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TRERBENDHY) Y, WS Y V2T IGEICERBROIEENBETTN, KAV VD56, HIBRER
MOEETEDZA)Y "BHYET, FTET 74NV INREDEEHNLUTAT, BNOBEIGUTERELT
LN EEA,

2.6.1 CPU

AR ¥ R ER T OO CPU 2H[D M THNET, /272U, CPU ZFA K OS P ZDMDE~YY > &
DT A5 Zeil8 5720, RILED) LB ThEENE VI DI TREDY FEA,

26.2 XEY

ARV VIZRE VAT VERIX, TORETHARNY Y UNORBIY Y VITHUTED LY TONET, FA
MYV UIZIEARA R OS ZIFTRL, RS Y /IZEH) Y TONSZTOEEDAEY) 2HBL THELEND
DEJ,

263 T4RY

HDD ® SSD IZHh =T 14 A2 1F, IRET 1 A2 774 INVEVIETHARN OS EIERINET, TER
77 ANDEGEIE, AR Y Y WMER LSO D7 742D £9, BERT 71 IVOGEIZIE.
PERRIFIZRE LRI ORBED 7 7 A VHMERINE T, AIERIZTDIIE T, RARMNIY VDT A%
MR TE X9,
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 2.7 VirtualBox 1 v A ~—J

2.6.4 HERZAT

A 2 I NZE ) BT OENBERFE R T A T, WM ARERT A 712y N3Nz CD/DVD A5« 7 % &
DYTHM, ISOS A=V EEDBTEZIENTIET, ATV VIZ0SZA VA N—INTE2O0REZLEHD
—D2TY,

265 Xy hko—2

R VIZEY Y ToONEZY NT— I A VA —T2— A% Y TEIEeNTIET, Y YV Ty
TIZE o THEREDER D -0, TNTNOMEBEIZS U ZFHEAPKREIZRY £9°,

2.7 VirtualBox 1 v X k—JL

AABEOEZFTCIX, REYY VY T 27 TH5 VirtualBoxl EIZ Linux Z2EA LT, TOHEEE EIZkE4
BY—N—%8A UERIZEEITET,

2.7.1 FRITZIE1—9DRELIERTTOBMIL

VirtualBox #3179 %1213, HHTS I Ea—a»EHL T2 7ty SO ESAM N a2 > T
WOMENRDHY £, AL EEAE, Intel © CPU T Intel VT, AMD @ CPU Tid AMD-V & I E T,

AL BBl e A9 2 121d, Y Ea—20 UEFI B0EBM CRAEZ TV E T, &EHEOFMIE, HHd
A2 —XDOHMHERLEMRL TSIV,

2.7.2 VirtualBox ®4¥ 5 >vno—~K
VirutalBox i, RO URL 26470 —RTE 9,

https://www.virtualbox.org/

V5 VirtualBox Home  Download ~ Documentation  Communi v @

Powerful open source
virtualization
For personal and enterprise use Get Started

VirtualBox is a general-purpose full virtualization
irtu nd platfor

software for x86_64 hardware (with version 7.1
additionally for macOS/Arm), targeted at laptop,
desktop, server and embedded use.

8: VirtualBox ® Web ¥ b
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 2.7 VirtualBox 1 v A ~—J

ARADNOSOFEHIZEDLETHE Y vy O— REFZ2ET, SEIE Windows BESIZ A VAR =L ET, EDA=a—
» 5 Downloads 7V w 27 L. VirtualBox binaries 75 Windows hosts 227 Vw27 LT, 1 VA =5 %X
\./D— F L/i—d_o

virtualbox.org

18 VirtualBox Home Download  Documentation — Community @)

Download VirtualBox

The VirtualBox Extension Pack is available for personal and educational use on this page under the PUEL license. The VirtualBox Extension Pack is also
available under commercial or enterprise terms. By downloading, you agree to the terms and conditions of the respective license.

VirtualBox Extension Pack
VirtualBox 7.1.8 Extension Pack

/
([
VirtualBox Platform Packages
VirtualBox 7.1.8 platform packages
D4 Windows hosts
macOs / Intel hosts
macOs / Apple Silicon hosts
[) Linux distributions
Solaris hosts
Solaris 11 IPS hosts

This VirtualBox Extension Pack Personal Use and Educational License governs
your access to and use of the VirtualBox Extension Pack. It does not apply to
the VirtualBox base package and/or its source code, which are licensed

under version 3 of the GNU General Public License "GPL").

See our FAQ for answers to common questions.

VirtualBox Extension Pack Personal Use and Educational License

(PUEL)
PUEL License PUEL License

Platform packages are released under the terms of the GPL version 3

A

9: VirtualBox ® & > a— R¥ A k

SEFEN=Ya v 118 AL TWVWET,
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 2.8 VirtualBox D #E)

2.7.3 VirtualBox 1 v X h—5DEIT
VirtualBox O VA N—=5 %240 0—RPZT7ULEL, A VAN —F2FEFLTA VA=V LET,

¥ Oracle VirtualBox 7.1.8 Setup K

Welcome to the Oracle
VirtualBox 7.1.8 Setup
Wizard

The Setup Wizard will install Oracle VirtualBox 7.1.8 on your
computer. Click Next to continue or Cancel to exit the Setup
Wizard.

Version 7.1.8 Next > Cancel

10: VirtualBox ™ >~ A b — Z [HiTH

A VAN =IVEEORN A ZHEIZTNERTADT, f VAM=FDERIIK>TAI VA= LET, 1 VA b—
TR Y N7 =2 DA VA N—=IUZDWT, 7z Python L DHEEIZOWTHERZE>TEETH, ZDF
FEOTEMED Y XA,

A VARN—VE T, Finishh& 220793581V A =0T L, VirtualBox W&EE L 7,

2.8 VirtualBox Di#ZEp

VirtualBox ##&E) L 9,

A VAN RHHTEE L ZRETRERZVGEIZE, TAZ by 7 RIZENI 0z VirtualBox 2 X 7027 1) v
JUTEELU T,

VirtualBox 2583 % &, VirtualBox ¥ 32—V ¥ —WNRRINE T,

2.8.1 VirtualBox v x—> v —
VirtualBox ¥ 2 —¥ ¥ —I&. VirtualBox IZ &K 2~ Y vV ETEBIESKEZEMT Y —ILTT, RIZUTFTDOI L
WBIFAET,

« VirtualBox B & DK FHEHE

o REET Y VOB

e A7 17 (ISO A A—=V%) OEH

o AR Y NU—T DB

2.9 RAMF—ICELBRR M OS DEEADIENR

AT VI TATEHEL TWDHEIZ, RANOSIIIY Y AEEZR UL Bo G813 A M —2HL
9, T7ANPITRF—AR—REMO Ctrl F—DWHRANF—IZREINTVET, FANMNF—ORTIL, K
IVVDOTA Y RUDAETIZERRINTVET,
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 29 HAARF—IZEBARAD OS DEFEANDEF

Almalnux9.5_For_Pleasanter

11: VirtualBox ¥ & — 3 ¥ — D ai

29.1 RRAPMF—HDHERWGEDRZ b OS DEEADEF

F—AR— NIZ&oTEE Crl F—0N 720, (KB Y Y OEENSKITHEE RSB 9, TDOXDBEEIC
BolBEIcld, 0S &Y vy MDY U TR Y Y 22 1T NIXEMEEZ S A N OSHNICRT Z e A TS £T,

29.2 KRAMNF—ODZLEE
VirtualBox ¥ x—3 ¥ —DEBEHREN S, FANF—%2ZFTIFET,

BREIREIX, VirtualBox ¥ 32— v —D 77 AV (F)] A=a—»n5 TEEGERE (P)) 2ENLUTECHELET,
MERBEENE ) VA Y RUMKRRINAZS, EROBREHENS [AJ] 2#RL, [TV (M) & 7 %8R L
F9, " BRAICHD [FANF—DMAEDLE] O [a— Ay M HRZ22VY 2 U0UFET, HZITHADL
F—IZUVWF =2 LT, FAMF—DBZOF—IZYOEDY 7,

0" VirtualBox - Preferences
Basic Expert

AN

VirtualBox YXx—Jv—(v) | {REYYYM)

£ Ya—khvk
Host Key Combo Right Shift
— o ACPI ¥y b Host+H
TAATLA
Guest Additions CD A X-JDIEA...

70¥Y- Guest Additionsd Py FJIL—F...

HO({OS® O S I[]

A95-T1-R GUIET ST

Oracle Web¥ k...

USRMEETF )

Frotll AIVFH)

12: A D F—DFGEH A
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 29 HAARF—IZEBARAD OS DEFEANDEF

HAANF—IZEHETEZ0DF Ctrl F—. Alt ¥—. Windows ¥—. Shift ¥— (B EART) T3, £D Ctrl
F—ZHRAMF—IZHRELTLED &, IRV RIS VEEREDBRICEELTULES>DT, @I~ A0NEN0T
L&D, BEOF—%2FRFIHITHAEDODEERANF—IITEILETEIBEZDT, 2208200 3 2DF—DHA
ELEERARNF—LULTERETDELIVTL LD,
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 210 B~ > DOFERK

2.10 REY>VDOEK
A2 (5 AV

VirtualBox ¥ =Y v —T THH (N)] RE 2220w 7L, HFUWMREYY Y OEREZRBEL £9, SE%E%
MR THREL TS HA MEE—RE, 1 DOBEMTHETE D TF A= E— RINERTEE9,

ZITET 74NV MDA R EE—RTERLET,

2.10.1 RE<TLVDLRTE OS DEE

TR, REST Y VD4R OS DREMHA Y 2R ELET, TNODRERBENSEEHTEZIZILETELD
T, TOMDIEHTHEREDIIBIFEREEZTVET, /2, BLI1ETEYO—RUZISO A A—VEERE
bi‘a—o

REJDHHE, HETDINEIXLTO@EY TY,

HH EAH
4 hostl.examplel.test
2T Linux

N—=y 3y Ubuntu (64-bit)
ISO 7 A—3  ubuntu-24.04.2-live-server-amd64.iso

RELZD, TIRN] RV 27D I UET,

live-server-amd6d.iso

Ubuntu

Ubuntu (64-bit)

> AEYAR-IMU)

¥ N-ForPe)

AIT(H)

T EIC)
13: i~ > > DA & OS RO
LPI-Japan 15
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 210 B~ > DOFERK

2.10.2 REYVDN—RKITTDERE

BRI VDON=RY T OFREL LT, A VAT —DFRLE IOy FORMEREL£F, £/-. EFl O
EEITVET,

THH % EfH
AL AEY— 2048MB
Processors 1

2 RAEYY VDR

> ZEARL-TAYIVAT Q)
> BBIVANIL)
v N\-FII7(A)
A IAEY—(M): 2048 MB
4 MB 16384 MB
Jotyy-#(P):
1CPU
EFIEBZL(—EBDOSDA)(E)
> N-EF127()

AT (H) 5T (F) FroIW©)

14: R VD A E ) X CPU 2%5E D[

AL VAN —DOFEIF. FHLTHWE2I 2 —3PEH LTI AT)REUNIZHBRINE T, KEY
VIEHBRELODAA VAT —2EH )Y TE I THBEIZEEI DD TEET, 1024MB THEIEL
T KL HNIE2048MB (2GB) BLEZEDMTTELNTL & D,

oty ol FHLTVWS IV Ea—aB8EH LW 7oty oI 7B TICHEINES, £/ 7
Ot & > TR CPU BSREIZ & D BT EI 7 ED 2528 > TV gGaE Y ET, T 74 D1 D
THEEEL ETH. RE1rHNIE2 2ED YT THLWVTL XD,

BELELAEL, RN KRBV ) w7 LET,
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 210 B~ > DOFERK

2.10.3 REN—KT 4RI DRE

OSDA VA M—NVEEBRBFMN—RT 1 A7 DEE LT,

HH REAE
Disk Size  20.00GB

> BEEARL-TAIIYATLO)

> BERTYAR-IHW

+ R

20,00 GB

200TB

AT (H) FrING)

15: fRAEN— R 7 A 2 DFRE B

WEN=RT 4 A7 OFEEIF, HHALTHWSI V2= ER LTI A N —YDOREIUFICHIBINET,
Ero, RV A ZOHFEYT] 2F v 7 UBRVRY . KEN—RT 1 A7 OERIZT AN OS BMEMA L 72572
FUNHALZEADT, REFBRANHARRZHETETILIILILRY ET,

OSDAVAP=INEY—N—DFRELZ T TEETNZERILOBEZKLEL UFETAN, EBRIZEHTLY—/—
BFEDIGEIZEIMELRBREZ AL > TERETILELHY £, /2. BLSHEEN—RTFT A7 2EBNT S
ZEETXBZDT. BIMAEIZIODOVTEELTELIVTLED,

RELEUZL, 1587 REV2IVYILET,
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK 210 B~ > DOFERK

2.10.4 R~ v DREZHEER

BRRIEY Y Y OREEMRALET, TZETOFIHTRE UV ZHABEDBKRINTOLENESI N, H57-OT
AL E9,

hostl.examplel.local

W AHTANS -
L

O mm

X 16: AR~ S > 0D % S it 72 ek i

VirtualBox ¥ 32— ¥ —iZ, HULKERUAES Y VASEMINAZ & 2MERL 9,
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2 VIRTUALBOX D1 > A k=)L & {f8~ 2 > DFERK

2.11

IR~ >V DFRE Sk

2.11 REYIVOEREARE

WYY VOREEMRAL YD, EET B2, VirtualBox ¥ 42—V vy —TIREY Y V&2 ERU, GRS
N2 BMREFHNOLHEITAE Y, REHHDORE LIS (k) © [VATAL] BRE) 27Vv 795,

TOHHADOHREHEEPERINET,

O —m

EATH : host1.examplel jp
ARL—F4VT VAT L Ubuntu (64-bit)

YATL

A AEY—: 1024 MB

EEIER: 09—, &, N— 74D

EFL: a5

7oESL—Yay: RATYER—IUY, KVM E{RZHEIE
O 74271

ETTAEY— 16 MB
J5749D20VM0—5—  VMSVGA
JE— hF AD by TH—) % %
LaA—F427:

: [#% F54 7] ubuntu—24.04-live-server-amd64.iso (2.57 GB)

Iy ko—5-

SATA —F 0: host1.examplel jp.vdi GE&, 25.00 GB)

» T—F1#

HKAMRSA)N— FIxIb
dybOo—3—:  ICH AC97

& #vbko—o
PHFH— 1. Intel PRO/1000 MT TA% by (NAT)
# usB

USB I +O—5—: OHCL EHCI
FIM AT 00 A%

W HHTANT—
L

S s

BL

17: R~

LPI-Japan
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3 LINUXDA VA=V EFERE

3 LInuX®A4 YA N—ILEBTE

% 3 3 TlX, VirtualBox TERK U 72 {40~ 2 > 12 Ubuntu 24.04.2 LTS(Server) 1 Y A M= L ET, 1 VA
h—IVtg. WM EL 2y N = EROMRETVE T,

3.1 H&E

ISO 1 X —%

CD-ROM *» DVD-ROM 1% 1S09660 L WHERTI7 7 A NV EHEELTHWET, ZDIS09660 XD T+ A0 % %
DEELELIDODT7ANVIBFELEEDE ISO A A=V IRV ET,

J—hO—%—

OS OEEHFHZRYNIZGHAAEND T O T I ATT, 7= ha—=F =M Linux 71— )% FHAAATY AT LAWE
Eﬂbi—é—o

N—=Fq12av

Linux 37« A7 #88EOKHE (NS—T4>a V) IZREUTHAEALET, T—RERETEZNA—FT12 D
fli, IEAEYBFHTEZATY THDNA—=F 1 a v EndHy) £79,

NAT

NAT (Network Address Translation) (X IP@ERFIZIP 7 RL A2 2L TEEZ1TOMHMATT, IPv4 TldA
VA=W MIBEEEFHTE2 70— VIP 7 RUABHIE LTS 720, 12070—"VVIP 7 RV A%ERK
DIRANTCHELUTHHETESLSIZNAT 2L TWE T,

root

Linux DY A5 AEHED -V —HZTT,

3.2 RETVOIRE

VirtualBox ¥+ —Y ¥ —CHRAY Y V&2 BN, [EE) 227 )Y 7 U0ET, VA2 R THREY Y VAT U
gi—éﬂo

321 ISOMX=YT7A4ILDTI YV K

HOEMUDRIEY Y Y DEMNFE R T A TIZISO A A=V &GHAAFEDIHEE L TWAWGE, EFHO 1SO
AA—VEZRETLHA T OINERINET,

B ORI ST, ISOMA=VDT77AINEEEL, [NV MET=b DY FA] RE&VEZ)Y LT
EEL £,

VirtualBoxVM ? *

iR

R ET = RO RSAMY  F

B18: v Y heT =DV hT A XA T 0 HH
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

33 OSDOA1 YA K=
UROFIEIZHES>T, OS DA Y A M= &2HFNET,

3.3.1 AYRb—FEEF T 3 vDER
OS AV ARM—IHDISO 1 A=V %EMAMAATERET S L, H#IZGRUB & \\D5 77— O—X—n»REL £7,
ZITCAVAN—SORFBATY a V2 BIRTE £,
7 7 AV h® [Tryorinstall Ubuntu Server] T&EEL, 1 VAN ZFVET, §TIERINTNDDT,
Enter ¥—%2#IL £,

Fd

70 EEYYY &R Ah TIMA ALT

GNU GRUB wersion 2.12
FTry or Install Ubuntu Server

Ubuntu Server with the HWE kernel
Test memory

lighted.
= ma

ng o .
hted entry will b

B O¥ T & MO e @ B Rright shift

19: GRUB [
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

w

3.2 EFEER
SHOERMEHALRINDDT, A=a—»5 [English] 2B#RL £7,

Hillkosmen! Blervenue! Welcome! AoSipo noxasceams! Welkom!

