIAY MNDNN DV D200 190N NPXN WNNYND PYNHN NIY UK NIONNI vy .1
1NN MRXIND NOIND INT TI9) PIOONN IWNI ,GMYN DMIN) MIANI MNIINND DN 1INYN 5’21PN DXWINN
XPO

NDIPO MNXXIND DI NINID GO TI9) PNIONM ,D2AIWINT NN YSID T INND DI NIAY TI9) NIONN NPY .2
NP NNIM OXIVINN 221D, MNOWNN DI TN SUNRI NIONNI WIdy .3

NDIPY 1NN DX 1IN NN PN PNITO J9IND DXWIND 9D DN YSDY TN YPI PIONN NPy 4

10 NONY

DMYNYN NYO WN) DINIP NIIWNA (N2 1¥3P) journaling Y21 Y170
POYTN DY NN DIPHT MNI DX PLPH NN .1

.1DIP INKD DOXAPN NIIWN DY PN IMNY WIND XD .2
.DNIAPY PYNN RO YD YN NIN YD L3

ON0P DO¥IAPY INY NP WD WD NI D 4

11 NONY

1(virtual memory) 2NV NI YINOWIA NI N

YNNI DY DY IPMNY 10N INY DITY 9915 NI NLWIA YHNYND DONIND WaND .1
0YN WD NI NP DN TN .2

NI A TNND DN DV 3

DOIWNN MW DD HY DOININ NN YWD 4

12 nHNvY

1123090 1N ANM .DXVINID NYIINT NININ AWNNT NIVIN .DOVINI1D NVIWA TN 12 PYNIN PIDNAY AWNH N
P TONN I8N ANNIND exe.c YNPA NNNDYI ¢ NOWA

1DX0IINDY PONNN DV MDD MIINII AN NPIVN DY ININN N
nownn omn .1

NoyonNn Nown .2

PO NN 3

exe.c NP NDM 4

7 Moya Tuon
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13 NONY

FIFO™Y (pipe) MPX P2 57200 NN

(threads) DXVIN P2 NNYPNY wHWN FIFOTY , 002901 P2 NNYPND wown M»s - .1
SNYO7YT NIN FIFO™Y pNYI~TN X NN .2

FIFOs™1 1M D2y MMy .3

.195NNY DM DONIND ;DTN PR .4

14 NONY

?(virtual memory management) YONIDI) NI DI DT NIV DY NIV N
MON NI 1IN IN JONNY .1

YPAN NI NNNPN DN DN .2

NP MAINID NPONILPY MAINI NN .3

DONAP DY VYY/VIP MWL DAVY 4

15 NONY

7'Page Fault' WNINN IWNI T2YNN DY NDIYAN 7PNN NN Paging NII12 wnnwnin 7°oNn2
NN DN YN YN Running' A¥NY DMIIND DX PIAyn .1

SYRIN PNIDND 0NN TINYD NPYV ST TIN N8I Pwpn .2

19Y90N NIIWNY NPYD NOWN 'Blocked' 2800 PONNN NN Payn .3

/Terminated' 2312 YMN YN TOAND DN OODN 4

4 8 Tnya Tunn
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LM 2 — NONY D3Y) 25-16 MHNWN 23 by Ny

16 nHNY

,TOTTN NNXOND YN NIIWNN ,NNIND DMNT 12 IDID NNIND DI OX .a DOVYINI ININNI ,NNIXD MDID) NN YIIN
b DXWIN2 IMNINND

(a) Deadlock possible (b) Deadlock

16 NHNYY N

WNINNDHN NNYONN NN YINNY 19197 DN 1IN

ANOW MO¥TYN Y3 DY P DIND HIN TPNIN) .NNIXD 1D NPNIND P AMDTY IT0 Ny ap
JIDIND MINK MDNIT MPNNN NPNON TIY PR ON P DNIXD DI 100N
DINN TPNON DWW NHDIN XY NOTY NTNID T ,NYDI DY 010 DI INKD NSYN 110N I

DI MW Yo

49 Toya Tunn
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17 nHnv

N2 DOPNT DY NNDINN MY OX PI I DNPY YN N9 D

IWIN NN OTIP DXNPID DM DINDIDN NN NN IN) OINAYN IDITNN DN OTIP DNPIY DMINTIN DINDINI

DONNDYN NN TN DO

:DMNIMN MY AOVNT ,DXI2INT DINDIAN NMYIAY PNIND NIPYO DIy

7% 22N PNIND 12XD NN MYV ION

.Circular Wait' ©) 'Hold and Wait' >N3n Dy»)0 1> 5y 'Deadlock’ yom pIinan .1
.DONINN M2 9933 'Livelock'™D 0 PInon .2

.DDN DINDIAY 'Starvation'"> DIND JVY TN 'Deadlock' ¥ PInan .3
.DMINIA DPIAPY MOLIN PR TR DIWMY OPY VIV PN 4

18 NONY

NN INDND NAN OOWIND PN 29 TAYNI viddy D) v (R-disk) MYp P> (USB) P1an 1122 9012 OMDN awnna
Joaynn

memory cpu

data [ ‘ ‘ ]

| | | | | |
address | ]
i/o
interrupt
usb graphics disk
controller controller controller

4 10 Tnya Twnn

18 NHNYY N

INOIWNN DN DY IWIN TN

MNDTY NN YN
T2YN0 Ipa PoINY
DI AN N DNWD

D92 NPIDY MNP 190N WHNYID
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19 nHNv

YYNIT 1112212 YITD YL NPNRY MONIVI NAINID NYID NDIN XIN NN TONNI .NTNHA TayHn DY DY XTI A POIN
DOVIPND 9373770 .INY 7MY MTYA Ready' A802 B 7ONN 0»PY NN RAM™1 .Page Fault 1012070 911X — (RAM)
1A TONN DY NIOWNN DM X1 NN B PONNY T Page Fault™n DN N7 Ta¥0N 1Y )00 NIPY INPA PIAON

VPN NAONN NDD A TONN NI NN YNNI ,RAM™D POXTNN 0NN 970 DX PPIV ;NP0 TN D900 TIyNn

A

NN MyWnY »oan B 7TYNNY (Context Switch) 729NN NAONN TN NYNAN NIIWNMN TN NPXOS NoyN Taypn .2
[Livelock' 9131 ,272P1nN2 POYTNN MLMIVIN WV A TONN DY 9TN A TONN

Blocked-' 2812 A ONN DN N7°2YNN ,AO¥ANN NIIYNAD NOOOWN DX PIAYNI 1IN NPXO NOYN Taynn .3
WO A TONN OV 9T Tva X170 22NN 1NN T DY N2 B PONN .N9ONND 9T NN >TD TN Suspended'
A CPONN MY N POV DN ,POITIN

DN NN NI B POIN IN 9N 193NN /Ready' 2809 A PONN NN 2yNI Page Fault™n DX DM 7aynin - .4
2"2ApNa NYNINND TN NPYLH

20 NONY

.Semaphores 1> Dy DMNNN ,R271 R1 ,(NNOWY DN DINY) DM TYOD DIANYND NY DY NDYIN NIIWYHD NNMP D N”N)
R2 mwnd pnnm R172 pnnn A 7O0N

R1 mwnd pnnm R2-2 pxnn B7ONn 2apna

732 DOVY YT NLIVAD YDIDMY N1 MIINND DNNY AT ANN DY NP NADN INXIND 0

AMIN DAY NV ANYND PYNI WY PONINM ,Race Condition' YN
DIUN N9 DY MOXTY TN TONND 1N YN ,'Starvation' WNIN

TMYYINDT M2 1IN WNNYN NO¥9IN NN, 10N 13NN 2Py 'Deadlock’ 2802 1ON» 0YPONNN
.(Deadlock Detection and Recovery)

PYDY MYNINND TV ,0TPNNY D21 ,DXANWNN NN PYND WY W 10 'Livelock' 2800 192y D¥ONNN

11 1oya Twnon

d

2

4
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21 nHNY

DDIAN NI NN ,INPA I8P (Time Slice) 3 PNoN OY 'Round Robin' 1IN DWHNNVN 1T DY NIIWN
.Paging

52PN 089 DMV .(CPU-bound) D»DIVIN DXWON ¥XIN B POINM ,NPDDIVIN LIS/VIP MYV Y8IN A PHIN
7T TaYn DY

DN NI ONMIND DNYP NI TXOIY,DPPA DIINIAN NMIPNIVIN DY INPA NADN INIIND SN0

PIDT MDY Y 12T, 029101 Context Switches™ DYINP 2T MNON APY '"Thrashing'"n D2D> ©ONNN NY .1
.Page Faults »12>70 521 NHLNN

1NI2°32 Ma) Hit Rate™n M B 750M B YN0 a1y CPU 19t INSPN 9932 'Starvation'™n 212D A 7O0n .2
R)Valbla)

Page Faults Y115 >T2 901 TIIN 12T PIN Y N8P TONNT ND DN MOUMIVIN N A2YIIN NIWN - .3

CPU-N NX M9 /O™H 270 pnn> A oM ,CPU-bound XY 1IN 1HON MPNNI NI NN O»D> B TOHIN - 4
M>oya

22 YNV

DMNONN-NIN TONM ,100ms DY NX>I 0T OY (Single-Threaded) TN TPONN NXPIND MDD NN NIIWN NN
.30 ms YWY NX>I YT WN'T 0NN TN DoV (Threads) 020NN 4 OY (Multi-Threaded)

.(non-preemptive) DNT 1IPXVY (Shortest Job First) SJF 201 X (Scheduler) 123nNN

VYT, NIV XIINN T

SV MINNNN MNT TN INXIND .M NN NIIWNIY 1D 92PN 1P (Threads) DMONNM DAY PoNnn .1
STING DIINP VI DY

(Threads) ©M2°97N70 NN PINT MATY 92> PN PIINNY PPN [ 'Starvation' WNINN .2

jobs' DAY NI ,0NPOY TY IV (Threads) DMNONNN NYIIN 120 INKIY NNPDY TY 1NN X1 TOD POINN .3
AN 0NN P (Threads) DMDONNT DY MINNNIN MNT .INY DINP

TONNOY NP ,0NPOY TY I (Threads) DMDONNN NYIIN 19N INNDY INPOD TY 12NN N1V DHOD POANN 4
AN A2 MYTY W PN

23 YNV
T37y,T1, T275 OOMONN D¥PONN NYIVY NODIDYW NN N8>0 (Multi-Core) DXTay0N NN NIIYN NN

.(non-preemptive) ©DNT 1NV (First Come First Served) FCFS 2101 N0 (Scheduler) 193010nN
T3 =12ms, T2 = 5ms, T1 = 10ms :0N TONN DI DY N3N N
(P2 SNNYN) t1-> 12-> (3 :NIN D¥ONND NYIN ITOY P

APOD DNNYN BYONNN ITO DR XIIPD Y1) 10710V YINNT MINNNN JIT 17> 101 DXONNN DY 1NN ITO NN
9.66 ms :yXN MNNN Y T3, T2, T1 .1

8.33 ms YW MNP YT, T2, T3 .2

11.67 ms :y3n Mnnn yav T2, T1, T3 .3

14.33 ms :yxwn MnpD Wy T, T2, T3 4

4 12 Toya Twnon
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24 NHNY

NN N2D Oy (T1, T2, T3) 02500 nwiow oy (P1) 7900 NN (Multi-Core) 7M2°0 D210 NIIWH NN
NT99) N2> DY 'Running' 2802 N30 (P2) 40N YN

(I/0) NNV NI VII/VIP N2WA ¥PAN P1 DWW T2 NPoNN

NDONN SV NNTIP N9 NSV DY NDYNY (Hardware Interrupt) 1700 NP0 /O JpNnm NOAPNN )00 INND THN
.'Blocked' 2802 v Tl

VYT ,NIPOY INPA PIADN DOYIPRD 98I0
T2 5v /O N nYpa »9 Dy MPOTY NODP NPXOINY NP 7o X\ T1 povnnn .1

P25 P1 2 'Deadlock’ ¥ 2812 0N NN T2 H¥ 1/O™N nwpa 2py Blocked' 2807 MY P2 PONNN - .2
J/O w2 BNoY TNN NONNY PPN 'Blocked' 2812 1931y P1 DY DNONNN Y3 .3

/Ready' 2309 YMN 12ym T1 NONN NN PYN NP 092 DOVN NN ,222pna 'Blocked' 2805 MNay> T2 paonnn 4
XD NN TOANN DN IND PINNM

25 NONY

AL1,L2 povn 1120 TLB 5510) INDND NN N3P0 0Y MDD NI NIIWYN NN

.Page Fault 1N NMXMON 12D DY Running' I8N PONIN

(Dirty) 792191 2wN) 1PN RAM™2 DYV 1PN TN IINIDPND P11 N3N WITIN TN

DINN 120 T DY 097N DOV MNYPY MAPYA (Invalid) DOPN NOD 119V DNM 22oN 120N YW TLB N ,2°2apna
1NN YINIA DY MIIIN NIOWNN NI ,NIPIY N1 NN DIWIPRD 48 10

TLB-1 DX J2TYN NINKD 1291 ,222PN2),p0> 1010 10 DPYL > Oy 19NN 990> Page Fault™n .1

OYAM NPWR TLBN ,TONNN DX IX I Taynn (Exception) N3N NOYNY NPPN XD NAIND 83w TLB O .2
/Blocked' 2800 790NN NIV YT HY 12 190N DN D>NNNI Page Fault™n DN A730 Tay0NN INY,MPINn

NOPNN TN NYYLI NYAVNY NYYONN NIV 'Blocked' 281D TONNN NN PIYN Page Fault™n NN Nt Taynn .3
YNNI 990N NONY PP IMYNYN 1PN TLB 2

91 INRD HMON DY NV DM MDTY Dy NN TONND (Context Switch) TONN NIONN Y8IN NIIWNN - 4

4 13 1oya wnon
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(P73 50) D2aWNM MNYI DN NNVYPHN /2 Pon

JN NODIAY MAIVYNN 9T 223 DY PN IR 1200 ¥ MAIVNN HI NN :2Y MY
28-26 MHNYN YIZY DY 1Y

(M7 15) 26 NHNY
('P3 1.5 — Py H35) »—/R DIDYON D3 by 1Y

AN DN DXYDN DY 1Y 12 12NN DNS MpPY T8 TIiP) NIW T8 TP DINAY

HIY TN

1. #include <stdio.h>

2. #include <stdlib.h>

3. #include <string.h>

4. #include <unistd.h>

5. #include <arpa/inet.h>
6.

7.  #define DNS_PORT 53

8. #define BUF_SIZE 512

9.

10. void build dns response (unsigned char* buffer, int query len) {

11.

12. buffer[2] |= 0x80;

13. buffer[3] |= 0x80;

14. buffer[7] = 1;

15. int pos = query len;

16.

17. memcpy (&buffer[pos], &buffer[12], query len - 12);
18. pos += query len - 12;
19.

20. // Type A (host address)
21. buffer[pos++] = 0x00;
22. buffer[pos++] = 0x01;
23.

24 . // Class IN

25. buffer[pos++] = 0x00;
26. buffer[pos++] = 0x01;
27.

28. // TTL

4 14 Toya Twnon
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

53

44 .

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64 .

buffer[pos++] = 0x00;
buffer[pos++] = 0x00;
buffer[pos++] = 0x00;

buffer [pos++] 0x3c; // 60 seconds

// Data length

buffer[pos++] = 0x00;
buffer[pos++] = 0x04;
buffer[pos++] = 1;
buffer[pos++] = 2;
buffer[pos++] = 3;
buffer[pos++] = 4;

}

int main() {

if

int sockfd;

struct sockaddr in server addr, client addr;
unsigned char buffer[BUF SIZE];

socklen t addr len = sizeof (client addr) ;

sockfd = socket ( (1) ) i

(sockfd < 0) {
perror ("socket failed");

return 1;

}

int opt = 1;

setsockopt (sockfd, SOL SOCKET, SO REUSEADDR, &opt, sizeof (opt));

memset (&server addr, 0, sizeof (server addr));
server addr.sin family = AF_INET;

(2)

server addr.sin addr.s addr = INADDR ANY;

if (bind(sockfd, (struct sockaddr*)&server addr,
perror ("bind failed (are you root?)");
close (sockfd) ;

return 1;

}

15 Tnya Tunn

sizeof (server addr))

< 0)

{
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74 .

75.

76.

77 .

78.

79.

80.

81.

82.

83.

84 .

85.

86.

87.

88.

89.

90.

91.

92.

93.

94 .

95.

96.

97.

98.

printf ("DNS server started on port %d...\n", DNS_ PORT) ;

(1)

while

int

addr,

if

printf ("Received DNS query (%d bytes)\n",

build dns_response (buffer,

sendto (sockfd, buffer,

{

len = recvfrom(sockfd, buffer,

&addr_len) ;

(len < 0) continue;

len) ;

len + 16, O,

len) ;

close (sockfd) ;

return
}
MPY 98
#include
#include
#include
#include

#include

0;
<stdio.h>
<stdlib.h>

<string.h>
<unistd.h>

<arpa/inet.h>

#define DNS_PORT 53

#define BUF SIZE 512

int encode_ domain name (unsigned char *dns,

int len =

0;

const char *pos = host;

const char *dot;

while

int label len =
*dns++ =

memcpy (dns,

((dot = strchr(pos, '."))) {
dot - pos;
label len;
pos, label len);

dns += label len;

q 16 Tnya Twnn

BUF SIZE, 0, (struct sockaddr*)&client

len) ;

(struct sockaddr*)&client addr, addr

const char *host) {
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99. pos = dot + 1;

100. len += label len + 1;

101. }

102.

103. int final len = strlen(pos) ;

104. *dns++ = final len;

105. memcpy (dns, pos, final len);

106. dns += final len;

107. *dns++ = 0;

108. return dns - (unsigned char *)host;

109. }

110.

111. int main()

112. int sockfd;

113. struct sockaddr in server addr;

114. unsigned char buffer [BUF SIZE];

115.

116. const char *dns server ip = "127.0.0.1";
117. const char *domain name = "example.com";
118. sockfd = socket (AF_INET, SOCK DGRAM, O0);
119. if (sockfd < 0) {

120. perror ("socket failed");

121. return 1;

122. }

123.