333 F—FR—FKLA77MER
F—R—RVLAT7 Y NOBBREEMARRINDDT, A=a—n»5 [Japanese! ZERLU 7,

Keyboard conf Lgurat lon

B4 21: F—AR—RL 177 MERE R

3.3.4 A VRAM—ILYA TER
AVARN=NEA TORBREH MR RINEZDT, A=a—h»5 TUbuntu Server] Z#IRL £9°,
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

Choose the type of installation

22: f VANV R A TR

335 Xy hNU—UKRE

3 N7 =Y BEBAEDNRRINDOT, B#INEZZY NT—2 VR —T 21 ZZDHCPIZE Y IP 7 KL A
PEINTWS Z L 2MERL &Y, BB, Y—/Ne UTHAT 5720, enp0s8 IXEE IP Y KL A%ZFEL £,
[EE IP 7 R L ADEE Sk
1. TenpOs3eth] %#EHK, Enter i~
2. TEditIPv4] % #E{R#%, Enter #i T
3. TIPv4 Method] #%EH#Z. Manuall IZ£H
4. AR LD ICKIHH %2 %€
« Subnet: 192.168.1.0/24
« Address: 192.168.1.12

« Gateway: 192.168.1.1
« Name servers: 192.168.1.12

Network conf iguration
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

3.3.6 7OXvHE

TOXVBEMHENRRINSGDOT, BESUTTOFVERELET, SEIORETIE, RFEL L TVET,

33.7 I5—YAPRE

Ubuntu archive mirror conf iguration

25: I 7 =Y hERE
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

33.8 RAML—VYURE

ARV —VREEHANPRRINDDT, METIV—NITHEERDIERELET, SHEIK FICANL—Y
BEFEEZLS T IANVNOEEHDET,

Guided storage conf iguration

26: A b L — U E M

Storage conf igurat ion

1

27: A ML —=U%

U
X

5 I ]
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

Confirm destructive action

ing Contin below will b the in: lation pro
1t in the lo f data on the d lected to be fo

to return to this or a previous
ted.

Are you sure you want to continue?

Il No ]
[ Continue ]

28: A ML — YR EET

3.3.9 H—nF - a—HH - 2—HFRAT—RFEE

Y=g - 2—YE - -2 - ROFBEHENPRRINDIDT, TNENHELET, SHEIL. 2—F4%
ubuntu FRELTWVWET,

Frofile conf iguration

[ 29: H— /N4, - L—H4, - 1—H IS Z T — R
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

3.3.10 Ubuntu Pro #iR

Ubuntu Pro(BE&Y K — N) OFREEHARRINDDOT, ERLUET, SENIE YH— MEL (Skip for now) &
ULELUA,

[ Continue ]

30: UbuntuPro &
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

3.3.11 OpenSSh O 1 ~Z k—JLEIR
OpenSSH D1 Y A M —)V&EIRU £7,

[ Continue ]

31: OpenSSHInstall &
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

3.3.12 &Sy r—UER
BT 38y r—=Y%BIRUEd, SEIE Sy Tr—Y0EmMmdizale UELL,

mlﬁ_fﬂ‘ workstations and ml;m

32: BN Sy o — SRR [H
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3 LINUXODA YA M=)V EREE 33 OSDA VA=)

3.3.13 A YR M= TAOERDEH

A Y AN—NT O ADBBINE U2, 2TOA YA M=)V T 25547 #. linstallation Cpmplete!] &
FRINDDT, [Reboot Now] %ERU., Enter 2 F L £9, HE#MN LN, 2—VHREANTEZ IOV T
N ARFRRINNUEAS VAN —IVIF5E T TT,

Installing system

33: Process [
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3 LINUXODA YA M=)V EREE 34 nrq4venZ7yvyh

3 o4 v&nTg7ok
Ubuntu 24.04.2 LTS(Server) Z iV b 2121307 A V&, &b o~60 2777 M 2IFVET,

341 OJ4 V3 3h%

Thostlexampleltest login:l £\5 70V 7 hDH L ITHE L 721 —H4 (ubuntu) AJ1U Enter i v, 2D
FmINd [Password:] WS 7OV FhOHELIZERELZ/SAT—REANL Enter iR L 7,

074 k2G5 E1E Tubuntu@hostlexampleltest:~S] &5 7Oy TN BRRREINET,

34: 1 U1 VT

342 OJ7UbNTBAE
077789210, exitav Yy REFETLET,
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3 LINUXODA YA M=)V EREE 3.5 aIY Y ROFETHIE

35 ATV RDOETAE

ARV RZEFEFLUC Linux 28/ET2121F,. 071008070 T IRERINZRETCITY RZEFLUET,
F/o, S Y VTEEIT Y REFTEIDOTIEARL, FANOS S SSH 2ioTY E— MES L THIET S
ZEHETEXFET, HEIZODVTXE THZOMHESZIZL TS EI WY,

2V NI —=JIZEULKERINTOEINDERETVET, TNTNIZDOVWTTAMLET,

3.6.1 HEIAROHEE
dig Iv Y K& Mi>T. DNS 2k 2 ZHifRR A AL £ 7.
ubuntu@hostlexampleltest:~$ dig lpi.or.jp

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> lpi.or.jp

;5 global options: +cmd

;; Got answer:

;3 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 11707

;3 flags: qr rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 1

;5 OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 65494

;5 QUESTION SECTION:

;1lpi.or. jp. IN A

;; ANSWER SECTION:
1pi.or.jp. 300 IN A 219.94.215.12

;5 Query time: 14 msec
;3 SERVER: 127.0.0.53#53(127.0.0.53) (UDP)

;5 WHEN: Sun May 04 15:54:30 UTC 2025
;; MSG SIZE rcvd: 54

EIHA L DNS DAFIRRAT A TS Z LM 9,
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3 LINUXODA YA M=)V EREE 3.6 v hU— 2 EROMER

3.6.2 Ay —xv MADEHFDOHER
Ping a~x Y R&fEi>T, 1 VX —%v N EOYV—N—~OHEHi = HRAL £7,

ubuntu@hostlexampleltest:~$ ping lpi.or.jp

PING lpi.or.jp (219.94.215.12) 56(84) bytes of data.

64 bytes from 12.215.94.219.static.www232b.sakura.ne.jp (219.94.215.12):
icmp_seq=1 ttl=54 time=12.9 ms

64 bytes from 12.215.94.219.static.www232b.sakura.ne.jp (219.94.215.12):
icmp_seq=2 ttl=54 time=15.3 ms

64 bytes from 12.215.94.219.static.www232b.sakura.ne.jp (219.94.215.12):
icmp_seq=3 ttl=54 time=31.8 ms

64 bytes from 12.215.94.219.static.www232b.sakura.ne.jp (219.94.215.12):
icmp_seq=4 ttl=54 time=12.6 ms

~C

--- lpi.or.jp ping statistics ---

4 packets transmitted, 4 received, 0% packet loss, time 3004ms

rtt min/avg/max/mdev = 12.619/18.172/31.825/7.950 ms

ping I¥ Y RDFET&FILT I Crl + c 2L ET, ELSBETITHDZLADNY) £9, 48%kD IP
7T RUANigAY Y RTHEHNZIP T RVALFAUIZASTHS ZEE40M) £,

ping 2% Y RTOHEHICH T 2IEZRIBNTF —N=ELHLDT, BENBENGE X T OMOY —/N—~D
B i L TAZ M, Linux D GUI TWeb 75 792 EE LT Web ¥ MBI 22 ELHALTAHAD L LW
TL &,

3.6.3 SAMOSHHKRR KM OS ~DEHDIHER

ping ¥ RT, RA L OS NDOHEfZMRL £3., HAALNOSHDIP 7 KL AL VirtualBox D3 v b —2
ETCHER U 72 1192.168.1.12] 12744 £7,

ubuntu@hostlexampleltest:~$ ip addr show
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group
default glen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host 1lo
valid_1ft forever preferred_lft forever
inet6 ::1/128 scope host noprefixroute
valid_1lft forever preferred_lft forever
2: enp0Os3: <BROADCAST ,MULTICAST,UP,LOWER_UP> mtu 1500 qgdisc fq_codel state UP
group default glen 1000
link/ether 08:00:27:ee:b7:1d brd ff:ff:ff:ff:ff:ff
inet 192.168.1.12/24 brd 192.168.1.255 scope global enp0s3
valid_1ft forever preferred_lft forever
inet6 240f:32:57b8:1:a00:27ff:feee:b71d/64 scope global dynamic mngtmpaddr
noprefixroute
valid_1lft 266sec preferred_lft 266sec
inet6 fe80::a00:27ff:feee:b71d/64 scope link
valid_1ft forever preferred_lft forever

3.6.4 A KMOSHLETRAK OS ~DEHDHER

AANOSHICavYY ROV T R2EHLT, ping IYY RTT AN OS ~NOEfZMAL£9, 7 A K 0S
Ml IP7 KL A% 1192.168.1.12) 122D 9, av Y R 7OV hN2E8H9 51213, WEATD [ZZIZAN
LTHE] 12 Temd] EAALES, Tax Yy ROV TN BREINDZDT, 7w 7 LTCEBULET,

Microsoft Windows [Version 10.0.26100.3915]
(c) Microsoft Corporation. All rights reserved.

C:\Users\kujir>ping 192.168.1.12
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3.6 v hU— 2 EROMER

192.168.1.12 2 ping # EfEFE LTV E T
192.168.1.12 6D u%: N1 M =32
192.168.1.12 5D u%: N1 M =32
192.168.1.12 5D u%: N1 M =32
192.168.1.12 6D E: /N1 ME =32
192.168.1.12 @ ping #K &t

Ny N #EE = 4. ZfE = 4. B
YR MUY TOMERB () B):

/N = Oms. W K = ims. ¥ = Oms

WERRMT A6 Ctrl+C 2 AL TEMEZ L 7,

LPI-Japan

32 N1 bDT— &
Ff i =1ms TTL=64
B =1ims TTL=64
FF [l <ims TTL=64
B ] =ims TTL=64

LR 0 (0% MDHE L),

34 https://linuc.org



4 WEB Y —/3— Dk

4 WebH—/I—DEE

FABTIH, F—LR—TIPWeb VAT ALAZATZ-0D Web b —E2A2&ELET, XwTr—IDA VA
b=V A7 AEHMERBZLEIZOVWTEMNET, BB, ¥Fa2 VT 2ZEBLEZR2Y NT—27D7T 7t Al
FRIZDOWTIEE 7T =TRNALET,

4.1 HE
HTML(HyperText Markup Language)

Web X—=Y % EL ZODR T %Mo TXEHEEMENIFHRTEDY—2 T Y TEETY, fliRFa AL FbADN
A=V V7 EENY, BEEFALZD, VARNPRREDEHELRRHEE AT, BETE, =YL 17
U NREREFHT D CSS (Cascading Style Sheets) %, 71 7'J A%l T % % JavaScript 4 ¥ LfflAa/HE
THEER Web R—=Y ZERTE T,

HTTP(HyperText Transfer Protocol)

Web 77 7 # & Web == THIML A LD AV T VY (T—4) EZEF LN BEFIETT, 7710
DY ITAN(ER) LT 74DV ARV A (Bik) BTy ¥ a i) 4, BETIE. SSL/TLS TilifE%
BEdd2LLTdal) 5+ &2 EmD~ HTTPS (Hypertext Transfer Protocol Secure) 23MHEHINTWET,

Nginx

Igor Sysoevs IZ &k > THBINAZA—T VY =AY T U7 THY HY ., BEE > L HRAFTHHINTHY
% Web ¥ —/"—T7F, Web H—N—L UTEFTEARL, VN2 TBFIH =N O—-RNFUH—-L1LTH
FMATE2Y 7 U7 TY,

Apache HTTP #—/\—

RN SHEFRPTHAINTHEHDONT NS Web b —N—ThH V., KFREZEHY 1 bS5 —N—FT
A <FAINTWETS, Apache ¥V 7 b = 7D Apache HTTP —\—710Y = 7 N CTR¥ M fThh T
2A—T VY —=AV T R LT TTY,

URL(Uniform Resource Locator)

AV R =3V N EDOVY —ZA%RBET2720ODFRSGET, F—LX=IDT RLVARA—=ILDT RVAKE %
BETEEY, VY—AERETDIAF—LHET RV A% If]] TORWTEZZT,

Ny lr—o

TOTILOREKTHEZNAFVREKET T AN, RFaAAVINREZ -RFLOTA VA M—INVTRELRELDIZE
EDOEEDTT, REBRTOTILDGEE, AMRESTA TSV, REHEERERE 224Dy r—Y 2 L TE
EOTERMIZA VA R=NTELZIDIZLTWVDEZEDHY T, Linux T AN a—avid, 2oy
=YV DEEGEREEZDIENTEIET,

AT LEEER
Linux 138O 21—V =D mEEHZFHTE 3 IV F 12— =MD 0S T, VAT LAEEMERIZ, Y A7 ALK
N BEERENMTADHERT, BRI —I123525NTHWEREA, Linux Tl root 2—¥%—»>, sudo

AV Y RBEMEZDMERPEZ NI —Y —DAY AT AEHERZFHETCEET, ABRECTHHT S Linux
FAARNIEa—YaryThd Ubuntu Tlk., 8EFD sudo 27V RIZ X 2 EHEEROBEZITVET,
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4.2 Web H—/\—0D{tiEH

Web Y A5 AL &id, 1 V&2 —3Y MRETREARFBNLZ A4 T Y M —N—MDI 25 AT, Web ¥ —/13—%
25347V RO Web 7509 CREEINET, Web U —N—3ZRXIN~-T7 71 )% Web 754147 v MR
HBU, 7947 Y NEZTW-2T7 7NV ERRUET,

WebH—/\—E{ED RN

DWebT 5 H—TURLEA S
/ @URLIZHBHRRADIPFTREL R
#DNSIZHLEht
QDNSH—/I—MSIPFRL A%
i
@WebTSHHF—MhparFoy
#JHIRNT D
®aAvTUVERSETS
®arT YD WebT S H—(Z
/\ RERIND
N o | &

®) - |
\/ ‘ NN

WebH—/\—

WebT 5 —iihik

Linuc © LPI-Japan / EDUCO all rights reserved.