124. memset (&server addr, 0, sizeof (server addr)) ;
125. server_addr.sin_ family = AF_INET;

126. server addr.sin port = htons (DNS_ PORT) ;
127. inet pton (AF_INET, dns_ server ip, &server addr.sin addr) ;
128. memset (buffer, 0, BUF SIZE);

129.

130. buffer[0] = 0x12;

131. buffer[1l] = 0x34;

132. buffer[2] = 0x01

133. buffer[4] = 0x00;

134. buffer[5] = (3) i

4 17 1oya Twnn
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135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.

147.

148.
1409.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
l62.
163.
le64.
165.
166.
167.
168.

169.}

int pos = 12;

-17 -

pos += encode_ domain name (&buffer [pos], domain name) ;

buffer[pos++] =

buffer [pos++]

buffer [pos++]

buffer [pos++]

sendto (sockfd, buffer, pos, 0,

socklen t len =

int recv_len = recvfrom(sockfd, buffer,

addr, &len) ;

if (recv_len < 0)

0x00;

0x01;

0x00;

0x01;

(4)

I

sizeof (server addr) ;

{

perror ("recvirom failed");

close (sockfd) ;

return 1;

BUF_SIZE,

O:

sizeof (server addr)) ;

(struct sockaddr *)&server

printf ("Received DNS response (%d bytes)\n", recv len);

for (int i = 12;

if | (5)

i < recv_len - 4;

) A

int ip offset = 1 + 12;

printf ("Returned IP:

i+4+4)

{

%$d.%d.%d.%d\n",

buffer[ip offset], buffer[ip offset + 1],

buffer[ip offset + 2], buffer[ip offset + 31);

break;

close (sockfd) ;

return 0;

4 18 Tya Twnn
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19290 DTIPN 29 HY DINAYY DIYDN DY Y

100NN DXIVNINN ONN .0>IVNIT NY (1)™2 YNIDNN DIPNIA 48 NIV O>IDN ,UDP LPID NITHNI

4 19 Tnya Tunn

AF_INET, SOCK_STREAM
AF_INET, SOCK_DGRAM
SOCK_DGRAM, AF_INET

AF_INET6, SOCK_RAW

1

.2

INIVN LNO NN WIAPY T, (2)72 YIDND DIPHA , 58 NNVWA DOV ¥ TIPS N

server_addr.sin_port = htons(53);
server_addr.sin_port = ntohs(53);
server_addr.sin_port = 53;

server_addr.port = htons(53);

1

.2

bind™2 NWNNWN 60 NNVIY NNDORYD WD

mMpoY 9annno 1o
NYIT VNI NN LPIDN NN THYD »TI
MANM 2P¥aN> >

THVNIVIN NAND MOYS >TD

1

2

INPNAN DY 89 NNMVI

encode_domain_name (unsigned char *dns, const char *host)
IMPO TN NN AMIPNOI NIVH NN

199 DHINND DMIN NN NIWHN DNS™N DAND DN NIYID
YN VNN DNS NIV S¥ IP N2INd PN
DNS nvpaa m>wnd oORNNN VHNAY URL DIND OV 1Y

mMapNN YINY 15 DNS NYpPa MY HINIPN NN NNOD

1

2

? 127 DYV inet_pton N»XPNAN TPAN NN

YIND2 VHNAY VLOPLVN IP NIIND PHND
PINT MNY Ui
VPIDN MIAN DN DNNND

NIV NYpPan X MOYH

1

2

N

.2

2

N

)
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7 132 NMwav buffer[2] = 0 x 01 NNWAN TPON NN
mMOYY PN NANNNY poo .1

QUERY non nwpa »1Hnd .2

DNN NIWDN INY DVION NANHIY MIAPY .3

TCP 281D2 UPIDN NN YN0 4

PRNN NORYT WP PTHIND 2T, (3)72 120NN DIPNI, 134 N7 DOVND ¥ TIY NN

0x00 .1
OxFF .2
0x01 .3
0x10 4

rsendto MN2X¥PN9A (4)72 1DIDNN DIPNA, 144 NNHWIA DN TVNIN NN
(struct sockaddr_in*)&client_addr .1

NULL .2

(struct sockaddr*)&server_addr .3

buffer + server_addr .4

9270 MIYVRYN DN IO TIY NINN 147 NNIWIAY recvirom 17789190
PP DTN Dwpan .1

YINN NI NN NIND .2

NIPN Y91 NYPIAN DX DDA MNNN .3

NN NWpan 4

7 (5)™2 Y230nN DIPRIA, 158 NTYI 0N SNIN NN
buffer[i] == 0x00 && buffer[i+1] ==0xC0 .1
buffer[i] == 'C' && buffer[i+1]=="0" .2

buffer[i] == 0xCO && buffer[i+1] == 0x0C .3

buffer[i] == 0x3C && buffer[i+1] == 0x00 .4

N

N")
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J NaDIAY NNV (/) NODIA DY ¥OIN) IDNOY NIPNRN NNIND 1PONA MONNN 28—27 MONY

717N TVIDIVNIND TPOHINIPD IPXIN 1DI92 MMOY NOY 2MINN"27 DTPN TOM N7 "UniversNet" NOIDIDIIN
Dy DPYTN DIWP NP, MRTPNN NPNINIVI YIDY TIN ,NNIYTNM IPNNI ,ANDNN MINNI N9 19T Y
OWYNn

IPNN PPOY 51717 ,NOTIN :DMTIN YT OMINN ANHNN DNN TNN DY DMWY DXDINP NYOIY NIV NOIDIDNINGD
2WA YNIHPY WY MYNHYN WX NPDIND™PI MNDY NVIDIININD ;13 10D T YN NPNDNIV ,TINN PIY»
227N XN DYVITIVDD DM IPNN

P2 NP TNXD MNTPNN NPHYNI NYPYNI O2YN D32 DXVITIVDY YT DN YWIMNND NIVND N NNY NOVIDIDNIND
.DMNPN DMPY NYNM ,DX0ITIVDY DX P2 PPIID ,YTHN MIIWND DN D301

TV MYOI) YA WINOY YTINN DNVIAN DY WIT 1NN TN DTPNN DNYPD TP DYy MDDIAND NYIN NPIvn
(UniversNet D¢ NN 172190 NN 991 ') NADI) D7IN2 YW DRI DIDINP NYIDY DM

.M HOYT NN HOYTNY MOMPIM MWNI NYIN (LAN-JER) Dowvi» .1

VTN NPNONIVI AWNNN OYTND NOVNIPON (LAN-TLV) aN 5N .2

PN NVPAM PPDY 21 PN NOTIND MLIPIN (LAN-Haifa) nan .3

LDPONDTPN DIV YWY NPNINDI NMNN (LAN-NY) pIv-» 4

9YPNI MTDM DY NI PNMY HY WITI DPININY NITN HOYTHA IpNN NOIIPS (LAN-PARIS) 1o .5

PN DTN APV 1N NNYTM MDDV 139 (LAN-HK) Mp n - .6

:TYD> MNIN
.DOYY 9D 20D 12INNN PTOINN NIWNN DHCP M2IND D0aAPN DN DN YD) e
.D2MNN TNX Y252 DHCP 517110199 77101 ,5"IN2 09021

.OSPF 27210199 7701 5”I1N2 HNIW 09%02 1T EIGRP 2300 P e
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,0°2UNHD MNYN DN NNYPD ,NDYN MDD MNIPY
714913 YN0 Y'avn AN

-21 -

(MT1p3 20) 27 NORY

(7p3 123 — YD H39) 17D—N DO 93 bY 1Y
J) NODIY DINNNVY DIONMNN 'T—/N DIOIYD

2D NN (Teachers) 0D VLANs 1 ITHN R-HK 2ma  .N

SW2-HK (config)# vlan 620
SW2-HK (config-vlan)# exit
SW2-HK (config) # interface FastEthernet0/3

SW2-HK (config-if)# switchport mode access

SW2-HK (config-if)# switchport access vlan 620

SW2-HK (config-if)# exit
SW2-HK (config) # interface FastEthernet0/2

SW2-HK (config-if)# switchport mode access

SW2-HK (config-if)# switchport access vlan 620

SW2-HK (config-if)# exit
SW2-HK (config) # interface FastEthernet0/1
SW2-HK (config-if)# switchport mode trunk

SW2-HK (config-if)# exit

SW2-HK (config)# vlan 610
SW2-HK (config-vlan)# exit
SW2-HK (config)# interface FastEthernet0/2

SW2-HK (config-if)# switchport mode access

SW2-HK (config-if)# switchport access vlan 610

SW2-HK (config-if)# exit
SW2-HK (config) # interface FastEthernet0/2

SW2-HK (config-if)# switchport mode access

SW2-HK (config-if)# switchport access vlan 610

SW2-HK (config-if)# exit
SW2-HK (config)# interface FastEthernet0/1
SW2-HK (config-if)# switchport mode trunk

SW2-HK (config-if)# exit

4 22 Toya Twnon
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SW2-HK (config)# vlan 620

SW2-HK (config-vlan)# exit

SW2-HK (config) # interface FastEthernet0/3
SW2-HK (config-if)# switchport mode trunk
SW2-HK (config-if)# switchport access vlan 610
SW2-HK (config-if)# exit

SW2-HK (config)# interface FastEthernet0/4
SW2-HK (config-if)# switchport mode access
SW2-HK (config-if)# switchport access vlan 620
SW2-HK (config-if)# exit