35: Web ¥ —/S =B {ED N
RUEINDHEHRET F A SPOSEERHELIEAS, 77147 Y IWIGLTWE T =2 R LIFASHBAET,
Web Y ZA 57 ADXET —4 L UTIE HTML B — b T E T,
43 RNy —2DA VA=
Linux TWeb #—N—2@ff 321215, 9 Web ¥ —N—DA1 VA= NVETVET, YV—2AI—R2IV
NANUTHEHNTIEETEETH, Ny =Yl VAN AMPTFRAET, EETHEMALTHD
Ubuntu 24.04.2 LTS(Server) TiZ DEBIERD /Ny r—Y %2 fHLTEY, Ny r—YFHY — )L U Tapt 2%
YRMPEATE X,
43.1 aptav UK

apt Aav VY REfFS L, N T—IDA VA RN—IRHIR, 7Y T T NREBTRET,

432 aptavrv K& aptgetavr R

apt Iv > Rid, k% apt-get 2> R - apt-cache REMfTo T\ ANy r—VEMAEIWMZ 57 RT
¥, apt-getinstall 2 v > R, fHLTWE Y 7avY RDL < Zapt AV RTHETTIET,

4.3.3 sudo O7 Y RIZ& 3 root HERDERTS

apt AX Y RIZ&B /W Tr—=YDA VA N—IEK, VAT LADEEEZMND 72OEHE TH S root T—H —DHER
PRHBIZRY) £, a7 RETRIC root*@lﬁ’&ﬁ&(%’&é i&, sudo av VY REMHLEYT, OSA VA=
i, &2 WIFFIHRRERHC/ER L 722 —Y —Zid sudo av Y REFETTIHEBEMNEGZ5NTVET,

43.4 aptavy RABETZyT—IYRINY

apt XV Rk, A VAN AT A =Y % VRY N LIEEND GGG L 9, @1
A—3Y N EIZVRY M) —N=2WHEINTBY., 1 VF—2v MMEHTAY =Y 4 7 0—-RULET,
SElFA VR —2Y NMIT 7 AT SRR CEEXE2ITVET,
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4 WEB ¥ —/\—DEE 4.4 aptinstall A~ > RIZkZ RN r—IYDA VA M=)

43,5 7OX —ARELRIFEICIT

A VR=2Y MADT 7R AZTOXY =, RHTIBENHDYE. apt IVY ROJRETTOF T EZRETD
ZETTYI7RATEDELDIIARY 9, HEAEZ, MEv a7 NVEEZ2SRUTIEIN,

436 AVI—FY MITIVEATERVWRIRETONY F—IEE

AVR—=FY MIT IR ATERVERETCEIAN VA —2Y N EDVRY "NVIZT 7 ATERNH, UTD&
DIRFIETA VAN I EITDORBENRHY £, RERETIEA VAP —IVRHIBERY 7 o7 2ERLUT
AVAR=NTEHERAZHHLUTOE T, TOMOHENBRELRZGEEHY T,

e OSA YV AN—NFIZHENPUOMBERY I NI T 2 BN L TA VA= LTHL

e ISOA A=VIZEENTWSDEB S r—Y 77 )Vk apt AY Y RREEHH>TFHTA VARN—ILTD
e ISOAM A=Y Z VBRI MV EUTHED EDIZHRET 7 A INVEMELT D

o YUY ATREARO—HNIY NI =2 FIZVRY NV —N—2HET S

ZEU VRV MY —=N—2HETIUNDHETIEEF 2V 740 Ty I T — haEhrbhsdin/Sy r—
VEAVAN=INTE2ONHELRY) £9, EBROY AT LALREHATDITIE, MRSy r—Y%2 7y 75—
RCELHEEZEATEINEITLL D,

4.3.7 KREFEAGROEHE

FET2-OIEBDONRNY r—I N 5554, apt AX Y RIFA VAR —LVT 2NNV Tr—INnEr$5
N —=IEFERHIA VAN =NV EITVET, BELRDZNNT—=INH2 I 2 KTFEREFVET,

4.4 aptinstall A< RIZLBNNv5—=JDA VA M=)b

Nginx D73 r—=I41E ngink T9, £7., sudo I¥ > REFHIZAHIT T aptupdate A v Y R&5/FL, B—Hb
BREGICRRI T2 LAY VDAY r—Y ) A b2t L £9, €D, sudoaptinstall av > R2ETLET,

ubuntu@hostlexampleltest:~$ sudo apt update
[sudo] password for ubuntu:
Get:1 http://security.ubuntu.com/ubuntu noble-security InRelease [126 kB]

Hit:2 http://jp.archive.ubuntu.com/ubuntu noble InRelease

Get:3 http://jp.archive.ubuntu.com/ubuntu noble-updates InRelease [126 kB]

Get:4 http://jp.archive.ubuntu.com/ubuntu noble-backports InRelease [126 kB]

Get:5 http://security.ubuntu.com/ubuntu noble-security/main amd64 Packages [782
kB]

Get:6 http://jp.archive.ubuntu.com/ubuntu noble-updates/main amd64 Packages
[1,028 kB]

Get:7 http://jp.archive.ubuntu.com/ubuntu noble-updates/main Translation-en
[224 kB]

Get:8 http://security.ubuntu.com/ubuntu noble-security/main Translation-en [147
kB]

Get:9 http://jp.archive.ubuntu.com/ubuntu noble-updates/main amd64 Components
[161 kB]

Get:10 http://jp.archive.ubuntu.com/ubuntu noble-updates/restricted
Translation-en [199 kB]

Get:11 http://jp.archive.ubuntu.com/ubuntu noble-updates/restricted amd64
Components [212 B]

Get:12 http://jp.archive.ubuntu.com/ubuntu noble-updates/universe amd64
Packages [1,059 kB]

Get:13 http://security.ubuntu.com/ubuntu noble-security/main amd64 Components
[21.5 kB]

Get:14 http://security.ubuntu.com/ubuntu noble-security/restricted
Translation-en [191 kB]

Get:15 http://security.ubuntu.com/ubuntu noble-security/restricted amdé4
Components [212 B]

Get:16 http://security.ubuntu.com/ubuntu noble-security/universe amd64 Packages
[833 kB]

Get:17 http://jp.archive.ubuntu.com/ubuntu noble-updates/universe
Translation-en [268 kB]
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Get:18 http://jp.archive.ubuntu.com/ubuntu noble-updates/universe amd64
Components [376 kB]

Get:19 http://security.ubuntu.com/ubuntu noble-security/universe amd64
Components [52.2 kB]

Get:20 http://jp.archive.ubuntu.com/ubuntu noble-updates/multiverse amd64
Components [940 B]

Get:21 http://jp.archive.ubuntu.com/ubuntu noble-backports/main amd64
Components [7,076 B]

Get:22 http://security.ubuntu.com/ubuntu noble-security/multiverse amd64
Components [212 B]

Get:23 http://jp.archive.ubuntu.com/ubuntu noble-backports/restricted amd64
Components [216 B]

Get:24 http://jp.archive.ubuntu.com/ubuntu noble-backports/universe amd64
Components [16.4 kB]

Get:25 http://jp.archive.ubuntu.com/ubuntu noble-backports/multiverse amd64
Components [212 B]

Fetched 5,746 kB in 11s (529 kB/s)

Reading package lists... Done
Building dependency tree... Done
Reading state information... Done

67 packages can be upgraded. Run 'apt list --upgradable' to see them.

ubuntu@hostlexampleltest:~$ sudo apt install nginx

Reading package lists... Done
Building dependency tree... Done
Reading state information... Done

The following additional packages will be installed:
nginx-common
Suggested packages:
fcgiwrap nginx-doc ssl-cert
The following NEW packages will be installed:
nginx nginx-common
0 upgraded, 2 newly installed, O to remove and 67 not upgraded.
Need to get 551 kB of archives.
After this operation, 1,596 kB of additional disk space will be used.
Do you want to continue? [Y/n] Y
Get:1 http://jp.archive.ubuntu.com/ubuntu noble-updates/main amd64 nginx-common
all 1.24.0-2ubuntu7.3 [31.2 kB]
Get:2 http://jp.archive.ubuntu.com/ubuntu noble-updates/main amd64 nginx amd64
1.24.0-2ubuntu7.3 [520 kB]
Fetched 551 kB in 3s (213 kB/s)
Preconfiguring packages
Selecting previously unselected package nginx-common.
(Reading database ... 86743 files and directories currently installed.)
Preparing to unpack .../nginx-common_1.24.0-2ubuntu7.3_all.deb
Unpacking nginx-common (1.24.0-2ubuntu7.3)
Selecting previously unselected package nginx.
Preparing to unpack .../nginx_1.24.0-2ubuntu7.3_amd64.deb
Unpacking nginx (1.24.0-2ubuntu7.3)
Setting up nginx (1.24.0-2ubuntu7.3)
Setting up nginx-common (1.24.0-2ubuntu7.3)
Created symlink /etc/systemd/system/multi-user.target.wants/nginx.service —
/usr/lib/systemd/system/nginx.service.
Processing triggers for ufw (0.36.2-6)
Processing triggers for man-db (2.12.0-4build2)
Scanning processes...
Scanning linux images...

Running kernel seems to be up-to-date.

No services need to be restarted.
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No containers need to be restarted.
No user sessions are running outdated binaries.

No VM guests are running outdated hypervisor (gemu) binaries on this host.
sudo AV Y RZEHOTEGTTHEITIE, ETLTVWDA—F—D/SAT— RPERINETY, sudo Iv YV RE

7. VXS K ORIEHEFTT OBITIZNAT — RBBERINE AN, —ERHEREBRIIHEERINET,

A VA=V ELTD ngink N T — YV DRERREMRAL. BEERDEMD/SNY F—YEFRHIA VA S =)
EAITOVET, EGAITIE, KEFEBERICHE NNy T —VELBIMTA VANV TEIEE2RELTHET, MER
UL Y EADL TN —=YDX I O—REA VA M=V EITNET,

4.5 Web H#—/1\—0Di&#
Web ¥ —N\—%EH L £9, systemctl av> R&H>T, Web¥—N—=%N\v 7750V Ry—L AL LT
ﬁbi—é_o

451 systemctlav>v K

systemctl 2 v > Rid systemd 2§42 72D Iv > RTY, systemd & Linux 23 0S & U THEEIT 2B,
Linux 27— IUDSEE) U 72810 — BRI ETI NS TO AT, OS &Rz HIEL 3, systemctl 2~ > RiZ
BENRE =y NEWD A TEIL X7,

4.5.2 systemctlstart <> KiZ& % Web —/\—0DiEH)

Web ¥ —/\—% i£#4 % (ZiF, systemctlstart 2~¥v > FZ2FEfTU £9, systemd I& Web $#—/3—% nginx.service
2=y hEUTEHLTHWEY, 2=V hD.service IZEEOLHMPELL TORWVWRY AR TI ET, A
B. nginx 131 YA S =V BICHBIMISEE I N TWSIET T,

4.6 systemctlstatus <> KIZ& % Web H—/N\—DEIERER

Web = N=ELL NV 7759V RY—EC AL UTEGFTINTV I EMHRLET, VAT LANICHERT S
Jitke, Web H—N"—t UCTEELT\WD Z L DEROM 25T L ET,

4.6.1 systemctlstatus I~ RIZ & ZEIFREDHSR

systemctlstatus v ¥ R T, HHHRL LD 1=y NOREOOTO—MBREEHERATIET,
FREMRTTHIEQF—2ANLET,

ubuntu@hostlexampleltest:~$ systemctl status nginx

@® nginx.service - A high performance web server and a reverse proxy server
Loaded: loaded (/usr/lib/systemd/system/nginx.service; enabled; preset:
enabled)

Active: active (running) since Wed 2025-04-30 06:33:44 UTC; 6min ago
Docs: man:nginx (8)
Process: 1496 ExecStartPre=/usr/sbin/nginx -t -q -g daemon on;
master_process on; (code=exited, stat>
Process: 1501 ExecStart=/usr/sbin/nginx -g daemon on; master_process on;
(code=exited, status=0/SUCC>
Main PID: 1504 (nginx)
Tasks: 2 (limit: 2272)
Memory: 1.8M (peak: 2.0M)
CPU: 49ms
CGroup: /system.slice/nginx.service
tql1504 "nginx: master process /usr/sbin/nginx -g daemon on;
master_process on;"
mql505 "nginx: worker process"
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Apr 30 06:33:43 hostlexamplellocal systemd[1]: Starting nginx.service - A high
performance web server an>

Apr 30 06:33:44 hostlexamplellocal systemd[1]: Started nginx.service - A high
performance web server and>

ZH. nginx BEH) L TRV AL, sudo systemctlstart I v RE2ETLTLSEZI W,

ubuntu@hostlexampleltest:~$ systemctl status nginx

O nginx.service - A high performance web server and a reverse proxy server
Loaded: loaded (/usr/lib/systemd/system/nginx.service; enabled; preset:
enabled)

Active: inactive (dead) since Mon 2025-05-05 00:24:16 UTC; 2s ago
Duration: 8h 46min 37.149s
Docs: man:nginx (8)
Process: 712 ExecStartPre=/usr/sbin/nginx -t -q -g daemon on;
master_process on; (code=exited, status=>
Process: 724 ExecStart=/usr/sbin/nginx -g daemon on; master_process on;
(code=exited, status=0/SUCCESS)
Process: 1675 ExecStop=/sbin/start-stop-daemon --quiet --stop --retry
QUIT/5 --pidfile /run/nginx.pid >
Main PID: 741 (code=exited, status=0/SUCCESS)
CPU: 286ms

May 04 15:37:35 hostlexamplellocal systemd[1]: Starting nginx.service - A high
performance web server and >

May 04 15:37:39 hostlexamplellocal systemd[1]: Started nginx.service - A high
performance web server and a>

May 05 00:24:16 hostlexamplellocal systemd[1]: Stopping nginx.service - A high
performance web server and >

May 05 00:24:16 hostlexamplellocal systemd[1]: nginx.service: Deactivated
successfully.

May 05 00:24:16 hostlexamplellocal systemd[1]: Stopped nginx.service - A high
performance web server and a>

ubuntu@hostlexampleltest:~$ sudo systemctl start nginx

4.6.2 Loaded mERk

2= hOERED systemd IZFEARAFENTVEINE I NERLTVET, 2=V NOEHT 71 IVOMER, H
BERFOBENINTVEI NIRRT ET,

4.6.3 Active D=k

BAE, 2=V MRT T4 TNEDINERLTNET, £/, TOADBEEL TV ENE D W HERTEET,

4.7 Web HH—/N—~DEHEDOIHER
Web ¥ —/S—2SEEIT 725, Bk & HIET Web H—/S— 12855 U CBIfF 2 fEFA L £ 9

4.7.1 curlav v RIC&k 30— H)LEEHESR

O—H)VTWeb H—N—DBEL TWB I L #MRLET, curl IvV R2FEFLT, AHOHEY (B—H)L) %
#89 localhost izEki L TAE T,

ubuntu@hostlexampleltest:~$ curl localhost
<!DOCTYPE html>

<html>

<head>
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<title>Welcome to nginx!</title>

<style>

html { color-scheme: light dark; T

body { width: 35em; margin: O auto;

font-family: Tahoma, Verdana, Arial, sans-serif; 1}
</style>

</head>

<body>

<hi>Welcome to nginx!</h1l>

<p>If you see this page, the nginx web server is successfully installed and
working. Further configuration is required.</p>

<p>For online documentation and support please refer to
<a href="http://nginx.org/">nginx.org</a>.<br/>
Commercial support is available at

<a href="http://nginx.com/">nginx.com</a>.</p>

<p><em>Thank you for using nginx.</em></p>

</body>
</html>

Web H—N—NEFINTWBEDT, VTN R—=ID HTML HE->TX £9,

4.7.2 RZ K OSDWeb 75 THIC& 2R

ARAKOSDOWeb 7505 2EFTL., Web o —N—1ZHH L TAET, FAMOS ETWeb 750 ¥ 2EHL
7256, 7 RV AIZ 1192.168.1.121 # AZ1L. Enter ¥—%WL 7,

O @ R2THHYVETA  192.168.1.12

Welcome to nginx!