SW2-HK (config) # interface FastEthernet0/1
SW2-HK (config-if)# switchport mode trunk

SW2-HK (config-if)# exit

SW2-HK (config)# vlan 620

SW2-HK (config-vlan)# exit

SW2-HK (config)# interface FastEthernet0/3
SW2-HK (config-if)# switchport mode trunk
SW2-HK (config-if)# switchport access vlan 620
SW2-HK (config-if)# exit

SW2-HK (config) # interface FastEthernet0/2
SW2-HK (config-if)# switchport mode trunk
SW2-HK (config-if)# switchport access vlan 620
SW2-HK (config-if)# exit

SW2-HK (config)# interface FastEthernet0/1
SW2-HK (config-if)# switchport mode access

SW2-HK (config-if)# exit

4 23 Tya Tunn
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DT> 191N NX2Y DHCP NIy Myxnxa [P0 M2INI DX PTHND 1IN NOVIDIDNIND WITH

IP ™M2Ino 5¥ DmMYNNN POIDNY ¥IINY TAX 91 YT MAININ DPIYN DX 1299 DHCP nww N»on
.M2IND MYNNND MO IWITINI TON 91 >T>2 MAININ NPION NN 399D DHCP nIww 11von
2200 P9 0»p DHCPN NIww N»on

DY DAYNNN DY NPIPHND MIINIT NN DYDY XINND DIRNNDIY DWNNIYNN PHON DHCP NIy N1on

1

2

INY P71 D19npa Student] IWNND TOW DY WX

192.168.60.0/28

192.168.60.16/28

192.168.60.32/28

192.168.60.48/28

1

2

AN YN PAY OLAINA DO NN multimode™d AN HNS DIOYIP PIAY SLANN DO NN IPTHN NVDIVINI
DD MND MY PA HTIND NN II0N NMNINIVA singlemode™d NP NN

A2YT) YN NN NI2YNY multimode™2) ,I0P YN NINI NIAYNY DWNNYN singlemode™2

DYPNINY YN NIAYND DWNNYN multimode™) ,0°917T) DPNIND YN NIYND DWNNVYN singlemode™a
.DNVP

YTN 71701003 0 NN multimode™ ,MY? 71PNDI1IDVA O NIN singlemode

NI MAWNN Do

1

2

.2

2

J) NODIAY DINDINIVY DTN NN DN 17V—N DI2YD :2Y Y

.ad hoc TWA »2)D 1M1 NN VIVNI 1IN

.Ethernet My¥NNIA MY MY 012NN ad hoc DY DXAVNNN
.91 NINY NYIN Y020 190N DINN DAVNN DY 1372 912% ad hoc HwH2 awNN Yo
.DMINI N2W NI T IVINID TPann ad hoc NYI2 awnNN Do

27253 27y 1 N25w3 0 72 ad hoc TWI2 DXAVNNN

1

2

.OSI 573 5 NA9WHY DXONYNNN DTN NYIIN DIND
11993 RY IN 9193 NIN DX DN TNN DI 9230 yap

1993 XY / 193 Half-Duplex NMWPNI MONIP NONT NI OPIOHIPN PYWIN
1993 XY / 193 Half-Duplex DMYPN2 1HONT XN »TI NDY
1993 XY / 193 Full-Duplex 2312 553 7972 DO 1IN Ethernet NWI
1993 XD / 193 Simplex 2812 AWNNN DY NIWPDN AWNHD NTOPH
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PINNI NVNIVH MDY DINDT ONPNN MDY P NPHAN DN NNIYN DY MNRINK OSI-N DTN 135V IONX
271N INY MM MIAIYD frame™2 DIV NN 172YNY ,MNNY MY »T7I CRC (Cyclic Redundancy Check)

(Transport Layer) nm2aynn n1dv .1
(Network Larer) Dw9n n1ov .2
(Data Link Layer) 0030 Mwp N1dv .3

(Physical Layer) mv90 n1ovin 4

DOYOLPNY YT DPIPN MYNNNI MPHIN NYVIAND TYN (Transport Layer) N MAYNN NIOWA 2IPIVINY NN
13TANY 0NN DY (Retransmission) NN NI (ACKs) 192 Y NN (Segments)

Internet Protocol .1
User Datagram Protocol .2
Transmission Control Protocol .3

Internet Control Message Protocol .4

10SI 5732 2 129w CRC (Cyclic Redundancy Check) 1)1 D 1NIvn nn
231 ITO2 MNOYI DN MNON DoV XTI .1

(frame) NMON DY MIAP DTN MY .2

79932 (frame) DNVON YD NAY MPPN MH T .3

N MAWVWNN Yy 4

. 2001:db8::123:4567 :NIXIPN IPv6 N2IND DINAD
MYV NPPNN NNDHNT NAINDN SN

8:0:0:0:0:123:4567db2001:0 .1
8:00:000:000000002001:0:0123:4567db:2001 .2
0123:4567::8db2001:0 .3

2001:0db8:0000:0000:0000:0000:0123:4567 .4

M[Pv6 N2yN22 Header 2 0P 2N TN IPv4 N21N22 Header 2 XN) OXNAN MTYN PAN NN
Source Address .1

Destination Address .2

Checksum .3

Version .4

4 25 Tya Twnn
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IWYTH switch DY MDDIINN NIV Ethernet MNYII >0 MNS CSMA/CD .29

JPVINON MDY PI TYPH CSMA/CD™Y NN
DN NTYA TN ION switch ¥ PN
Full-Duplex 2% 9WANDY ,0N D30 TI9) MWNNN DNNN XY switch ¥ NIV

."Switching Access Protocol" DWa WTN DYTHI 1Y) JIPI0I1N9 DW»N switch™w NYON

1

2

7802IEEE 570 »9 Dy (Data Link Layer) D )YMN MNP NI1OY NN MDY MIAIWN NN ONY 1D .0

Wi-Fi) Ethernet

MAC™ LLC

TCP™ IP

MAC™ PHY

1

2

10017 2307 O)PIVINY DY WP (Convergence Time) "MDIINN O3 NI MYNYH NN

.(Destination) TY>1 NTIPID (Source) NN NTIPIN 122N 12YND WIVTH YD
NIV NPY INND NYIT DN MRV I NN JITYD ¥ WIITH 9T
1919 NWAN DN TTINDYT 2mD YT o

ISP~5 72annno »73 2mY vinTn yon

1

.2

.DMNPT 21N ONPIINNT DYDNMNNT DI NYIIN DIND
11993 RY IN 9193 NI DX DN TNN DI 7230 yap

Distance — DN 217101990 INY LN (converge) DIINNY NV (OSPF 1) Link-State 1100 211 DI1PIVIN9
NV NIANT YR NAONT WINT NINY 11PN 71NNV NPY HY 1IpNna (RIP 12) Vector
1993 XY / 1993

PIDT VNN YANYN NN YNT ,0%OWN DX2AMN DN P 12TYN IWN Distance—Vector 1100 21N '71‘71\3119
NYIN DNINLA DYANN VI DY DN DDA ]101’12‘{7 NI2% WNTN Link—State 13010 230 217101719 WNN
.(Link-State Database) D>DpnN

1993 XY / 1993

(LSA, Link—State 11> PON DIDNNDT DXNYIPN DY PI YN YN Link—State 217101792 210 DI
.T292 P2V DY IRDNN INNN DDAV NN 9N NI Distance—Vector 211017192 Tyl ,Advertisements)
1993 XY / 1993

Y73 DYOMINI ONVP (Areas) DXINND NPIVN DY 13777 MIANA TINND WRIN MINN Distance—Vector Y1119
DT )20 OIMIN OPRY Link—State Y21P10179 NNIYY ,0INN DDA DT NN DNNND
1993 XY / 1993
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_26_

(M71p3 15) 28 NHNY

("ms 1% — YD H3H) LN D2YON TINN DYDN D Yy 1Y
J) NODIY AINDINVY DIONMNN /I—/N DIOIYD

.R-Haifa 211 >po>n v59 0INAD

interface GigabitEthernetl/0

ip address 10.48.0.1 255.240.0.0
duplex auto

speed auto

!

interface GigabitEthernet2/0

ip address 10.0.0.2 255.240.0.0
duplex auto

speed auto

|

interface FastEthernet4/0

ip address 10.16.0.1 255.240.0.0
ip helper-address 200.100.50.2
duplex auto

speed auto

|

interface FastEthernet5/0

ip address 10.32.0.1 255.240.0.0
ip helper-address 200.100.50.2

duplex auto

speed auto

169.254.... : D2ININ DX MYAPN NYID MIINNNN NTIAYN NINN
PPN 2AM3A MINND MITHNN DIV INNN 1725 NDON N

GigabitEthernet2/0 pwNN1 ip helper—address NTIPON NI ND .1

0T X9 DHCP-1 DY 1991 MDY XD ip helper—address NTIPo3 My 9min Mawnon .2

half-duplex :19°N 273 PVIPNN NYIN OPWNNI TN XD .3

2 MDY AN IX YT Madh v 4

N
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.DHCP 21110179 9100 R-NY ama
.AMm5 CLIT2 Hanow mmMpon 03795

NY>ena

NY# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
NY (config) #ip dhcp pool RNY-LAN-POOL

NY (dhcp-config) #network (1) (2)

NY (dhcp-config) #default-router (3)

NY (dhcp-config) #dns-server 200.100.50.2

NY (config) #exit

NY#

$SYS-5-CONFIG I: Configured from console by console

NY# (4)

Destination filename [startup-config]?
Building configuration...