If you see this page, the nginx web server is successfully installed and
working. Further configuration is required

For online documentation and support please refer to nginx.org.
Commercial support is available at ngir m.

Thank you for using nginx.

36: B A K OS 25 VM A&t U 7= ]

Web 77 U HDERIZH LT, Web —/N—2HTML 238 L, Web 7J 7 ¥»320D HTML % fi#f L T Web ~<—
VEFRRLULTODZOP0MY) 9, HTMLDSER U2 2 12 & OBEIITHE U 2§ 7 7 1 VEHEDIAZ T
£F9, 12D Web R=IY%2KRTD2DIZ, Web 77 U HFDORMAITEIED LY ¥ a VAR I SN THEGET 7o
N EPRIFIND LD IZB->TVET,

4.8 Web#—/—0D{ELt

Web %r—N\—% 2L L TAE T, {F1RIZId systemctlstop I~¥ > REFET L £,

ubuntu@hostlexampleltest:~$ sudo systemctl stop nginx

4.8.1 systemctlstatus I< > RIZ& ZEIFREEDHESR
systemctlstatus A~ > RZ2EFUL T, BFREZHERL 7,

ubuntu@hostlexampleltest:~$ systemctl status nginx
O nginx.service - A high performance web server and a reverse proxy server
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Loaded: loaded (/usr/lib/systemd/system/nginx.service; enabled; preset:
enabled)
Active: inactive (dead) since Mon 2025-05-05 00:24:16 UTC; 2s ago
Duration: 8h 46min 37.149s
Docs: man:nginx(8)
Process: 712 ExecStartPre=/usr/sbin/nginx -t -q -g daemon on;
master_process on; (code=exited, status=>
Process: 724 ExecStart=/usr/sbin/nginx -g daemon on; master_process on;
(code=exited, status=0/SUCCESS)
Process: 1675 ExecStop=/sbin/start-stop-daemon --quiet --stop --retry
QUIT/5 --pidfile /run/nginx.pid >
Main PID: 741 (code=exited, status=0/SUCCESS)
CPU: 286ms

May 04 15:37:35 hostlexamplellocal systemd[1]: Starting nginx.service - A high
performance web server and >

May 04 15:37:39 hostlexamplellocal systemd[1]: Started nginx.service - A high
performance web server and a>

May 05 00:24:16 hostlexamplellocal systemd[1]: Stopping nginx.service - A high
performance web server and >

May 05 00:24:16 hostlexamplellocal systemd[1]: nginx.service: Deactivated
successfully.

May 05 00:24:16 hostlexamplellocal systemd[1]: Stopped nginx.service - A high
performance web server and and >

Active 174 inactive (dead) (22> TH Y. THL AFBOHHERIPRRINLLSBY, Web —N=23g 1k L T
WBDNRGMNY £,

4.8.2 curl vy RICk 2 EmH#ESR

Web % —N—=MZE LU TWARET, curl av Y REFEFTLTAHET,

ubuntu@hostlexampleltest:~$ curl localhost
curl: (7) Failed to connect to localhost port 80 after O ms: Couldn't connect
to server

BIEIZ TS —NRREINT, Web H—NRN—=IZ7 7B ATEIRONDNY £9,

4.8.3 Web #r—1—%BELE
Web H—N—2HERE L, EEICTI7EATELIDITHBALAZZ L 2R LTI ZIN,

ubuntu@hostlexampleltest:~$ sudo systemctl start nginx

ubuntu@hostlexampleltest:~$ curl localhost

4.9 P27 LREENRFD Web H—/N\— B E)EE)

Web 3= N—DBEEFEZITOE UM, INODHEH OS Z2FHEH L TE HBEET L LD IZ8>THEH,
systemctlis-nenabled 2~ > RTHERL TH I XL & 5, HEEHIMTH 554G, 0OS OHFLEEIC Web
Y= N=2FHHRZLZY 9, UFDELSIZ” enabled” &> TWNIXBEFEENERE B> TVET,
ubuntu@hostlexampleltest:~$ systemctl is-enabled nginx

enabled

HE B e H R (disabled) & 2> T2 841%. systemctlenable 2~ > RTHAIMEL £7,
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ubuntu@hostlexampleltest:~$ systemctl is-enabled nginx
disabled

ubuntu@hostlexampleltest:~$ sudo systemctl enable nginx

Synchronizing state of nginx.service with SysV service script with
/usr/lib/systemd/systemd-sysv-install.

Executing: /usr/lib/systemd/systemd-sysv-install enable nginx

Created symlink /etc/systemd/system/multi-user.target.wants/nginx.service —
/usr/lib/systemd/system/nginx.service.

4.9.1 OS BicE

9. OS 2 HELH L., Web U —N—2{HBRHET. 771477 A NVOFRENTONRNI L 2HERAL T,
OS % H#9 % 121X sudo systemctl reboot I~ > REETL T,

ubuntu@hostlexampleltest:~$ sudo systemctl reboot

4.9.2 BEHEROEIFHER

Web ¥ —NN—WHEIZEEH L T ARWZ L, 774 T I A4A—IVDFRETHTTP B INTWAWT & 2R
bij—o

ubuntu@hostlexampleltest:~$ sudo systemctl status nginx

4,10 OJ DR

Web 4 —N—ADT7 7 ZARHKEL T30 T 7 7 VIZERINTWET, 72 AQTREDISBA
MEDEIBR=IIZT VRV ALUTWBEDRDDIIZ, T —O 7 3FEL ZEEOHIICFHINET,
FNTN, EDOXDBIEERIHFEINTOVEINERLTAEL & D,

4.10.1 Web tH—n—oO7 7 74 IO
Web ¥r—/N\—m 11 7% /var/log/nginx/7 ¢ L7 MV IZFEEHIN TV ET,

ubuntu@hostlexampleltest:~$ 1ls /var/log/nginx/
access.log error.log

access_log & error_log 2 2077 7 A VIR EWHERTE T,

4,10.2 7o tE20O07 DR
TR AQTIZEHEINTOEINERZMERL £,

ubuntu@hostlexampleltest:~$ cat /var/log/nginx/access.log

::1 - - [05/May/2025:00:25:54 +0000] "GET / HTTP/1.1" 200 288 "-" "curl/8.5.0"

192.168.1.122 - - [05/May/2025:05:06:33 +0000] "GET / HTTP/1.1" 200 226 "-"
"Mozilla/5.0 (Windows NT 10.0; Win64; x64; rv:138.0) Gecko/20100101
Firefox/138.0"

192.168.1.122 - - [05/May/2025:05:06:33 +0000] "GET /favicon.ico HTTP/1.1" 404
134 "http://192.168.1.12/" "Mozilla/5.0 (Windows NT 10.0; Win64; x64;
rv:138.0) Gecko/20100101 Firefox/138.0"

TR AT ZIZiE, TED & D RBHmNEEINTWET,

o TURAFTDIP T KL A
o 7T AU /- HEE
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T 7 ZADNE

TR ADFER (7 —F )
77X AUBRIZAJIX /- URL

T I AR I NS TS Y OREE

4.10.3 T>5—%S

T2RABTOHRTHMVIZS VDR, TR ADKRERTLI —HETT, LTI —F5Ibk4 RREENES
INTVETH, BIRATEHRINTOLDIFEIZIFD 2 DTY,

¢ 200 : 77 RADIIU /=
© 404 : TV RALET FANBREDRRDONSTREU 2

ZD22PHMIE, 304 X 403 R ENFEEINT WD HENDHY £,

4,104 T >—AO7J DR
IO IZEBIN TV AHNEEZHRL T,

ubuntu@hostlexampleltest:~$ cat /var/log/nginx/error.log

II7—D171ZlFE. Web = N—Dit#eELOBIZHE XN A0 7%, 7720718 INTVWE T —
DFEMG E NI NE T,

4.10.5 index.htm|l 28 &Y %

Web ¥—/3—iF, Web 75 U9 Nn560D) VT A MIGUTHERT S HTML 7 7 1 V4 ¥ % var/www/html 5«
L2 M)BMTFIERET S EDICEREINTVET, index.htmlix. Web 75 ¥R T7 v 1 VA EBEL Lo/
BEIZT I AN BNTERING HTML 7 7 F VDLHITY, Tk, T7ANVNTHEINZEOTIRARL, MA
AAD index.html ZER L TAZ UL & 5,

MFoax >y RE%EFFUT, /var/www/html 5+ L2 sV iZ index.html 7 7 1 V2 ERR L £ 97,

ubuntu@hostlexampleltest:~$ sudo sh -c "echo 'Welcome to My First Web Server' >
/var/www/html/index.html"

EIAAIIEREERSBETTMN, VAL LI MIEoTI7 7 A NVEERTSICIZa~Y Y Rek% sudo 2%
YV RTIFOH Uz sh-c av Y RTEFTIHENRHY £9, £/, IV Rekz ) (FINVIr—F—V 3
V) THW, BERAXTS % ] (YYD 4—F—Y3ay) TH>TVWET, ZOENIEERLTCITY
REZADLUTLSEZIW,
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4.10.6 Web 750N oD7 U ER&E0TDHER

Web 77 U ¥in b HE Web = NN—IZ7 72 AU THET, SEREFTAMR-VUTREL, ZELEZAYE—
VINERINZDTIFRNTU & D0

C o O A Z2THHYELA 192.168.1.12

Welcome to My First Web Server

37: AV —VRKENELD O HH

I/, TOZRVAQTIZEDEIDIZHBFEINT VDI, TT—OJIZTT—DRHAFEINTHENT L EMERL TH
TL X,
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5 DNS ¥ —N—kks

5 DNSH—/—0D#ER

B5ETIE, 3y NI =Y —C A% DD LH LR SAHMPDY — L 2 (DNS) & & L £F. F140 DNS
Y= A= MOIVEa—ARLBRTIH LS ICHEE LET, DNS IV AbEELT> 7Y RITlin, K
A VEEHT 2 BIND 7075 LADBET 7 AV EHRET,

5.1 A&

DNS

DNS(Domain Name System) I&, IP 7 RV AL HIGTHHRANGEEHK L TE S, 7077 A0 6DMNEbE
WIRUTIP 7 RVARKRA NG ZRET DY AT LATY,

KX vBET—2

FFRICE D B TOENTA VA —3y NCHATLI24H1% RAA VZH LU ET, KA U4I1E ICANN(Internet
Corporation for Assigned Names and Numbers) IZ & D EHINTWET, DNSTRAAM VHEZRETD & E
i RALVTREARLS TV=V] ERUET,

VASD

DNS DA4RIZEMO—EaE2 M) HLAZEDE Y - K U'ET, V—2id, DNS 2EHH T2 HA L L Tibh E
g, V=i i RALY YT RALY RAMABREDEENTWNET, DNS HZATZEHIZY VY -G TR
NETH, V=VIFRED ) — RUTO—#E 23 ez &8I TY,

FQDN

RALVHEZET, —FAIZ T (RYB) TU—HMRAASVET2EARTDHAZ FQDN LIFU T,

DNS*+vv>ath—/\—

TaT I ANSDHEICELEEMRITLUT, #4748 DNS = NN—ALHiWEhE 217> CTHEZ KT
PY—N—TF, FARZERZF Yy Va2 L TEE, REMOWELERIZEF Y Y Y a2DBEHEZRT I 205, DNS
FywvaY—N—CIEENET, V74T MDAV NI =PV FKETDNS U —N—L A& ZiZiX, DNS
Fyrwyadb—N—DZ L EELET,

DNS Y7 YyH#—in—

FHINZY—=VDIPT RUARKRA ML ZEH]TZ DNS Y —NN—TF, BHEBELZ RAAL VA ZRHATBIZIE
DNS a2V YUY —N—%HEUTHKTTIHLENHY) £T,

R AN

RAALVZEEEIZIPT RVABROMEBEZ UZD ., IPT RUADLS RAAS VIEROMELZITD . LHifRRZ1T
5705 ADILTY,

BIND

BIND(Berkeley Internet Name Domain) i&, Linux &#lAGHOETELFEHINTWS DNS Y —/ =DV 7 |k
DT 7Td, DNSFy v yad—N"—=2LTE, DNSAVF Y —N—=L UTHRHTDIIENTEET,
JI—La—FR
FEHERELTHDY—=VIZOVWTOMERIZHUT, DNSH—N—NFLHDYV =D DNS 2V F Y H—
N—=DT R AZRTERIZ, BIERE UTRBELRDIEBMLEEDNS 27 Y —NN—DALI—R%2JT)—L
j—l\“tb\b\i—a—o

ALd—R

ZENZHUTIP Y RVAZBESTD2ODL 31— RTY,
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5 DNS % —/N—DHEEE 5.2 DNS DOft:HHA

NS(Name Server) L I— K
V=V OMEERDDNS AV T Y —N—%EETSH2ODL I— RTY,

MX(Mail eXchange) L 31— K

)4——)1/7 RLUZIZRHTE RAAS VAEEHETEHEODOL I—RTE, A=Y —N—DEEIZEWETD 40D
I, EBEDOA =N —N—%HRTE, TV T77 LY AEOENY —N—Z A — )VEENEBLEINE T,

5.2 DNS Oft##

A YZ—3v hTOIAVEa—RFALO@EEEX. IP(Internet Protocol) % ffi> T T\ ET, IP@{EIZI3AH
FOIPT RUARBETTN, A VX —2Y N EOREOIAVE2—4%IP7 RLVATHENT 2DIEHETT,
FITRASVEARHTANGLE WD EBEZIITNBEAINE L 2,

RAAS VAITHBEZRL., SAMZIZZOMBOAEHL TSIV Ea—4Td, RIddTr& &k HRAM. R
ALV LRy MEYY TRELETH, MAZEDETHA NG ERRIZLEHY £,

5.2.1 HOSTS 7 7 1 JL.& DNS

AR =3V NOWEPIHEE S 7ZYHNEIP T RUANEY B THNZIA LV Ea—ROBEBMADIEFEZ572DT,
FRARNZEIP T RV ADKISERIE T 7 A WIZERBRINT, EWICEFRFINTVELAZ, TOLEMAIESTE
¥->TH Y. Linux Tlx/etc/hosts BXZD 7 7A IV TT,

UL, AV —2Y "BEED ST, FANTZ7ANTIFEHLUINZALSB>TEELA, TITELL
72D DNS(Domain Name System) T9,

5.2.2 DNSOVFTUYH—N—=IILD XA VEDER

RAA V%) B TENMMEIC DNS 2V 7 Y —N"—2HEL £, DNS 2V 7Y —N"—DEHE
i, TORAASVIIFBLUTWASHRA MG EE) ETOENALIPTY RLVAZDNS 2V 7Y —N"—FHL 7,

HDERAALVIZATIBLUTWAFRARNIT 7R ALZWIA—Y—F., TORAALYODNS 2V F oYY — 1=
WEDEERITHIZET, IPTRVARBEIIENTEET,

DNS DA TR, RAALY (V=) OEMMERENZNZTNO DNS EHEZIZEZHZINTVWEIDT, FANT 7
ANDEDB—EMRTIE RS OMERL LY F3, FHAEENDHINTWTERESHEBEIZIFODNEDT, Y
TNWVEALIEANGEIPT RUADHIGEREZFANS ZeNTEXLLMAL R >THET,

5.2.3 DNS Fvvat—/N— |k DERIMER

A=Y — DI RN GRIRRZ BREETDEIZ, 77X AEDDNS IV T oY —N—2 L THVWEDLE2 T3
DIFIERNIEMEIZ B ) £9, T THHRIZDNS v v ¥ ad—N—IZ4RIREERZKE L., DNSF v vy ah—
N=3% R T 2HIFHNEDLEE WS HIETDNS 2V F Y —N—=Zd L THWEDLE2ITWET, ARifER
METTDE, TOMREITEZRAITIEUET,

ZDEDBAEMAIZESDTVWBEDT, PCRAY—R 74 VT IP 7 RUAREDEIZMEBIZFHT S DNS H—
N—DFBEMNBBENZR) £F, ZOREN, LR EZEKETSE2DNS Fvyv¥ah—N"—DIP 7 RV ALZAY
3:\‘3—0

o, ARREOFRE—EMEF vy v a2 INTHET, AURAMDOAFIRRMKEIND EF Yy ¥ah
LBETLHEDIILTVEDT, BREIFANDHENH Y FXA,
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5 DNS #—/\—DHH 53 RAA Ok

5.3 RXA VD&

DNS HLD D RA A V&IFZREE, W= RAASVEEHAE UEZBEROY ) —#E&ELBE-oTWET, BED
EAVEa—ZDT7ANVATLWN, h—hTA L7 ") EHEEEUAEY) —HEIZRS>TWEDEHELZ L
ATEWVWTULED, TUT, TOBTIZHD RAAL VIETTRASVEIIENE T, RASVOBEEREDY ) —
W, W= RAASVELKIADY T RAS UDNLHERINTHET,

DNSIFREB R T —H2~—2X

BEEBETZHEFELD

| J— G

BYTRAS L =TH®D
; ; BEE A~ DIERTE

YITRAY examplel || example2 | a u » O I/:I_P: E \j\_>':
/\ B9 5 RALDIER
La—r wWwWw mail

WebH—73—: www.examplel.test
A—JLH—/\—:mail.examplel test

LlnuC © LPI-Japan / EDUCO all rights reserved.