[OK]

3)=(1) ©79012 DNMDNN AN MTIPHI DIDNN DYDY NNNNNA ,DXPYDOND NYIVY DIMY .1
.-l IMAIYAND PN 7292 NI TAR MV NN YW1 DY SNNN TN D3

(3) (2) 1)
192.168.60.16 i 192.168.60.16 i 192.168.60.16 i
192.168.60.17 .ii 192.168.60.17  .ii 192.168.60.17  .ii
255.255.255.240 .iii 255.255.255.240 .iii 255.255.255.240 .iii
2552552480 v 2552552480 v 255.255.2480 v

R-NY 2maw DHCP-n MTipa NITHN 1930 DX MNWH T (4) 190103 Y2IDNN DIPHRA 1INID ¥ TP ION - .2
221370 220 INND 03 1IVYW» MTIPaNY 72 NVRAM-71 11912

copy startup—config running—config (1
copy running—config FTP (2
copy RNY-LAN-POOL startup—config (3

copy running—config startup—config (4
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2N MPY> MINKY LAN-D MNYID )90 LAN-NY -0 072yn 010N 9)9yn R-TLV D1vnpa nva Himn
.M2»ANN INY D30 PPN N1NIAYN WINDY R-TLV

PTHIND DY DN TIX MTIPO 1N R-Haifa 777 MH2 R-TLV 2Mm> LAN-NY ™D DM M>2¥aNY 1nm)n

R-TLV (config) #access-1list 10 deny 192.168.60.0 0.0.0.15
R-TLV (config) #access-1list 10 permit any
R-TLV (config) #interface gigabitEthernet 1/0

R-TLV(config-if)#ip access-group 10 in

R-TLV (config) #access-1list 10 deny 192.168.60.0 0.0.255.255
R-TLV (config) #access-1list 10 permit any
R-TLV (config) #interface gigabitEthernet 1/0

R-TLV (config-if)#ip access-group 10 out

R-TLV (config) access-1list 10 deny 192.168.60.0 0.0.0.15
R-TLV (config) #interface gigabitEthernet 1/0

R-TLV (config-if)#ip access-group 10 in

R-TLV (config) #access-1list 1 permit any
R-TLV (config) #access-1list 1 deny 192.168.60.0 0.0.0.15
R-TLV (config) #interface fastEthernet 4/0

R-TLV (config-if)#ip access-group 1 in

4 29 Toya Tunn
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20091 Yapnn LAN-Paris 902 Pari-Teacher] awnn> PING yxan (IP: 192.168.100.66) Pari-Teacher2 2wN0 IWND

C:\>ping 192.168.100.130

Pinging 192.168.100.130 with 32 bytes of data:

Reply from 192.168.100.130: bytes=32 time<lms
Reply from 192.168.100.130: bytes=32 time=1ms
Reply from 192.168.100.130: bytes=32 time<lms

Reply from 192.168.100.130: bytes=32 time<lms

Ping statistics for 192.168.100.130:

Packets: Sent = 4, Received = 4, Lost = 0 (0%

Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = 1lms, Average = 0ms

C:\>

TTL=127
TTL=127
TTL=127

TTL=127

loss),

TIPON MYSNNRA PARI-Teacherl 2wnny PING yxan PARI-Teacher2 awnn IWNI TN

c:\>ping PARI-Teacherl

4 30 Tmya Tunn

0091 AP
C:\>ping PARI-Teacherl
Ping request could not find host PARI-Teacherl. Please check the name and try again
C\>
TN

IP 12N P9 ping™n NN 21N 1 .1PPIN IPN "ping PARI-Teacherl" nTpan .1

.DNS-n DIva 9 XY PARI-Teacherl own .2

.DNS-N nIva 9 XY PARI-Teacher2 own .3

»PN IP 121N PN PARIS 2ma PARI--Teacherl awnnd .4

N
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DIvNP SY >V>IPN SQL™N NIWD AN YN DIMPA Student] DY IP7N NAININD DOTIVN YN NNPDN 12NN ININKD

.D»TID IPNN MINI JI02 NDIPVY N3 NIVD PYNN dNDA YN DD

= T NIV DNNYI DY) DPNTPNR DMNNI NVIND YITI UniversNet MNVIDIDNIND DY OW NINVIND 7N
MYAIN Y DXDINPN D32 DOYNNHYNI INY DI3D IWANDYI R-TLV 2m3 Student] wnnwnn NIV nwd) ynd

ON

995 TNN ,D29VD NYINN DY DMINK .(5) — (1) DI9DNI DNMDNN 03IV AYNIN DXIDN 0INDY YOPI

R-TLV> enable

R-TLV# configure terminal

R-TLV (config) # access-1list 105
R-TLV (config) # access-1list 105
R-TLV (config) # interface
R-TLV(config-if)# ip access-group 105 out

R-TLV (config-if)# end
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192.168.10.130 0.0.0.0 eqg

permit ip any any
deny
deny ip any any

permit any

172.17.0.34 0.0.255.255
172.17.0.66 0.0.255.0
0.0.0.0.172.17.30.33
172.17.0.34 0.0.0.0

1300

14
1433
1024

permit ip any any
deny
deny ip any any

permit any

Fa4/0

Fa5/0
Gig0/0
Gigl/0

120 TN DX 0NN THN D32 1IN2 .0XIDNN DMIVIANN THN

(3)

Al

il

av

Al

il

il

Y

Al

il

v

Al

il

av

)
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197 TN INXIND .2AM1 YWY 1NN (Flooding) MPIN XD NNV DY INIXY NN N¥>I9 IWNIND R-Haifa ama )
(down) "2y XD Gig2/0 pwNNn Dy aMmn

MDIINNN TONN NN PYRI O1D 2N NN NPT N DIPIVIIND DOWNNWYN DXAMN Yow i .1
DYIY NP TIT MDPIN MDD PID (router convergence process)

R-HK i
R-JER i
R-TLV .iii

R-PARIS v

21 JIPIVINN DWHNVN D7IN2 DYAMN 5521 EIGRP D12101991 DYWNNWN DX DM D2aw i .2
Oy YTNRNY MYV NID T8, R-Haifa 2N32 D>NMw MOIdNNN TONN 11 .(Link—State 21710179) OSPF
MOV N9V OPNN

R-TLV D NITYY PHNNN pPMITHIN DX DN 0¥ DINMNN NYIVN DXAMN Y3 DX PO’ R-Haifa i

oYYy 121 ,5wHn DY NN NTNYN LSA (Link—State Advertisement) Ny R-NY 2m5 nbw> R-Haifa i
10900 DION NTIPID

VTN LSA Y9 (LSDB) Y DNYOPN DY DN TON DN DT ,Gig2/0 pwnna Hwon NN Nt R-Haifa  .iii
.D»NYN DI1YDN aWND »1 SPF (Shortest Path First) DMINYN NN WTNN 1N YN ,INND D¥2ANN DY

D) MINDD WIN T ,5WIN DY MDTYNIY N0 NYIN R-TLV-Y nYw> R—Haifa .iv

PAT-2 wnNwn NVYDIDNIND DY 21N .0°avNN 10 DY 7252 MVP NYI NOYNN ,NDIDIDNIND DV 1977 NooNna 8
NIV ON NYHD DIXIND NIVIX NVIDIDININD L)I 10D .DNX TPNDX NINI TIT VIIVIRD NYID DIXIND WAND ¥T
NN PWYND OTI 2N NITHN NPNIV DN .DNOY DO NN DXAVNNIND M)A LITOPND

Port Forwarding .1
PAT (Port Address Translation) .2
static NAT .3

Dynamic NAT .4
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J) NODIAY NDINVY DONINN DIN 'V—'N DIOYD 1Y 11V

J(Convergence) NWIN SY NNV D>PNN DMPYWA 91902 INY PN EIGRP-Y OSPF DY)P01190 Panm  .n

INT

ANV TR D1 wunwn EIGRP Tva 59w 19w MY >73 Hello Packets™2 wnnwn Xinw Pon ,0SPE .1

N05Y ) DYV Y NTY YN D1PPON 21 MITY Yo NIIW Non EIGRP .2

Sy ©D121 EIGRP Tya ,nwan S¥ INON N9 P230m) (Link—State) YO 280 DY DDIAN XY PNon ,OSPF .3

D20V OamY MNYRY MHOYO 78 (Distance Vector) PN MO

»2>21 (Feasible Successor) YN I 122 2100102 YTHN 19IND NAYD 21D DY DIIMONIY On EIGRP 4
SPF-1 XY ¥ wTnn 2N ¥y8a5 2»0 OSPF Tya ,nwan 92 YW winmn 2wen yNao

221N NIV SV OPON VIS DIND

D 10.0.0.0/8

172.17.0.0/16

[90/3072] wvia 172.16.30.33, 00:36:27, GigabitEthernet3/0

172.16.0.0/16 is variably subnetted, 2 subnets, 2 masks
172.16.0.0/16 is a summary, 00:36:28, Nullo
172.16.30.32/27 is directly connected, GigabitEthernet3/0
[90/28416] wvia 172.16.30.33, 00:36:27, GigabitEthernet3/0