38: DNS I3 pgE il 7 — &2 R— 2

53.1 I—hFRXAY

V—F RAL VK RAL VHOBIBATY, BHIFEBINE T, RASHEUTERTIBITIE ) (R
k) TRINET,

532 ~yTLARNILRASY

hw TRV RAL VT, .com .org D &S BRI R A A 2%, jpDESRERIR AL V2D £, &
7z, HADLEIZIX example.co.jp D & 5 BRI R X o > & example.jp D& D BRPH IP KA V2 ¥
BhY)ET,

5.3.3 FXA rEODR®R

RAL VORI, AHI2550R LU TWE £9, FQDN(Fully Qualified Domain Name) THAUX—&F A1)V —
RRASY, ZUTCKRY TR RAAS VEZRL, X SIZEMIZRMRREICH D Y TOENZ RA S V&% TR
LTWEET, F£EZOMIX 1) (RYy b)) TRYI>THWEET,

5.3.4 RXA 2EZDERH

» example.com.

+ example.jp.

« example.co.jp.
R TVURRAAL VEBED RAA V441, RAL VEGEIMEIZ RAAS V42RO ZENTEET, Lid
DHITIE example DFZAIED R AL U EZIZHY) £,
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535 HTRKxqv

FUBRFID LS IZ R AL VHDEMIZIHIZRAS v EGTHBRL TN Z % [T l\%/(/ﬂ:J EMVET, 2
& 21X, example.co.jp RA A V% I HIZHEE KD 2 DIZHIFTERL LAWK D RGHICIE. ATFOHID &
DITRLR U 9,

« tokyo.example.co.jp.
+ osaka.example.co.jp.

YT RAA UAIE EALD R A A > GREE EOLRD) 2 EH L TOLDEIEIM TN E T, 72 & 21X tokyo.example.co.jp
RAASVETOY T RAS VORBREIZIRD LD IZE>TVET,

1 jp RASVIEIN—ERAS VDY T RAL Y

2. co.jp RAASVIEjp RAAL VDY T RAAL Y

3. example.co.jp R A1 ViLco.jp RAL VDY T RAA Y

4. tokyo.example.co.jp R A1 >ik example.co.jp RAAS VDY T RAL Y

5.3.6 RXA VEDEYS

RASVEZERRTDE VWD Z8iE, EMO RAA VHOEHEIZY T RAAS VEFESTE SV, BHMERE Z
HELTHEHD LS Z8IlRY 7,

HMEOBNRAAS VEERBLZVOTHNIE N Y TV RAS VEEBRUTOSEEMMN OV T R AL Y
LUTEHS ZLIZ8Y £9H, BERZREDOEAN»NY £7,

FINRAL VHIZZEDSRG, BHENTZBZVEEICIE, BICRAAS VAEZIBL TV SERENSY T
RASVOERMERZZZLTELI2LETEET,
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5 DNS #—/\—DHH 5.4 DNS Z{lio 7z &k & Flafvaot

5.4 DNS zE- LR EBREAVEDE

DNS 2> THAH 2 RIS D, TRDBLAHIMNS IP T RV AZFANDIZIE, RO & S BZFIETHEDITDON
3:\—3—0

1. WiRiE. BAOMEEP 7O X —DHE L2 DNS F v v ¥ ad—N—Af\nGbEET,

2. DNSF v v ¥at—N—ix L— Y —N—C ltest] 2EHITSHDNS 2> F U YHY—N—DIP 7 RL A
ZHVADEET, V=Y —=N"—& Ttest] 2HHITLDNS V7Y HF—=1"=DIP 7 KL A% DNS
Fyvyah—N—~ikUZET,

3. DNSFr v ¥yath—/"—& [ltest] #EFH G2 DNS TV T VY H—/N—~ H T RAA > lexamplel.test]
ZEMTLDNS IV T YT —=N=DIP T RV AZWEDEET, ltest] 2EBTLDNS IV T Y
Y—N—lk, YT RA1 Y Texampleltest] #E# 32 DNS AV 5TV H—=N"—=0DIP 7 KL 2% DNS
Fyvyay—N—~RUZEY,

4. DNS ¥ v v ¥ ay—N—iF Texampleltest] & 925 DNS 2> 7Y H—1—A  Twww.exam-
pleltest] ®IP 7 RV AZRWEDLEET, Texamplel.test] 2G2S DNS a3V 57 Y H—/N—%,
'www.exampleltest] D IP7 KL A% DNS F ¥ v ¥adh—N"—~KLET,

5.DNS Fvv¥ay—N—lk 27747 M lwww.exampleltest] DIPT7 RV A%ZELUET,

ZD&S1Z. DNS F v v ¥ay—N=n)b— M —N—05EFICHNEDE 21T\, BREIICHDO R A A
ZEMTEDONS IV T Y —N—F THWADLEZ LTV Z &% THiRMWEGLE] LRUET,

ZRIRREREBNEDE

DNSaAV T YH—/—

@ DNSFrydaty—/\—
www.example2.test®

~
% PERLAHE ©)
/Y// .| test
www.example2.test®

IP(E192.168.1.13 @

®

example2

www

LinuC © LPI-Japan / EDUCO all rights reserved.
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5 DNS #—/\—DHH 5.5 {HETHEY S DNS OIS

5.5 ®ETIBRET % DNS Ok
20D RNAA 4 Texampleltest] & lexample2.test] #&&E L. HAICAHIERNTEL L SITDNS a7

VY= N—ZRE L FET, T/ test RASUNSLY T RAAS LU TY =V OBEHMRZ ZET I RELIT
WEG, BFDO3DODNS H—N—%HEHEL £,

5.5.1 testV/—rmpvI v

examplel.test & example2.test #4947 RA A UL, V—VEHBEROZELZELET, £/ZDNSF v v
VaY—N—2 UTE#HELET,

5.5.2 exampleltestV/—>onv> >

exampleltest V—V2EH G5 DNS V57 Y —N—L UTHELET,

5.5.3 example2.test V—> <V

example2.test V=Y #&EH TS DNS IV F Y —N— UTEHEELET,

5.6 HEDFIR

3BTV VEMHBIZERL, HEIZDNS 22BTX2 551 ELET, BTV Y 2EB0DOFEBTY VO
TER® OS DA VA N—=IREVRRELRD) 3, UFDEEEZITF>THEET,

1. DNSH ==Y 7 k=7 Tdh5 BIND %{#>T. exampleltest V' — > ZEHFT S DNS AV F Y H—
N—2HRELET,

2. test V—r B L example2test V-2 DT Y V2 EKL, 0OSEA VA=V LET, THENIP T
RUVAREDFBENER D FUTER LU TLZIWN,

3. example2.test V—> & EHTLDNS 2V T UV —N—%2FELET,

4. test V—VEEHTLHEDONS IV T Y —N—%FEL £7, examplel.test V' — 5 £ U example2.test
V=IO ERE#EERELET,

5. examplel.test V' —> & example2.test V' —> D DNS 2 HIZBIHTI D Z L 2R L £7,

WD A=Y —N—FEETIEDNS Y —N—DEUSHFKEINT VB I L 2H[RE L TWEDT, ZDEDHY
HNANERIZED > TWVWARENH Y £9°,

s

57 BETHEIZ7RLRERXSAY
HETHHT 2 3ADOY—S—DRA V&, FAM IPT RLARUTO®) T,

RAA V% RA N IPY RLA

test host0.test 192.168.1.11
examplel.test hostl.examplel.test 192.168.1.12
example2.test host2.example2.test 192.168.1.13

5.8 7 NLRERDFTEN

hostl.examplel.test D~ > (192.168.1.12) MK A b www.example2.test Zf#ikd 5 &L OB X ZE>TH
FLED,

Web 75 7% T Web R=V %2 £ RIEDHLE DNSF ¥ v ¥ayh—N"—DI LIFRIZEHET Web 1 hD7
RVAZABDLTVET, 2ITEWeb 7 RVZAZANLUTY VT A MU TAR=IYDRERRINDG ETOWRNZH
12, DNS23ED &S IZH < DM RHIZHIAL £9,

hostl.examplel.test ¥~ Vi, Web 75 UH#iZ7 RL A& LT www.example2.test # AJ1 L £7,

Web 72 7 #i&, Linux ®V VILNIZFWEDE £T,

D YVOLNIE, Jetc/resolv.conf 7 7 1 IV THEE XT3 DNS F v v ¥ a¥—/3— (192.168.1.11) AR

Hbhbv¥ETd,

4. DNS ¥ ¥ v ¥a¥—N—lF test V—YDDNS a2V F Y H—N"—%2|L., example2.test V—>D
DNS av 5> YH—N—=DIP 7 RL A (192.168.1.13) #KEL X7,

5. DNS v v ¥ a¥—/N =ik example2.test V' —2D DNS 2V F VY H—N—{IffnEbE L ET,

wh e
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5 DNS ¥ —N—kks

58 7

RV AR TN

6. example2.test V' — > ® DNS I v 5 vV H —N"—& www.example2.test FA rD IP 7 R L 2

(192.168.1.13) #ZiRL £7,

7. DNS v v ¥at—N—iF §EHR%E exampleltest v U AERU ET,
8. Web 77 7 #i%, www.example2.test (Z HTTP T7 7% AL, Web X—Y%ZIJH>TFRL 7,
FEEDA > Z—3 v hTO DNS DLHIfFHTITIN— bV =V OIERIZHRI OGO 270 E T8 HE RS
TIEDNS F v v ¥ad—N—HENjpY—VDDNS IV FUVH—N—TEH D720, 3 <IT example2.test
DDNS IV F VY H—=N—IZFT L HERE BT RMNREL) £,

EERIETORAEIER

LPI-Japan

THELX:192.168.1.12

LinuC

o

7RELX:192.168.1.11
RAAL> ;test

@ WebTS59H—[Z"www.example2.test” % A
h95b

@ WebT 4 —hLinuxV AT LD
YV ILRICRWNEDELT,
1) )Lz [Eresolv.confI7 A JLIZ
ENNTFDNSH—N—IZRNEHETS

@) example2.testy —2 DR—LY—/\—1IF
HINSLI—R)238BTH

@ example2.testDp—LH—/\—{EHREE
B/LT O WHKRICSRET S

® “192.168.1.13” DDNSH—/\—(Z
www.example2.testDIP7 KL RZE[LVE 1
€95

® www.example2.testDIP7 KL RZE5T 3

example2

F7RLR:192.168.1.13

RKAA> :example2.test

52
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5 DNS % —/N—DHEEE 59 DNS aVFUYH—N—0DE

59 DNSOIVFVUYH—N—0DHBE
DNS avF Y WH—N—DY 7 rhY 7 UTBINDZ AV AR—I LT, &YV —VOHBEETVET,

59.1 V—VuRETDIHRN
V=V ERETDEOICHEREEIUTOFIEE 2D £7,

BIND DA VA RN—IVZ{FVET,
named.conf 7 7 1)Lz =V #BMU £7,
V VITANEERL, VI—REEERIBLET,
HE T 7 AIVZERFEEOD O HERL 7,
BWD@E@%ﬁwiﬁ
BIND O HEEH D} i%ﬁwiﬁo
T7AT I A—IDEREELHEL FT,
Jetc/resolv.conf DZMET 2 DNS — N—D&KEEMHERL £7,
AR OMER 21TV E T,
BIND o £:AH] &EQE7 7 )& U T/etc/bind/named.conf 7 7 1 W 23H Y £9, Jetc/bind/named.conf iz

BIND ODEAMBRHRELY —VDEHREEMUET, ISV —VOill2EH TV — 7 71 )% [etc/bind
T4 L7 MVITED £,

F’?’?J?’P‘P=9’F’E

5.10 BIND®DA VX ~—Jb

BIND O > A M —)liZi&, bind9 /S r—V&fINET, BELRNSNYITI—INS VAN —ILINTVRNE FIZ
ik, apt IV RTA VA R—ILLET,

ubuntu@hostlexampleltest:~$ sudo apt install bind9
[sudo] password for ubuntu:

Reading package lists... Done
Building dependency tree... Done
Reading state information... Done

The following additional packages will be installed:
bind9-utils dns-root-data
Suggested packages:
bind-doc
The following NEW packages will be installed:
bind9 bind9-utils dns-root-data
0 upgraded, 3 newly installed, O to remove and 73 not upgraded.
Need to get 419 kB of archives.
After this operation, 1,624 kB of additional disk space will be used.
Do you want to continue? [Y/n]
Get:1 http://jp.archive.ubuntu.com/ubuntu noble-updates/main amd64 bind9-utils
amd64 1:9.18.30-Oubuntu0.24.04.2 [159 kB]
Get:2 http://jp.archive.ubuntu.com/ubuntu noble-updates/main amd64
dns-root-data all 2024071801~ubuntu0.24.04.1 [5,918 B]
Get:3 http://jp.archive.ubuntu.com/ubuntu noble-updates/main amd64 bind9 amd64
1:9.18.30-Oubuntu0.24.04.2 [254 kB]
Fetched 419 kB in 2s (180 kB/s)
Selecting previously unselected package bind9-utils.
(Reading database ... 86791 files and directories currently installed.)
Preparing to unpack .../bind9-utils_1%3a9.18.30-Oubuntu0.24.04.2_amd64.deb
Unpacking bind9-utils (1:9.18.30-Oubuntu0.24.04.2)
Selecting previously unselected package dns-root-data.
Preparing to unpack .../dns-root-data_2024071801~ubuntu0.24.04.1_all.deb
Unpacking dns-root-data (2024071801~ubuntul.24.04.1)
Selecting previously unselected package bind9.
Preparing to unpack .../bind9_1%3a9.18.30-Oubuntu0.24.04.2_amd64.deb
Unpacking bind9 (1:9.18.30-Oubuntul.24.04.2)
Setting up dns-root-data (2024071801~ubuntu0.24.04.1)
Setting up bind9-utils (1:9.18.30-Oubuntul.24.04.2)
Setting up bind9 (1:9.18.30-Oubuntul.24.04.2)
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info: Selecting GID from range 100 to 999
info: Adding group “bind' (GID 110)
info: Selecting UID from range 100 to 999

info: Adding system user “bind' (UID 110)

info: Adding new user “bind' (UID 110) with group ~bind'

info: Not creating home directory ~/var/cache/bind'.

wrote key file "/etc/bind/rndc.key"

named-resolvconf.service is a disabled or a static unit, not starting it.

Created symlink /etc/systemd/system/bind9.service —
/usr/lib/systemd/system/named.service.

Created symlink /etc/systemd/system/multi-user.target.wants/named.service —
/usr/lib/systemd/system/named.service.

Processing triggers for man-db (2.12.0-4build2)

Processing triggers for ufw (0.36.2-6)

Scanning processes...

Scanning linux images...

Running kernel seems to be up-to-date.

No services need to be restarted.

No containers need to be restarted.

No user sessions are running outdated binaries.

No VM guests are running outdated hypervisor (gemu) binaries on this host.

5.11 /etc/named.conf DEKEE
Jetc/bind/named.conf 7 ¥ 1 JLIZBIND % DNS 2V 57 VW H—N—Y  UTEEX L EAREZITVET,

ubuntu@hostlexampleltest:~$ sudo vi /etc/bind/named.conf

ubuntu@hostlexampleltest:~$ sudo cat /etc/bind/named.conf

// This is the primary configuration file for the BIND DNS server named.
//

// Please read /usr/share/doc/bind9/README.Debian for information on the
// structure of BIND configuration files in Debian, *BEFORE* you customize
// this configuration file.

//

// If you are just adding zones, please do that in /etc/bind/named.conf.local

include "/etc/bind/named.conf.options";

include "/etc/bind/named.conf.local";

include "/etc/bind/named.conf.default-zones";

include "/etc/bind/named.conf.my-zones"; < BEiXTCxZ #2771 NV xHEE

ubuntu@hostlexampleltest:~$ sudo vi /etc/bind/named.conf.my-zones

ubuntu@hostlexampleltest:~$ sudo cat /etc/bind/named.conf.my-zones
zone "examplel.test" IN { < examplel.testY — Vv % f§ &
type master;
file "/etc/bind/examplel.test.zone"; <
examplel.test HO V-V EHETZ7 7 I VE&AERE
allow-update { none; I;

33
ubuntu@hostlexampleltest:~$ sudo vi /etc/bind/examplel.test.zone
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ubuntu@hostlexampleltest:~$ sudo cat /etc/bind/examplel.test.zone
$TTL 3H
$0RIGIN examplel.test.

@ IN SOA hostl root (
2025050501 ; serial
1D ; refresh
1H ; retry
1w ; expire
3H ) ; minimum
NS hostl.examplel.test.

MX 10 mail.examplel.test.

host1 A 192.168.1.12
WWW A 192.168.1.12
mail A 192.168.1.12

ubuntu@hostlexampleltest:~$ sudo vi /etc/bind/named.conf.options

ubuntu@hostlexampleltest:~$ sudo cat /etc/bind/named.conf.options
options {
directory "/var/cache/bind";
//directory "/etc/bind";
listen-on port 53 { 127.0.0.1; 192.168.1.12; 1I};
listen-on-v6 port 53 { ::1; };
allow-query { any; };

recursion no;

dnssec-validation auto;

};
REDHNBILLATD@EY TT,

5.11.1 BEWabEZZRIIMIFTZT FLRADERE

T 7 4 bdD named.conf 7 7 1 Vi, 127.0.0.1(T =2V —TNw 74 V2 —7 2— ) NOFNEDOEIZ U HE
BUBROEERDT, NN OO NEDLEEZITO6ND LI —N—HEDIPT RLATHSD [192.168.1.12;]
% listen-on (ZEMIU £9, #HIFEHTET D example2.test —/—% local 4 —N—DGEIZIFTNTNOY —
N—=ODIP7 RVAZFBRLET,

5.11.2 BWEbLEEHFTTE7 KL 2ADRE

allow-query I2i1&75 7 4 )V N Tl Tlocalhost;] LFEINTWT, O—HL»5 U DNS lWEHENTE A
WEDIZAES>TWEY, DNSAV T UV H—N—FA VX =3V N EOFTRTOANSLZRTESRITNER LK
WDT, ZOFER Tany] IZAHEL 7,

5.11.3 DNS IV F v VYH—nR—& LTDHRE

DNS a5 W H—/N—"TIL, recursion(fHREAL) 22 I L TEBLENHY £9, TD/H. recursion
2 Tnol 2F%EULET, 727U, local ¥ —N—DHEITIEDNS F v v ¥ ah—N—L UTEHFEIEDLDT yes
DEFIZLTBLBENDHY £,

512 V-7 74 ILD%E(E
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513 V—r 774 IILDELE

5.13.1 STTL

IOV —VEHET 7 A IVHOZERO TTL (Time to Live - ZEA7HR - AR M3 TH2d 2T 74 K
EELTVET,

5.13.2 SORIGIN

ZOV—VEBPHFEL LTS Y — VA EHELET, V—VEHRHNDKEA MAIET AT FQDN THREMN [ T
Kb BERDY T, BRI NG EITIESORIGIN THREI WY — VA ThHiEINE T, 728 21X Twww)
Lo EdiE Twww.examplel.test.) &fise I nTHRbNET,

5.13.3 SOALO—FK

@NHIBEDY =V T 7 AIVORYIOL I—RIESOAL I—RTY, ZOV—VOEFHR) ¥ —IZDO0THEL
9, SOA L I— ROEFHIZIZ@AH Y 95, ZHUFESORIGIN THREL 72V —> (Z ZTlk examplel.test.)
WEIHZONET, hostlIZZDDNS IV F VY H—N—DKA R, root 3EHFHEL—H—T9, ¥bHH
V=& hise I T, Thostl.examplel.test.] lroot.examplel.test.] &7 44, 2 —HF—ZIIHRMD [.]
% @1 ICUTA—ILT RVAL U THEZET, INLIEHASFHIR0OT, BIND OBEICITHEL 52 &
Th, YUTNF U= (serial) &, V—VERELHETLIHBIIHTEETIHENDHY £, P (4 HTDE) &
HH (2 H797D) D#%IZ 01225 99 £ TOEF (2 M) W7z 10 IO FTHREL £9, HMARZDHEITIZH
Mz, FJUHICEERNMERE S - 758 I3 REBO 2HE2LETLI02ENE0NESIZL T AN,

513.4 NSLI—F

NSLI—RiZ. ZOV—=VDODNS aVF VY —N—ThdHA HEGEEHELET,

5.13.5 MXL3d—FK

MX L 3— RIFZHEERAAS VDA =N —N—%FEH#HLFT,

NSLI—K»MXLI—RDOEHETIE, HHIZFQDN 2 AN DT, HmEIIHT [ 23T EZIN, 4,
HHEMNEEIZAR>TOETH, ZHEFTOFERUNR (ZDGEEIZIZ@) PEBINTWVWSEZ 2 RLTWET,
5.13.6 AL3d—NK

AL I—RTHLEEIPTY RV ADONGZEHRTDEAIE. AMIZHAA N, AANZIP 7 RLVAMBWAY £3, v
VDKRANZTHD hostl X, ZOMDY —VC ATHOZLETTHSD www > mai & IP 7 R L AADE % Zdid
UE U, I T B2 ROCERTIZIE, SORIGIN TEHL TWS Y — V4 (2 2 Tlk examplel.test.) A3HE)
FHZBIMI N ET,

514 BET77AINES—V T 714 IOERESR

RETTANES =V T 7ANVOEEM Do 726, EADOHREZTVET, RENSIIZEDS 2O, MEVN
BONEHERTL OO0 REFioTHERL 7,

5141 BEIT7AIDOERERETES

/etc/bind/named.conf 7 7 1 L OFREER:, FHP LI IO VDOARARBEEIFELS HDHEEI ATT, named-
checkconf 2 > R T/etc/bind/named.conf IZEBE VA RNHERLEL & D,

ubuntu@hostlexampleltest:~$ named-checkconf /etc/bind/named.conf

ZOFIDE ST, MERRINZTNETERIMER RN NS ZETT, MENRHDLEITIE. RO &SI
BD YT D BIEFRHRSVERRINET,

ubuntu@hostlexampleltest:~$ named-checkconf /etc/bind/named.conf
/etc/named.conf:11: missing ';' before '}'
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Zhik, listen-onport D{HZT7 RLAZEMTZ2 L ZIZIP T RLADKIZEI IRV 2HRT2DE e
WHILT—TY, TI—RKRERENS, THUAMEEZRIBREIELL D,

5.14.2 V-7 74 IDOERXHESR

V=V T A VRN, E< 55 I AL LTIE FQDN TRRT A ¥ L 25 & BED. BTV 5% E45b 1
£, named-checkzone ¥ > K& 5T/ —> 7 7 4 MM ARCDHERAL £ L & 5, 5I5IZSORIGIN
IHRE LY =R WRETD Y=Y T T A AT,

ubuntu@hostlexampleltest:~$ named-checkzone examplel.test
/etc/bind/examplel.test.zone

zone examplel.ltest/IN: loaded serial 2025050501

0K

FRMEPZTNX, ZOBDESITHEEL 2T ) TIVF UN=BFRIN, OK LFRRINET, REMNMH
EOTWRHAITIE, ROLD ICHEDH SITHSWRRINET,

ubuntu@hostlexampleltest:~$ named-checkzone examplel.test
/etc/bind/examplel.test.zone

zone examplel.test/IN: NS 'hostl.examplel.test.examplel.test' has no address
records (A or AAAA)

zone examplel.test/IN: not loaded due to errors.

ZOHITIE, NS L I— ROARNZENZZARA MDA FQDN 122 > TWARW/Z8, Thostl.examplel.test.exam-
pleltest] £Z>TULEWV, MHTD AL I—RBEDOMEBZNVENITT—=NFHELTHET,

5.15 BIND O FH&Es) & #ER

BIND D% % HH 3 5 /28, HiELELTAZU &S, BIND OFALE)L, systemctl 2¥ > KT bind9 2=v h
EHNET,

ubuntu@hostlexampleltest:~$ sudo systemctl restart bind9

EETE6, RELMRLET,

ubuntu@hostlexampleltest:~$ systemctl status bind9

@® named.service - BIND Domain Name Server
Loaded: loaded (/usr/lib/systemd/system/named.service; enabled; preset:
enabled)

Active: active (running) since Mon 2025-05-05 06:09:08 UTC; 3s ago
Docs: man:named (8)
Main PID: 3591 (named)
Status: "running"
Tasks: 4 (limit: 2272)
Memory: 4.5M (peak: 4.7M)
CPU: 107ms
CGroup: /system.slice/named.service
mg3591 /usr/sbin/named -f -u bind

May 05 06:09:08 hostlexamplellocal named[3591]: command channel listening on

::1#953

May 05 06:09:08 hostlexamplellocal named[3591]: managed-keys-zone: loaded
serial 2

May 05 06:09:08 hostlexamplellocal named[3591]: zone O.in-addr.arpa/IN: loaded
serial 1

May 05 06:09:08 hostlexamplellocal named[3591]: zone 127.in-addr.arpa/IN:
loaded serial 1

May 05 06:09:08 hostlexamplellocal named[3591]: zone localhost/IN: loaded
serial 2
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May 05 06:09:08 hostlexamplellocal named[3591]: zone 255.in-addr.arpa/IN:
loaded serial 1

May 05 06:09:08 hostlexamplellocal named[3591]: zone examplel.local/IN: loaded
serial 2025050501

May 05 06:09:08 hostlexamplellocal named[3591]: all zones loaded

May 05 06:09:08 hostlexamplellocal systemd[1]: Started named.service - BIND
Domain Name Server.

May 05 06:09:08 hostlexamplellocal named[3591]: running

Active Ofiliz Tactive (running)) & RRINT VWD Z L 2MHERLUET,
BEIGUT, RREKTT2OICQF—%2MUET,

5.16 HEEBDHRE
VAT MEBHIFIZ BIND BWHEIICEE XD & 5 128> T\d 5, systemctlis-enabled 2~ RTHEZEL 9,

ubuntu@hostlexampleltest:~$ sudo systemctl is-enabled bind9
alias

HERIHOBRENINTWVWBIGEIZIE. Tenabled) F7-1F lalias] & ERRINFET,

5.17 &89 % DNS H—/1\—DEEXTE
DNS # —/3—(2 & % % §ififik & feR S 2 1112, 20893 DNS ¥ —/ S —DRE DV THER, ZHL T,

\

5.17.1 /etc/resolv.conf iC & 2508 DNS Hr—/N\— DR E
Linux THRIfEHR 2175 72DIZB M3 % DNS Y —/3—{d/etc/resolv.conf iZZdk X £ 3,

ubuntu@hostlexampleltest:~$ sudo vi /etc/resolv.conf

ubuntu@hostlexampleltest:~$ cat /etc/resolv.conf
nameserver 192.168.1.12
search examplel.test

BEONEIIFEHAL TNE 2y NT—=7BBIZE > TERY £92, 20895 DNS ¥ —/1\—%F5E 3 5 nameserver
DFEMELUT, 1V ADM—IVRFIZEEL - 18.8.8.8] IAMIFZEEINT WS DN NAT 2+ 7 —2dD DHCP T
BEINEBBT S DNS H—1—T19,

5.17.2 I 51 % T/etc/resolv.conf %#{EIET B & ?
T 1 X Tletc/resolv.conf ZEIET 2 &, FREIXARERIERY £7,

U, YATLAOBEHBREIEI o TBELEIBEREINE Y, —RRIZEF2LEL 20 LS REEIZEE
WTEH, MU CREZBEH L 2WGEEIZIERTE BRIy N =V DRELEETLIHENHY) £, A
DEBETIE, AV NT—IA VR =Tz —ADHFEREHT D HIEEMHLTOVET,

5173 XY NT—HOA4A V9 —T7 11— ADZFI &SR
F9, AV NT—IA VR =TT —ADLF MR L £,

ubuntu@hostlexampleltest:~$ ip addr show
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group
default glen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host 1lo
valid_1lft forever preferred_lft forever
inet6 ::1/128 scope host noprefixroute
valid_1ft forever preferred_lft forever

LPI-Japan 58 https://linuc.org



5 DNS #—/\—DHH 517 2925 DNS Y —/\—D#E

2: enpO0s3: <BROADCAST ,MULTICAST,UP,LOWER_UP> mtu 1500 gdisc fq_codel state UP
group default glen 1000
link/ether 08:00:27:ee:b7:1d brd ff:ff:ff:ff:ff:ff
inet 192.168.1.12/24 brd 192.168.1.255 scope global enp0s3
valid_1ft forever preferred_lft forever
inet6 240f:32:57b8:1:a00:27ff:feee:b71d/64 scope global dynamic mngtmpaddr
noprefixroute
valid_1ft 291sec preferred_1ft 291sec
inet6 fe80::a00:27ff:feee:b71d/64 scope link
valid_1lft forever preferred_lft forever