192.168.10
192.168.10
192.168.10
192.168.10

QN QO Q O

192.168.20
192.168.20

192.168.60
192.168.60

192.168.10.0/24 is variably subnetted, 4 subnets, 2 masks

.0/24 is a summary, 00:36:28, NulloO

.0/26 is directly connected, GigabitEthernet2/0
.64/26 is directly connected, FastEthernet5/0
.128/26 is directly connected, FastEthernet4/0

192.168.20.0/24 is variably subnetted, 2 subnets, 2 masks

.0/24 is a summary, 00:36:28, Nullo
.0/26 is directly connected, GigabitEthernetl/O0

192.168.60.0/24 is variably subnetted, 2 subnets, 2 masks

.0/24 is a summary, 00:36:28, Nullo
.0/28 is directly connected, GigabitEthernet0/0
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show ip interface brief
show ip route
show ip protocols

show interfaces
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. 172.17.0.0/16 :nwIN ;DHCP-1 »0»T 19I82 1709 nvr:D i
. 10.0.0.0/8 :nwAn YT NYTNNY NI D i
. 172.17.0.0/16 :nvn ;EIGRP 272101792 v02>T 19IN2 NT09W NI D iii
. 10.0.0.0/8 :nwIN ;(Default Route) 97NN N922 NHYTHNY NWI:D v

No2VaV 172.17.0.0/16 NYID YIND >3 M2>XIN MY ¥ PORY (XA ND>TN) Next Hop™n D¥ 1PN N2INd >N
129000

172.16.30.34 i
192.168.10.1 .ii
172.16.30.33 .iii

192.168.20.1 .iv

FastEthernet4/0 DXpWNNN TIT YN 21N 123NN (SubNet) MW MNYI 1KY 0991 19 DY
1FastEthernet5/07)

192.168.10.64/25 ,192.168.10.128/26 .
192.168.10.64/26 , 192.168.10.0/26  .ii
192.168.10.0/26 , 192.168.10.128/26  .iii

192.168.10.65/26 , 192.168.10.1/26  .iv
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GREP(1) User Commands

NAME

grep - print lines that match patterns

SYNOPSIS
grep [OPTION...] PATTERNS [FILE...]
grep [OPTION...] -e PATTERNS ... [FILE...]

grep [OPTION...] -f PATTERN_FILE ... [FILE.. ]

DESCRIPTION

grep searches for PATTERNS in each FILE. PATTERNS is one or more patterns separated by newline characters, and
grep prints each line that matches a pattern. Typically PATTERNS should be quoted when grep is used in a shell command.

A FILE of "-" stands for standard input. If no FILE is given, recursive searches examine the working directory, and

nonrecursive searches read standard input.

OPTIONS
Generic Program Information

--help Output a usage message and exit.

-V, --version

Output the version number of grep and exit.
Pattern Syntax

-E, --extended-regexp

Interpret PATTERNS as extended regular expressions (EREs, see below).
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-F, --fixed-strings

Interpret PATTERNS as fixed strings, not regular expressions.

-G, --basic-regexp

Interpret PATTERNS as basic regular expressions (BREs, see below). This is the default.

-P, --perl-regexp

Interpret PATTERNS as Perl-compatible regular expressions (PCREs).
This option is experimental when combined with the -z (--null-data) option, and grep -P may warn of unimplemented

features.

Matching Control
-e PATTERNS, --regexp=PATTERNS

Use PATTERNS as the patterns. If this option is used multiple times or is combined with the -f (--file) option, search

for all patterns given. This option can be used to protect a pattern beginning with "-".

-f FILE, --file=FILE

Obtain patterns from FILE, one per line. If this option is used multiple times or is combined with the -e (--regexp)
option, search for all patterns given. The empty file contains zero patterns, and therefore matches nothing.

If FILE is - , read patterns from standard input.

-i, --ignore-case

Ignore case distinctions in patterns and input data, so that characters that differ only in case match each other.

--no-ignore-case

Do not ignore case distinctions in patterns and input data. This is the default. This option is useful for passing to shell

scripts that already use -i, to cancel its effects because the two options override each other.

-v, --invert-match

Invert the sense of matching, to select non-matching lines.

-w, --word-regexp

Select only those lines containing matches that form whole words. The test is that the matching substring must either
be at the beginning of the line, or preceded by a non-word constituent character. Similarly, it must be either at the end
of the line or followed by a non-word constituent character. Word-constituent characters are letters, digits, and the

underscore. This option has no effect if -x is also specified.
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-X, --line-regexp

Select only those matches that exactly match the whole line. For a regular expression pattern, this is like

parenthesizing the pattern and then surrounding it with A and $.

REGULAR EXPRESSIONS

A regular expression is a pattern that describes a set of strings. Regular expressions are constructed analogously to

arithmetic expressions, by using various operators to combine smaller expressions.

grep understands three different versions of regular expression syntax: "basic"(BRE), "extended" (ERE) and "perl"
(PCRE). In GNU grep, basic and extended regular expressions are merely different notations for the same
pattern-matching functionality. In other implementations, basic regular expressions are ordinarily less powerful

than extended, though occasionally it is the other way around. The following description applies to extended regular
expressions; differences for basic regular expressions are summarized afterwards. Perl-compatible regular expressions
have different functionality, and are documented in pcre2syntax(3) and pcre2pattern(3), but work only if PCRE

support is enabled.

The fundamental building blocks are the regular expressions that match a single character. Most characters, including
all letters and digits, are regular expressions that match themselves. Any meta-character with special meaning may be

quoted by preceding it with a backslash.

The period. matches any single character. It is unspecified whether it matches an encoding error.

Character Classes and Bracket Expressions

A bracket expression is a list of characters enclosed by [ and ]. It matches any single character in that list. If the first
character of the list is the caret A then it matches any character not in the list; it is unspecified whether it matches an

encoding error. For example, the regular expression [0123456789] matches any single digit.

Within a bracket expression, a range expression consists of two characters separated by a hyphen. In the default C locale,
it matches any single character that appears between the two characters in ASCII order, inclusive. For example, [a-d] is
equivalent to [abed]. In other locales the behavior is unspecified: [a-d] might be equivalent to [abed] or [aBbCeDd] or
some other bracket expression, or it might fail to match any character, or the set of characters that it matches might be
erratic, or it might be invalid. To obtain the traditional interpretation of bracket expressions, you can use the C locale by

setting the LC_ALL environment variable to the value C.

Finally, certain named classes of characters are predefined within bracket expressions, as follows. Their names are self
explanatory, and they are [:alnum:], [:alpha:], [:blank:], [:cntrl:], [:digit:], [:graph:], [:lower:], [:print:], [:punct:],
[:space:], [:upper:], and [:xdigit:]. For example, [[:alnum:]] means the character class of numbers and letters in the
current locale. In the C locale and ASCII character set encoding, this is the same as [0-9A-Za-z]. (Note that the brackets in
these class names are part of the symbolic names, and must be included in addition to the brackets delimiting the bracket
expression.) Most meta-characters lose their special meaning inside bracket expressions. To include a literal ] place it first

in the list. Similarly, to include a literal A place it anywhere but first. Finally, to include a literal - place it last.

Anchoring

The caret A and the dollar sign $ are meta-characters that respectively match the empty string at the beginning and end of a

line.
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The Backslash Character and Special Expressions

The symbols \< and \> respectively match the empty string at the beginning and end of a word. The symbol \b matches
the empty string at the edge of a word, and \B matches the empty string provided it's not at the edge of a word. The symbol

\w is a synonym for [_[:alnum:]] and \W is a synonym for [*_[:alnum:]].

Repetition

A regular expression may be followed by one of several repetition operators:

? The preceding item is optional and matched at most once.
* The preceding item will be matched zero or more times.
+ The preceding item will be matched one or more times.

{n}  The preceding item is matched exactly n times.
{n,} The preceding item is matched n or more times.
{m,} The preceding item is matched at most m times. This is a GNU extension.

{n,m} The preceding item is matched at least n times, but not more than m times.

Concatenation

Two regular expressions may be concatenated; the resulting regular expression matches any string formed by

concatenating two substrings that respectively match the concatenated expressions.

Alternation

Two regular expressions may be joined by the infix operator I; the resulting regular expression matches any string

matching either alternate expression.

Precedence

Repetition takes precedence over concatenation, which in turn takes precedence over alternation. A whole expression may

be enclosed in parentheses to override these precedence rules and form a subexpression.

Back-references and Subexpressions

The back-reference \n, where n is a single digit, matches the substring previously matched by the nth parenthesized

subexpression of the regular expression.

Basic vs Extended Regular Expressions

In basic regular expressions the meta-characters ?, +, {, I, (, and ) lose their special meaning; instead use the backslashed
versions \?, \+, \{, \I, \(, and \).
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umask(2) System Calls Manual
NAME

umask - set file mode creation mask

LIBRARY

Standard C library (libc, -Ic)

SYNOPSIS
#include <sys/stat.h>

mode_t umask(mode_t mask);

DESCRIPTION

umask() sets the calling process's file mode creation mask (umask) to mask & 0777 (i.e., only the file permission bits of

mask are used), and returns the previous value of the mask.