ZOHITIE. IPY LA 1192.168.1.12) o4y MU =204 A =7 —A% Tenp0s3] & »n0 £,

5.17.4 BEBEHFEA»AZTN S resolv.conf DR EDES

OS HEEHFIZ fetc/resolv.conf ik, 71127 F A systemd-resolved iZ & Y /run/systemd/resolve/stub-resolv.conf
DYV EB>THWEY, DA, [run/systemd/resolve/resolv.conf ZfEEL ) V7 2V EL 9,

ubuntu@hostlexampleltest:~$ sudo 1ls -1 /etc/resolv.conf
lrwxrwxrwx 1 root root 39 Feb 16 20:58 /etc/resolv.conf ->
../run/systemd/resolve/stub-resolv.conf

ubuntu@hostlexampleltest:~$ sudo 1ln -fs /run/systemd/resolve/stub-resolv.conf
/etc/resolv.conf

ubuntu@hostlexampleltest:~$ sudo vi /etc/systemd/resolved.conf
[Resolve]
DNSStubListener=no

ubuntu@hostlexampleltest:~$ sudo systemctl restart systemd-resolved

ubuntu@hostlexampleltest:~$ sudo cat /etc/netplan/50-cloud-init.yaml
[sudo] password for ubuntu:
network:
version: 2
ethernets:
enp0s3:
addresses:
- "192.168.1.12/24"
nameservers:
addresses:
- 8.8.8.8
search: []
routes:
- to: "default"
via: "192.168.1.1"

ubuntu@hostlexampleltest:~$ sudo vi /etc/netplan/50-cloud-init.yaml

ubuntu@hostlexampleltest:~$ sudo cat /etc/netplan/50-cloud-init.yaml
network:
version: 2
ethernets:
enp0s3:
addresses:
- "192.168.1.12/24"
nameservers:
addresses:
- 192.168.1.12
search: [examplel.test]
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routes:
- to: "default"
via: "192.168.1.1"

ubuntu@hostlexampleltest:~$ sudo systemctl reboot

5.17.5 /[etc/resolv.conf DZEFE DHER
HEE, Jetc/resolv.conf AT I N~ Z L 2HER L £ 7,

ubuntu@hostlexampleltest:~$ cat /etc/resolv.conf
nameserver 192.168.1.12
search examplel.test

ZDEDIZ, BT LDNS H—N—DFENEHDEEZIFITEY £ U,

5.18 ZHIAROHER
BIND % B U, #HIfRIRAERIITONE AR L £ ¥, AHIMIROMERICIE dig 37> RBFHTE XY,

5.18.1 dig I<¥ ¥ RTKRR NDARIRRZ MR

dig 3%V RTHRA RS IP 7 KL AWM NS - L 2RAL £3. dig 27> ROBEIC 4 RIS 3 &
ANGEEELTETLET.

ubuntu@hostlexampleltest:~$ dig hostl.examplel.test

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> hostl.examplel.test
;5 global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 8355

;3 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 1
;5 WARNING: recursion requested but not available

;5 OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 1232

; COOKIE: 1f2f3acc082ceae30100000068186513£f091803433fb6364 (good)
;5 QUESTION SECTION:

;hostl.examplel.test. IN A

;; ANSWER SECTION:
hostl.examplel.test. 10800 IN A 192.168.1.12

;5 Query time: O msec

;3 SERVER: 192.168.1.12#53(192.168.1.12) (UDP)
;5 WHEN: Mon May 05 07:13:23 UTC 2025

;3 MSG SIZE rcvd: 93

hostl.exampleltest DA L I — RBIEUSFHEINTND Z EMPHERTE ET,
5.18.2 E LK ARIBRADMTABWVWEGESE

FEULSEELRWGE., RO TNS 34712685 [SERVER] OfEERDY 1192.168.1.12] 124> T\ 0% HEZRL
TLZEXW,
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5.18.3 DD AL I— RaZFIRRT S
FREIZ, www.examplel.test > mail.examplel.test £ R L THAE T,

ubuntu@hostlexampleltest:~$ dig www.examplel.test

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> www.examplel.test

;5 global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 50636

;3 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 1
;5 WARNING: recursion requested but not available

;5 OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 1232

; COOKIE: bfec6c91de1603590100000068186568f20a05ed61beabf8 (good)
;5 QUESTION SECTION:

;WWww . examplel.test. IN A

;; ANSWER SECTION:
www.examplel.test. 10800 IN A 192.168.1.12

;5 Query time: O msec

;3 SERVER: 192.168.1.12#53(192.168.1.12) (UDP)
;5 WHEN: Mon May 05 07:14:48 UTC 2025

;3 MSG SIZE rcvd: 91

ubuntu@hostlexampleltest:~$ dig mail.examplel.test

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> mail.examplel.test
;5 global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 41210

;3 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 1
;5 WARNING: recursion requested but not available

;5 OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 1232

; COOKIE: 6d30f32079eea33a010000006818656da02c664311bc9a76 (good)
;5 QUESTION SECTION:

;mail.examplel.test. IN A

;5 ANSWER SECTION:
mail.examplel.test. 10800 IN A 192.168.1.12

;5 Query time: O msec

;3 SERVER: 192.168.1.12#53(192.168.1.12) (UDP)
;5 WHEN: Mon May 05 07:14:53 UTC 2025

;3 MSG SIZE rcvd: 92

5.18.4 diga~ > RTNSLI—RERR

RAALVEZDEZIINS ZHEET DL, RAL VIZERINTVWS NS LaA— R (=AY —1—0DIFH) &, NS L
I—RTERINZFARNDA LV I—RPRRINET,

ubuntu@hostlexampleltest:~$ dig examplel.test ns
; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> examplel.test ns

;; global options: +cmd
;; Got answer:
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;35 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 44674
;3 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 2
;5 WARNING: recursion requested but not available

;; OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 1232

; COOKIE: c2aldaeba429a6ce01000000681865b53b764f0a7969a375 (good)
;; QUESTION SECTION:

;examplel.test. IN NS

;5 ANSWER SECTION:
examplel.test. 10800 IN NS hostl.examplel.test.

;; ADDITIONAL SECTION:
hostl.examplel.test. 10800 IN A 192.168.1.12

;5 Query time: O msec

;3 SERVER: 192.168.1.12#53(192.168.1.12) (UDP)
;5 WHEN: Mon May 05 07:16:05 UTC 2025

;; MSG SIZE rcvd: 107

5.18.5 digad~v> RTMXLId— N%mER

RAALVHDBIIMX Z2HET DL, RAS VITERINTVE MX L I— K (A=Y —=N"—0DIFHR) &, MX L
I—RTERINZFARNDALVI—RPFXRINET,

ubuntu@hostlexampleltest:~$ dig examplel.test mx

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> examplel.test mx

;; global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 55253

;35 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 2
;5 WARNING: recursion requested but not available

;; OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 1232

; COOKIE: aaec93e87a20012c01000000681865d3b615ea0d7704ebOa (good)
;; QUESTION SECTION:

;examplel.test. IN MX

;; ANSWER SECTION:
examplel.test. 10800 IN MX 10 mail.examplel.test.

;; ADDITIONAL SECTION:
mail.examplel.test. 10800 IN A 192.168.1.12

;5 Query time: O msec

;3 SERVER: 192.168.1.12#53(192.168.1.12) (UDP)
;5 WHEN: Mon May 05 07:16:35 UTC 2025

;3 MSG SIZE 1rcvd: 108

5.18.6 ZHRIZDNSH—N—%EELLdiga~vy FDOET

diga~ > ROFIHUZ T[@IP 7 RV Al 24T LT, —~RMIZBRTE DNS Y —N—%2ZHTLZ e
TEFE9, DNSH—N—DHEENEL K RW& D BRGEDRREHICHHATEET,

ubuntu@hostlexampleltest:~$ dig www.examplel.test ©192.168.1.12
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5.19 example2.test y—/\—¢& test 4 —/X—DiENN

examplel.test R A1 VDOFRENTE /DT, HAEIZAFRRNTE D LS IRBEYY V&2 2 /BML, ThE
Fvexample2.test R A A V| test RAA VEEHMHTSHDNSH—N"—L UTHEL T,

BMOFIIFLA T OFHRESZIC, B2ESLITCHEIBEOFIHEZMHY REUIT>TI LI,

5.19.1 (R~ V{ERDBEEIR
VirtualBox CIRAE~Y > > %#EBINT 2 BEKRL 7,

BEIZAER U CW BRI YV AU & D ITER L 235, KD < DI~ Y Y DO&RT2 R A MZRIZED
FTLEI WY,

i

host2.example2.test
host0.test

5.19.2 OS DA YR h—Jb

PER U R~ iz 0S 21 VA= ULET,
BANZEIPT RVAZZENETNOY —N—IZH5LETHREL T,

FA N IPY KL A DNS
host2.example2.test 192.168.1.13 192.168.1.13
host0.test 192.168.1.11 192.168.1.11

5.19.3 #EEBE DR
OS WEFUL 725, RV VEITHEIRENATE S L% ping IV Y REMS>THAL T ZI W,
RO &S IZ, 3T U HEBECEEL T2 hostl.examplel.test IZ[fi) T ping ¥ Y REEFLUTAHAET,

$ ping 192.168.1.12

5.20 example2.test V—> DHRE
£9. example2.test V' —> D& EETVE T, FIEIZ exampleltest V' —> 2 #E LU FOFIEL [H U T,

BIND DA Y A b=V Z&{TNET,

named.conf 7 7 1 Wiz — v &EMU £,

V=T 7ANVEERL, La—REEETHRLET,

WE T 7 A IZEAME DDA L £,

BIND D E) Z T\ E 9,

BIND O HEEE D&% E 21TV F T,

Jetc/resolv.conf DZIET 25 DNS 4 — N—DHREZMHERL 7,
IR DR ATV E T,

DR, exampleltest V' —>YD#E L 842 5K1 Y M T,

PN AW

5.20.1 named.conf OB E

named.conf 2% E L 9, listen-on IZ&%ET 2 IP 7 KL A% [192.168.1.13] (43 HE, BTV —VH
2 Texample2.test] (27422 fMNRRYD 7,

ubuntu@host2example2test:~$ sudo vi /etc/bind/named.conf
ubuntu@host2example2test:~$ cat /etc/bind/named.conf
// This is the primary configuration file for the BIND DNS server named.

//

LPI-Japan 63 https://linuc.org



5 DNS % —/N\—DHELE 5.20 example2.test V' —> D&

// Please read /usr/share/doc/bind9/README.Debian for information on the

// structure of BIND configuration files in Debian, *BEFORE* you customize

// this configuration file.

//

// If you are just adding zones, please do that in /etc/bind/named.conf.local

include "/etc/bind/named.conf.options";
include "/etc/bind/named.conf.local";

include "/etc/bind/named.conf.default-zones";
include "/etc/bind/named.conf.my-zones"; < &

i
ol
(i}
aul

XEZELMT D 77 A INVEHRE

ubuntu@host2example2test:~$ sudo vi /etc/bind/named.conf.my-zones
ubuntu@host2example2test:~$ cat /etc/bind/named.conf.my-zones
zone "example2.test" IN { < examplel.testY — V % f§ &
type master;
file "example2.test.zone"; <
examplel.test HO V-V EHE 77 1 V& %2 EBE
allow-update { none; 1I};

5.20.2 V—27 74 ILDER
V=277t NVEERLUET,

ubuntu@host2example2test:~$ sudo vi /etc/bind/example2.test.zone
ubuntu@host2example2test:~$ cat /etc/bind/example2.test.zone
$TTL 3H

$0RIGIN example2.test.

@ IN SOA host2 root (
2025050501 ; serial
1D ; refresh
1H ; retry
1w ; expire
3H ) ; minimum
NS host2.example2.test.

MX 10 mail.example2.test.

host2 A 192.168.1.13
WWW A 192.168.1.13
mail A 192.168.1.13

5.20.3 RE7 71 IILDOHER
RAET 7 ANVDEXITHENDP RO, MU £,

ubuntu@host2example2test:~$ named-checkconf /etc/bind/named.conf

ubuntu@host2example2test:~$ named-checkzone example2.test
/etc/bind/example2.test.zone

zone example2.test/IN: loaded serial 2025050501

0K

5.20.4 Bind OFBEEH
bind9 2 HikEE L, HEEE R ZMRAL £,
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ubuntu@host2example2test:~$ sudo systemctl restart bind9
ubuntu@host2example2test:~$ systemctl status bind9

@® named.service - BIND Domain Name Server
Loaded: loaded (/usr/lib/systemd/system/named.service; enabled; preset:
enabled)

Active: active (running) since Mon 2025-05-05 08:44:44 UTC; 8s ago
Docs: man:named (8)

Main PID: 2159 (named)

Status: "running"

Tasks: 4 (limit: 2272)

Memory: 4.5M (peak: 4.7M)

CPU: 108ms
CGroup: /system.slice/named.service
mq2159 /usr/sbin/named -f -u bind

May 05 08:44:44 host2example2local named[2159]: command channel listening on

::1#953

May 05 08:44:44 host2example2local named[2159]: managed-keys-zone: loaded
serial 2

May 05 08:44:44 host2example2local named[2159]: zone 0O.in-addr.arpa/IN: loaded
serial>

May 05 08:44:44 host2example2local named[2159]: zone 127.in-addr.arpa/IN:
loaded seri>

May 05 08:44:44 host2example2local named[2159]: zone 255.in-addr.arpa/IN:
loaded seri>

May 05 08:44:44 host2example2local named[2159]: zone example2.local/IN: loaded
serial>

May 05 08:44:44 host2example2local named[2159]: zone localhost/IN: loaded
serial 2

May 05 08:44:44 host2example2local named[2159]: all zones loaded

May 05 08:44:44 host2example2local named[2159]: running

May 05 08:44:44 host2example2local systemd[1]: Started named.service - BIND
Domain Na>

ubuntu@host2example2test:~$ sudo systemctl is-enabled bind9
alias

5.20.5 XY RNT—UREDER
Ubuntu ® 3w b7 — 75 IZBET 5, Jetc/resolv.conf(resolved 710275 4) & netplan D& EZEHE L £9,

ubuntu@host2example2test:~$ sudo ln -fs /run/systemd/resolve/stub-resolv.conf
/etc/resolv.conf

ubuntu@hostlexampleltest:~$ sudo vi /etc/systemd/resolved.conf
[Resolve]
DNSStubListener=no

ubuntu@host2example2test:~$ sudo vi /etc/netplan/50-cloud-init.yaml

ubuntu@host2example2test:~$ sudo cat /etc/mnetplan/50-cloud-init.yaml
network:
version: 2
ethernets:
enp0s3:
addresses:
- "192.168.1.13/24"
nameservers:
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addresses:

- 192.168.1.13

search: [example2.test]
routes:
- to: "default"

via: "192.168.1.1"

5.20.6 ¥ RAFLDEIRH
2y M= &REEKRT 5%, Ubuntu 2 EHEZEIL £,

ubuntu@host2example2test:~$ sudo systemctl reboot

5.20.7 DNS L O— RD##ER
FHEEE)5E 742, DNS = N\TIEHIZHEIR SN MR L 9,
ubuntu@host2example2test:~$ dig host2.example2.test

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> host2.example2.test
;; global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 25440

;3 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 1
;5 WARNING: recursion requested but not available

;; OPT PSEUDOSECTION:

; EDNS: version: 0, flags:; udp: 1232

; COOKIE: c3e461a7154b7e370100000068187e456ea67ac7c750d713 (good)
;; QUESTION SECTION:

;host2.example2.test. IN A

;3 ANSWER SECTION:
host2.example2.test. 10800 IN A 192.168.1.13

;5 Query time: O msec

;3 SERVER: 192.168.1.13#53(192.168.1.13) (UDP)
;5 WHEN: Mon May 05 09:00:53 UTC 2025

;3 MSG SIZE 1rcvd: 93

ubuntu@host2example2test:~$ dig www.example2.test

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> www.example2.test

;; global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 24422

;3 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 1
;5 WARNING: recursion requested but not available

;5 OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 1232

; COOKIE: cel1045269f0ded900100000068187e4a0eb6clacef196fa87 (good)
;5 QUESTION SECTION:

;WWW.example2.test. IN A

;; ANSWER SECTION:
WwWww.example2.test. 10800 IN A 192.168.1.13

;5 Query time: O msec
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;3 SERVER: 192.168.1.13#53(192.168.1.13) (UDP)
;5 WHEN: Mon May 05 09:00:58 UTC 2025
;3 MSG SIZE rcvd: 91

ubuntu@host2example2test:~$ dig mail.example2.test

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> mail.example2.test
;; global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 21839

;; flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 1
;5 WARNING: recursion requested but not available

;; OPT PSEUDOSECTION:

; EDNS: version: 0, flags:; udp: 1232

; COOKIE: 5bb70£42b0d26cb70100000068187e4£f81181f7ae37bf7ea (good)
;; QUESTION SECTION:

;mail.example2.test. IN A

;5 ANSWER SECTION:
mail.example2.test. 10800 IN A 192.168.1.13

;5 Query time: O msec

;3 SERVER: 192.168.1.13#53(192.168.1.13) (UDP)
;5 WHEN: Mon May 05 09:01:03 UTC 2025

;3 MSG SIZE rcvd: 92

ubuntu@host2example2test:~$ dig example2.test ns

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> example2.test ns

;; global options: +cmd

;3 Got answer:

;3 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 46180

;; flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 2
;5 WARNING: recursion requested but not available

;; OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 1232

; COOKIE: 1d882f4fe9dac0e50100000068187e7ba7c£1023cd3734e8 (good)
;; QUESTION SECTION:

;example2.test. IN NS

;5 ANSWER SECTION:
example2.test. 10800 IN NS host2.example2.test.