The umask is used by open(2), mkdir(2), and other system calls that create files to modify the permissions placed on newly
created files or directories. Specifically, permissions in the umask are turned off from the mode argument to open(2) and
mkdir(2).

Alternatively, if the parent directory has a default ACL (see acl(5)), the umask is ignored, the default ACL is inherited, the
permission bits are set based on the inherited ACL, and permission bits absent in the mode argument are turned off. For

example, the following default ACL is equivalent to a umask of 022:

UITWX,E:T-X,00:1-X

Combining the effect of this default ACL with a mode argument of 0666 (rw-rw-rw-), the resulting file permissions would
be 0644 (rw-r--r--).

The constants that should be used to specify mask are described in inode(7).

The typical default value for the process umask is S_IWGRP | S_IWOTH (octal 022). In the usual case where the mode

argument to open(2) is specified as:

S_IRUSR I S_IWUSR | S_IRGRP | S_IWGRPI|S_IROTH | S_IWOTH

(octal 0666) when creating a new file, the permissions on the resulting file will be:
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S_IRUSR I S_IWUSR I S_IRGRP | S_IROTH

(because 0666 & ~022 = 0644; i.e. rw-r--r--).

SORT(1) User Commands

NAME

sort - sort lines of text files

SYNOPSIS
sort [OPTION]... [FILE]...

sort [OPTION]... --filesO-from=F

DESCRIPTION

Write sorted concatenation of all FILE(s) to standard output.

With no FILE, or when FILE is -, read standard input.

Mandatory arguments to long options are mandatory for short options too. Ordering options:
-b, --ignore-leading-blanks

ignore leading blanks

-d, --dictionary-order

consider only blanks and alphanumeric characters

-f, --ignore-case

fold lower case to upper case characters

-g, --general-numeric-sort

compare according to general numerical value

-i, --ignore-nonprinting

consider only printable characters
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-M, --month-sort

compare (unknown) < 'JAN' < ... < 'DEC'

-h, --human-numeric-sort

compare human readable numbers (e.g., 2K 1G)

-n, --numeric-sort

compare according to string numerical value; see manual for which strings are supported

-R, --random-sort

shuffle, but group identical keys. See shuf(1)

--random-source=FILE

get random bytes from FILE

-I, --reverse

reverse the result of comparisons

--sort=WORD

sort according to WORD: general-numeric -g, human-numeric -h, month -M, numeric -n, random -R, version -V

-V, --version-sort

natural sort of (version) numbers within text

Other options:

--batch-size=NMERGE

merge at most NMERGE inputs at once; for more use temp files

-¢, --check, --check=diagnose-first

check for sorted input; do not sort

-C, --check=quiet, --check=silent

like -c, but do not report first bad line
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--compress-program=PROG

compress temporaries with PROG; decompress them with PROG -d

--debug

annotate the part of the line used to sort, and warn about questionable usage to stderr

--filesO-from=F

read input from the files specified by NUL-terminated names in file F; If F is - then read names from standard input

-k, --key=KEYDEF

sort via a key; KEYDEEF gives location and type

-m, --merge

merge already sorted files; do not sort

-0, --output=FILE

write result to FILE instead of standard output

-s, --stable

stabilize sort by disabling last-resort comparison

-S, --buffer-size=SIZE

use SIZE for main memory buffer

-t, --field-separator=SEP

use SEP instead of non-blank to blank transition

-T, --temporary-directory=DIR

use DIR for temporaries, not $TMPDIR or /tmp; multiple options specify multiple directories

--parallel=N

change the number of sorts run concurrently to N
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-u, --unique

with -¢, check for strict ordering; without -¢, output only the first of an equal run

-7, --zero-terminated

line delimiter is NUL, not newline

--help

display this help and exit

--version

output version information and exit

KEYDEEF is F[.C][OPTS][,F[.C][OPTS]] for start and s position, where F is a field number and C a character position

in the field; both are origin 1, and the s position defaults to the line's end. If neither -t nor -b is in effect, characters in a
field are counted from the beginning of the preceding whitespace. OPTS is one or more single-letter ordering options
[bdfgiMhnRrV], which override global ordering options for that key. If no key is given, use the entire line as the key. Use

--debug to diagnose incorrect key usage.

SIZE may be followed by the following multiplicative suffixes: % 1% of memory, b 1, K 1024 (default), and so on for
M,G,T,P,E,Z,Y,R, Q.

*#* WARNING *** The locale specified by the environment affects sort order. Set LC_ALL=C to get the traditional sort

order that uses native byte values.

TAIL(1) User Commands

NAME

tail - output the last part of files

SYNOPSIS

tail [OPTION]... [FILE]...

DESCRIPTION

Print the last 10 lines of each FILE to standard output. With more than one FILE, precede each with a header giving the

file name.
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With no FILE, or when FILE is -, read standard input.

Mandatory arguments to long options are mandatory for short options too.

-c, --bytes=[+|]NUM

output the last NUM bytes; or use -c +NUM to output starting with byte NUM of each file

-f, --follow[={nameldescriptor}]

output appended data as the file grows;

an absent option argument means 'descriptor’

-F  same as --follow=name --retry

-n, --lines=[+]NUM

output the last NUM lines, instead of the last 10; or use -n +NUM to skip NUM-1 lines at the start --max-unchanged-

stats=N with --follow=name, reopen a FILE which has not changed size after N (default 5) iterations to see if it has

been unlinked or renamed (this is the usual case of rotated log files); with inotify, this option is rarely useful

--pid=PID

with -f, terminate after process ID, PID dies; can be repeated to watch multiple processes

-q, --quiet, --silent

never output headers giving file names

--retry

keep trying to open a file if it is inaccessible

-s, --sleep-interval=N

with -f, sleep for approximately N seconds (default 1.0) between iterations; with inotify and --pid=P, check process P

at least once every N seconds
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-v, --verbose

always output headers giving file names

-7, --zero-terminated

line delimiter is NUL, not newline

--help display this help and exit

--version

output version information and exit

NUM may have a multiplier suffix: b 512, kB 1000, K 1024, MB 1000*1000, M 1024*1024, GB 1000*1000*1000,
G 1024*1024*1024, and so on for T, P, E, Z, Y, R, Q. Binary prefixes can be used, too: KiB=K, MiB=M, and so on.

With --follow (-f), tail defaults to following the file descriptor, which means that even if a tail'ed file is renamed, tail will
continue to track its end. This default behavior is not desirable when you really want to track the actual name of the file,
not the file descriptor (e.g., log rotation). Use --follow=name in that case. That causes tail to track the named file in a way

that accommodates renaming, removal and creation.

FALLOCATE(Q) User Commands

NAME

fallocate - preallocate or deallocate space to a file

SYNOPSIS

fallocate [-cl-pl-z] [-o0 offset] -1 length [-n] filename

fallocate -d [-o offset] [-I length] filename

fallocate -x [-o0 offset] -1 length filename
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DESCRIPTION

fallocate is used to manipulate the allocated disk space for a file, either to deallocate or preallocate it. For filesystems
which support the fallocate(2) system call, preallocation is done quickly by allocating blocks and marking them as

uninitialized, requiring no IO to the data blocks. This is much faster than creating a file by filling it with zeroes.

The exit status returned by fallocate is O on success and 1 on failure.

OPTIONS

The length and offset arguments may be followed by the multiplicative suffixes KiB (=1024), MiB (=1024*1024), and so
on for GiB, TiB, PiB, EiB, ZiB, and YiB (the "iB" is optional, e.g., "K" has the same meaning as "KiB") or the suffixes
KB (=1000), MB (=1000*1000), and so on for GB, TB, PB, EB, ZB, and YB.

The options --collapse-range, --dig-holes, --punch-hole, and --zero-range are mutually exclusive.

-c, --collapse-range

Removes a byte range from a file, without leaving a hole. The byte range to be collapsed starts at offset and continues
for length bytes. At the completion of the operation, the contents of the file starting at the location offset+length will be
appended at the location offset, and the file will be length bytes smaller. The option --keep-size may not be specified

for the collapse-range operation.

Available since Linux 3.15 for ext4 (only for extent-based files) and XFS. A filesystem may place limitations on the
granularity of the operation, in order to ensure efficient implementation. Typically, offset and length must be a multiple
of the filesystem logical block size, which varies according to the filesystem type and configuration. If a filesystem has

such a requirement, the operation will fail with the error EINVAL if this requirement is violated.

-d, --dig-holes

Detect and dig holes. This makes the file sparse in-place, without using extra disk space. The minimum size of the hole
depends on filesystem I/O block size (usually 4096 bytes). Also, when using this option, --keep-size is implied. If no

range is specified by --offset and --length, then the entire file is analyzed for holes.

You can think of this option as doing a "cp --sparse" and then renaming the destination file to the original, without the

need for extra disk space.

See --punch-hole for a list of supported filesystems.

-i, --insert-range

Insert a hole of length bytes from offset, shifting existing data.

-1, --length length

Specifies the length of the range, in bytes.
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-n, --keep-size

Do not modify the apparent length of the file. This may effectively allocate blocks past EOF, which can be removed

with a truncate.

-0, --offset offset

Specifies the beginning offset of the range, in bytes.

-p, --punch-hole

Deallocates space (i.e., creates a hole) in the byte range starting at offset and continuing for length bytes. Within the
specified range, partial filesystem blocks are zeroed, and whole filesystem blocks are removed from the file. After a
successful call, subsequent reads from this range will return zeroes. This option may not be specified at the same time

as the --zero-range option. Also, when using this option, --keep-size is implied.

Supported for XFS (since Linux 2.6.38), ext4 (since Linux 3.0), Btrfs (since Linux 3.7), tmpfs (since Linux 3.5) and
gfs2 (since Linux 4.16).

-v, --verbose

Enable verbose mode.

-X, --posix

Enable POSIX operation mode. In that mode allocation operation always completes, but it may take longer time when

fast allocation is not supported by the underlying filesystem.

-z, --Zero-range

Zeroes space in the byte range starting at offset and continuing for length bytes. Within the specified range, blocks are

preallocated for the regions that span the holes in the file. After a successful call, subsequent reads from this range will

return zeroes.

Zeroing is done within the filesystem preferably by converting the range into unwritten extents. This approach means
that the specified range will not be physically zeroed out on the device (except for partial blocks at the either end of

the range), and I/O is (otherwise) required only to update metadata.
Option --keep-size can be specified to prevent file length modification.

Auvailable since Linux 3.14 for ext4 (only for extent-based files) and XFS.

-h, --help

Display help text and exit.

14 Twmya Jwnn



NOYAN MWD MNIPY — 'N PONY MTIPA '2 NID)
Y’aun AN ,714913 SND

-V, --version

Print version and exit.

Information Stored in Page Table Entry

e  Frame Number
e 'V -valid/invalid
e R -read, write (Protection bit)

e M - Modified Bit

_14_
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DHCP Request

»72 NIWY N17Na (DHCP Request) NYPa N X1 ,DHCP-N NI > Yy Nyxmnn IP-1 NN DX INI2 PYWINN IWND
:DNIN DXV NN NODD NN IYPAN NIYWI 19INI TP N2IND NIX 92P5) N17°N2N NN IWURD

22PN NIY TP NIND NN PINHD PYIND DY [P0 NN e
2OW MAC™1 N2IND 10D, PYWINND DY HOTIND AN :MPON NiHn e
2191 57NN N2 YV ,DNS NI 10D 09D DMIVNIN YPAD 1D PYINT :(ODIPINN) DAD) DMIVNIY e

MYWN N9WI TWPAN NN IWRN NN PPN 9197 DX .NYPan IR PTa NI  DHCP-N NIwY naym wn nwpan
WY ,NYI NI0DN NI DD DIVHIY DY TH> ,PYINY ANSPINY IP71 N2INI NIX 97910 NN . PWINnS (DHCP ACK)
DNS >mIw) 9700 N1

DHCP ACK

:0NAN OY0I91 IN DD NN (DHCP ACK)DHCP MYIN 1D NOW PWINNI NYpa NN NN DHCP N
SPYONY WINR NIWNY IPTD N2IND ANV PN NInD e

SPYINN THONYN TPORY DYIN DTN DX DPTHN :DYI NIDN e

DDIPNN NYINND NNOXD DTN NP WNRYND AMN OV IPTN NAIND DTNND NPIT WY e

IP M2inad NIT MmNy 0nInd Dwnwni DNS-1 NI Y [P0 M2nd :DNS MY e

A2 NNSPINY TP~ NN WHRNWND SIRYI PYINIY IO TUN :(Lease time) O»N DT o

DY DINN DXPWIN DY WPNY WY NWINN [P NN wHNWNDY PNNND 910> PYWIND ,MYINND NDAP INNRD

D252 D22N) HITHIN

R1 N0 (Router Name) 210 DY MTIPON 531 e
S1 :X30 (Switch Name) dnnin ov

L <> TN W9 NONMNN/NYNIND NTIPN DMYYY DIVNIN °
.(or) W = ymynwn i

ANN1/2N33 PO MNP

R1 or S1(config)# hostname <device_name> 2NN/AM5 OV DTN
R1 or S1 (config)# enable secret <password> NN 2NN MAXIN INDID
R1 or S1 (config)# banner motd <delimiter><message><delimiter> ;DI MID
R1 or S1#copy run st :NVRAM™> RAM™2 D»PN NNSNN NP NPHY

211N/2M31 console™> NNDXD NITHN
R1 or S1 (config)# line console <line_number>
R1 or S1 (config-line)# password <password>
R1 or S1 (config-line)# login
R1 or S1 (config-line)# login local
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R1 or S1 (config)# line vty <start_line> <end_line>
R1 or S1 (config-line)# password <password>

R1 or S1 (config-line)# login

R1 or S1 (config-line)# login local

R1 or S1 (config)# service password-encryption

R1# show running-config 113

S1# show running-config 3NN1

R1# show startup-config 2112

S1# show startup-config 3NnN1

S1#show mac address-table

R1#show ip route

R1# show ip interface brief

R1# show interface<interface_type><number>
R1# show arp

c:\>arp -a

4 TyYya TYnn

ANN/2ANY PINID MIINDND NNDXD NITHIN

2NN IN AN MNNDIDN DI NIAND

show M71p9

:RAM 1392272 DNXNN XDIP 19IN MINN

:2NVRAM 11952 NNXNN 121N 1NN

2NN MAC M23IND XN

AN NN NDAV 191N MSN

AN DOPYWNNI AN [P~ MIINI DY DID NN
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:ARP 1920 msn
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(Switch) ynnd mon»nnn Mps
2592 VLAN / TRUNK ™97
S1(config)# vlan <vlan_id>
S1(config-vlan)# name <vlan_name>
S1(config)# interface <interface_type><interface_number>
S1(config-if)# switchport mode <accesslltrunk>
S1(config-if)# switchport access vlan <vlan_id>

S1(config-if)# switchport trunk allowed vlan <vlan_list>

S1# show vlan brief
S1# show vlan
2NN ANVAN MHTHD
S1(config-if)# switchport port-security
S1(config-if)# switchport port-security maximum <number>
S1(config-if)# switchport port-security mac-address <mac_address>

S1(config-if)# switchport port-security violation <shutdown/restrict/protect>

DN OXPYNN NHL HITHIN
Switch(config)# interface range <interface_type><start_number> - <end_number>

Switch(config)# interface range <interface_type><interface_number> , <interface_type><interface_number>

(Router) anmb5 mon»nnn mMNpa
:2N32 (interface) PYNNR/NNIY NITHIN
R1(config)# interface <interface_type><number>
R1 (config-if)# ip address <ip_address> <subnet_mask>
R1 (config-if)# no shutdown
R1 (config-if)# description <text>  TPDIVXNN TIPS

R1(config)# no ip domain-lookup 12N YVMVIND DNS-H VIDN HI1VIa

2192 29PIVIND MITIN

:OSPF 25910199 D1

R1(config)# router ospf <process_id>

R1(config-router)# network <network_address> <wildcard_mask> area <area_number>
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R1(config)# router eigrp <AS-number> AS= Autonomous System

R1(config-router)# network <network-address> <wildcard-mask>

R1(config)# router rip
R1(config-router)# version <1112>

R1(config-router)# network <network_address>

R1(config)# ip route <destination_network> <subnet_mask> <next_hopllip/exit_interface>

R1(config)# ip dhcp excluded-address <start_ip> <end_ip>

R1(config)# ip <pool_name>

R1(config-dhcp)# network <network_address> <subnet_mask>
R1(config-dhcp)# default-router <gateway_ip_address>
R1(config-dhcp)# dns-server <dns_ip address>
R1(config-dhcp)# domain-name <domain>

R1(config-dhcp)# lease <days> [hours] [minutes]

:EIGRP 2101739 D71

:RIP 99910199 DY TN

:(Q8) Y LVY NN

:anya DHCP 970

<R1(config-if)#ip helper-address <ip address :(DHCP Relay Agent) 212 NN YOpnn IP M2Nd Noapo

:an32 Access Control List (ACL) D970

Standard = group number 1-99

R1(config)# access-list <group_number> <permit/deny> <source_ip> <wildcard_mask>

R1(config-ext-nacl)# access-list <group-number> <permit/deny> any any

Extended = group number 100-199

R1(config-ext-nacl)# <permit/deny> <protocol> <source_ip> <wildcard_mask> <destination_ip> ...

<wildcard_mask> <eq=port number>
R1(config)# ip access-list extended <name>

R1(config-if)# ip access-group <acl numberllname> inllout
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:anya NAT 970
R1(config)#interface <interface_type><number> inside interface
R1(config-if)#ip address <interface_type><number>
R1(config-if)#ip nat inside
R1(config)#interface <interface_type><number> outside interface
R1(config-if)#ip address <interface_type><number>
R1(config-if)#ip nat outside
R1(config)#access-list <group_number> permit <source ip address> <wildcard mask>
R1(config)#ip nat inside source list <group number> interface <outside interface> overload

R1(config)# ip nat inside source static <local_ip> <global_ip>

AN M2INI HDAPY DNPNN 1PN YaP? (pool) IP ACL .M2INI MNHD TINN NYPNDN IP M2INd N1 Na
R1(config)# ip nat inside source list <acl_number> pool <pool_name>
DPNDN [P MIIND NNND NPN
R1(config)# ip nat pool <pool_name> <start_ip> <end_ip> netmask <netmask>

R1(config-if)# ip nat <inside/outside>
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