;; ADDITIONAL SECTION:
host2.example2.test. 10800 IN A 192.168.1.13

;5 Query time: O msec

;3 SERVER: 192.168.1.13#53(192.168.1.13) (UDP)
;5 WHEN: Mon May 05 09:01:47 UTC 2025

;3 MSG SIZE «rcvd: 107

ubuntu@host2example2test:~$ dig example2.test mx

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> example2.test mx

;; global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 23307

;35 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 2
;5 WARNING: recursion requested but not available

LPI-Japan 67 https://linuc.org



X
i

5 DNS Y —N—0DHEEE 521 FEfitest ) —>®dDNS aVF U VH—N—D%

;5 OPT PSEUDOSECTION:

; EDNS: version: 0, flags:; udp: 1232

; COOKIE: 32ca3a2e63312a84a0100000068187e80fb23bc833ff7dfe2 (good)
;5 QUESTION SECTION:

;example2.test. IN MX

;5 ANSWER SECTION:
example2.test. 10800 IN MX 10 mail.example2.test.

;; ADDITIONAL SECTION:
mail.example2.test. 10800 IN A 192.168.1.13

;5 Query time: O msec

;3 SERVER: 192.168.1.13#53(192.168.1.13) (UDP)
;5 WHEN: Mon May 05 09:01:52 UTC 2025

;3 MSG SIZE rcvd: 108

ubuntu@host2example2test:~$ dig www.example2.test ©192.168.1.13

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> www.example2.test ©192.168.1.13
;5 global options: +cmd

;; Got answer:

;3 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 16932

;3 flags: qr aa rd; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL: 1

;5 WARNING: recursion requested but not available

;5 OPT PSEUDOSECTION:

; EDNS: version: 0, flags:; udp: 1232

; COOKIE: ¢852859fb4f1368b0100000068187e8ad7718da8b1b2098f (good)
;5 QUESTION SECTION:

;WWW.example2.test. IN A

;; ANSWER SECTION:
wwWww.example2.test. 10800 IN A 192.168.1.13

;5 Query time: O msec

;3 SERVER: 192.168.1.13#53(192.168.1.13) (UDP)
;5 WHEN: Mon May 05 09:02:02 UTC 2025

;3 MSG SIZE rcvd: 91

521 Lfitest/—>®DNS VTV YH—/N—DRE

examplel.test V' —> | example2test V' — Y DFLEMNT T U72b, ALY =Vl 725 test V— VDT EAT
WET, FIEHIX examplel.test V' —> % example2.test V' — Y & HE UL ROFIHLFA LT,

BIND DA VA RN—IZIFVET,

named.conf 7 7 1)Lz =V &BMU £7,

V=T 7ANVEERL, LaA—REYETHLET,

WE T 7 A ITEAFEDDENDHRL £9,

BIND DiZE) Z T\ £,

BIND O HEEEE D& E Z2 1TV E T,

Jetc/resolv.conf DHIET 25 DNS = N—D#HREZMHERL 7,
A RTREROMER 21TV E T,

BAF, examplel.itest V' —> D E L B 2HKA Y N T,

PN RN
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5.21.1 named.conf DB E

named.conf & E L £9, listen-on IZRET D IP 7 KL A41192.168.1.11 I8 % m&,. BH TV —V%
Mrest IZRDEMNELD FT, £/, ZODNSH—N—EDNS F vy v ¥yay—N— UTEEHEIEZDT.
recursion DFE% lyes;] DEFFIZLTHEET,

ubuntu@hostOtest:~$ sudo vi /etc/bind/named.conf

ubuntu@hostOtest:~$ cat /etc/bind/named.conf

// This is the primary configuration file for the BIND DNS server named.
//

// Please read /usr/share/doc/bind9/README.Debian for information on the
// structure of BIND configuration files in Debian, *BEFORE* you customize
// this configuration file.

//

// If you are just adding zones, please do that in /etc/bind/named.conf.local

include "/etc/bind/named.conf.options";
include "/etc/bind/named.conf.local";

include "/etc/bind/named.conf.default-zones";
include "/etc/bind/named.conf.my-zones";

ubuntu@hostOtest:~$ sudo vi /etc/bind/named.conf.my-zones
ubuntu@hostOtest:~$ cat /etc/bind/named.conf.my-zones
zone "test" IN {

type master;

file "test.zone";

allow-update { none; 1I;

};

ubuntu@hostOtest:~$ sudo vi /etc/bind/named.conf.options
ubuntu@hostOtest:~$ cat /etc/bind/named.conf.options
options {

directory "/var/cache/bind";

//directory "/etc/bind";

listen-on port 53 { 127.0.0.1; 192.168.1.11; };

listen-on-v6 port 53 { ::1; };

allow-query { any; };

recursion yes;

dnssec-validation auto;

};

5212 V-7 74 DER
V=774V EEKRL ET., examplel.test & example2.test # %325 NS L a— REHKL £,

ubuntu@hostOtest:~$ sudo vi /etc/bind/test.zone
ubuntu@hostOtest:~$ cat /etc/bind/test.zone

$TTL 3H

$0RIGIN test.

@ IN SOA hostO root (
202505050 ; serial
1D ; refresh
1H ; retry
1w ; expire
3H ) ; minimum

NS hostO.test.
examplel.test. NS hostl.examplel.test.
example2.test. NS host2.example2.test.
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hostO A 192.168.1.11
hostl.examplel.test. A 192.168.1.12
host2.example2.test. A 192.168.1.13

5.21.3 ®RET 7

BET 7 A INVOERIZEEVD LD,

1 ILDHEER
AUET,

ubuntu@hostOtest :~$ named-checkconf /etc/bind/named.conf

ubuntu@hostOtest:~$ named-checkzone test /var/cache/bind/test.zone

zone test/IN:

0K

loaded serial 2025050501

5.21.4 Bind OEEH
bind9 2 HikEE L., HEEEREZMERL £,

ubuntu@hostOtest:~$ sudo systemctl restart bind9
[sudo] password for ubuntu:
ubuntu@hostOtest:~$ systemctl status bind9

@® named.service

Loaded:
Active:
Docs:
Main PID:
Status:
Tasks:
Memory :
CPU:
CGroup:

05
05
05
05
05
05
05
05
05
05

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

May
May
May
May
May
May
May
May
May
May

18:
18:
18:
18:
18:
18:
18:
18:
18:
18:

- BIND Domain Name Server

loaded (/usr/lib/systemd/system/named.service; enabled; preset:
active (running) since Mon 2025-05-05 15:18:57 UTC; 7s ago

man : named (8)

1956 (named)

en>

"running"

4 (limit: 2272)
5.1M (peak: 5.4M)
241ms

/system.slice/named.service
mql1956 /usr/sbin/named -f -u bind

57 hostOtest named[1956]: command channel listening on ::1#953

57 hostOtest named[1956]: managed-keys-zone: loaded serial 16

57 hostOtest named[1956]: zone test/IN: loaded serial 2025050501

57 hostOtest named[1956]: zone O.in-addr.arpa/IN: loaded serial 1
57 hostOtest named[1956]: zone 127.in-addr.arpa/IN: loaded serial 1
57 hostOtest named[1956]: zone 255.in-addr.arpa/IN: loaded serial 1
57 hostOtest named[1956]: zone localhost/IN: loaded serial 2

57 hostOtest named[1956]: all zones loaded

57 hostOtest named[1956]: running

57 hostOtest systemd[1]: Started named.service - BIND Domain Name

ubuntu@hostOtest:~$ sudo systemctl is-enabled bind9

alias

5.215 Xy NT—VEBREDER
Ubuntu ® 3w b7 — 758 IZB#ET 5, Jetc/resolv.conf(resolved 710275 4\) & netplan D& EZZEHE L £9,

ubuntu@hostOtest:~$ sudo 1ln -fs /run/systemd/resolve/stub-resolv.conf
/etc/resolv.conf
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ubuntu@hostOtest:~$ sudo vi /etc/systemd/resolved.conf
[Resolve]
DNSStubListener=no

ubuntu@hostOtest:~$ sudo vi /etc/netplan/50-cloud-init.yaml

ubuntu@hostOtest:~$ sudo cat /etc/netplan/50-cloud-init.yaml
network:
version: 2
ethernets:
enp0s3:
addresses:
- "192.168.1.11/24"
nameservers:
addresses:
- 192.168.1.11
search: [test]
routes:
- to: "default"
via: "192.168.1.1"

5.21.6 YR T LOEEE
Fw MU= FER KT 58, Ubuntu 2 FHEBL £,

ubuntu@hostOtest:~$ sudo systemctl reboot

5.21.7 DNS L O— RO
MBS 72, DNS = N\TIEHIZHEIR SN MR L 7,

ubuntu@hostOtest:~$ dig hostO.test

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> hostO.test

;; global options: +cmd

;; Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 51412

;; flags: qr aa rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL:

;; OPT PSEUDOSECTION:

; EDNS: version: O, flags:; udp: 1232

; COOKIE: cd4484ef3fccd0ce010000006818d88f87036ee71c3ae627 (good)
;5 QUESTION SECTION:

;host0.test. IN A

;3 ANSWER SECTION:
hostO.test. 10800 IN A 192.168.1.11

;5 Query time: O msec
;3 SERVER: 192.168.1.11#53(192.168.1.11) (UDP)

;5 WHEN: Mon May 05 15:26:07 UTC 2025
;3 MSG SIZE 1rcvd: 83

ubuntu@hostOtest:~$ dig examplel.test ns

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> examplel.test ns
;; global options: +cmd
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;; Got answer:
;3 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 34417

1

1

;3 flags: qr rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL:
;5 OPT PSEUDOSECTION:

; EDNS: version: 0O, flags:; udp: 1232

; COOKIE: a0db2494cbd2f000010000006818d8abb6107ddb44449d5d (good)
;5 QUESTION SECTION:

;examplel.test. IN NS

;5 ANSWER SECTION:

examplel.test. 10800 IN NS hostl.examplel.test.
;5 Query time: 11 msec

;; SERVER: 192.168.1.11#53(192.168.1.11) (UDP)

;5 WHEN: Mon May 05 15:26:29 UTC 2025

;3 MSG SIZE rcvd: 90

ubuntu@hostOtest:~$ dig example2.test ns

; <<>> DiG 9.18.30-Oubuntu0.24.04.2-Ubuntu <<>> example2.test ns
;; global options: +cmd

;3 Got answer:

;5 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 31608

;3 flags: gqr rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: O, ADDITIONAL:
;3 OPT PSEUDOSECTION:

; EDNS: version: 0, flags:; udp: 1232

; COOKIE: b3d43799c24d59db010000006818d8b693cc76881lafc95af (good)
;5 QUESTION SECTION:

;example2.test. IN NS

;3 ANSWER SECTION:

example?2.test. 10800 IN NS host2.example2.test.

;5 Query time: 40 msec

;; SERVER: 192.168.1.11#53(192.168.1.11) (UDP)
;3 WHEN: Mon May 05 15:26:46 UTC 2025

;3 MSG SIZE rcvd: 90

5.21.8 examplel.test & exapmle2.test ® DNS #—/\DEZRIRREDE R

examplel.test - example2.test # &35 DNSH—/"\D 3w N —THED S B, LHif#EH %475 DNS ¥ —N
% BN DNSIZHh /-5 test V—V 2 EMT 2 1192.168.1.11) IZEFH L, #&E% MM XE 25 %, Ubuntu % HiLE)

bi—é—o

ubuntu@hostlexampleltest:~$ sudo vi /etc/metplan/50-cloud-init.yaml

ubuntu@hostlexampleltest:~$ sudo cat /etc/netplan/50-cloud-init.yaml

network:
version: 2
ethernets:
enp0s3:
addresses:
- "192.168.1.12/24"
nameservers:
addresses:
- 192.168.1.11
search: [examplel.test]
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routes:
- to: "default"
via: "192.168.1.1"

ubuntu@hostlexampleltest:~$ sudo systemctl reboot
ubuntu@host2example2test:~$ sudo vi /etc/metplan/50-cloud-init.yaml

ubuntu@host2example2test:~$ sudo cat /etc/netplan/50-cloud-init.yaml
network:
version: 2
ethernets:
enp0s3:
addresses:
- "192.168.1.13/24"
nameservers:
addresses:
- 192.168.1.11
search: [example2.test]
routes:
- to: "default"
via: "192.168.1.1"

ubuntu@host2example2test:~$ sudo systemctl reboot

5.22 REDOXA—IILY—/NERICHEIT T

MX L 32— ROLEIHRIEIE, IROETITI A=V —N—2 81T ETORMHESRMEE 2D T, IDA & LEIRR
WA TWD I ZMERLU ETIROZEIZEATL I,

5.23 S L ARFRMITARWIZEICIE
Y — N—FHEDOLEREDIND F<EMELRWIESIZIE. ITFOEZHERL T ZI 0N,
e DNS H—N—EFH LTS
o DNS Y —N\—DZRIERIZIEE L TV D
e ping IXYY RTEHWZ IPEEMTA TS
e 774 T IA—INDRENEEINT VS
o 28325 DNS U —N—DFEH 1192.168.56.100] IZAHINTWVE
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6 A—ILY—/I"—DIEE

BOETIE, A—NDXRVEIIMTRLDEIA—NY—N—2RE L EY, £91X Postfix 2fi>T, XA —)H—
N=ALTA=NVDRVI) BITAD EIIHKEL £, X512 IMAP ¥ —/3—0D Dovecot & A—=)V7 5 ATV
Y7 hD 2T 2MoT, KUEBRNRA-VEREZHEEL 9,

6.1 H&E

A=)t —N—

BT A—NDY—EAZITVET, 7734 TV LY A= EZITEYD, HFELEDA N —N—FTED £7,
Fro, ZEHDOA=INY—N—TIE, E>TIAEA-NEEBLTEWT, 77147 Y MOERIZSEU TGEL
ij‘o

MTA (Mail Transfer Agent)

A=)VDUE%%EIT> T 175 ATY, Sendmail ¥ Postfix & ¥ BREHITT,

SMTP (Simple Mail Transfer Protocol)
B A—NVORE, BEOLSIHAINL IO FaNDI L TY,

SMTP E3&E

SMTP TO A=)V & EETHBICERILZ T O T, RBEA—IHEE U TORA—IVFHOFHIRE, ZDRE
MEECHATE, LW RARERHY £9°,

Postfix

MTA L UCEIET 29— 1= 075 ATT, Linux ® Unix DY AT ALATEHLI»SMHLNT X7~ Sendmail &0
EtFa) T EL. BRIZEETLZ L EDbNTVET,

POP3 (Post Office Protocol version3)

DA T Y RWEFA—INZEYEEDESIIZMHAINS O NINTT, VY TIVEBEET. IMAP4A L AR T
BEHEN DN TT,

IMAP4 (Internet Message Access Protocol 4)

DI3AT VIR ETFA=INERW)FEL L ZIICHHEINSG IO NINTT, A=IVDOT A IVAEEEYR— &, £
HHETT,

Dovecot

POP3 % IMAP4 ¥ — N—HRe 2 255 7077 A TY,

6.2 X—J)LDPYHEY DA

AV =329 N ECRILOANINET A=V ZRHALTOETN, EFTA—IVEUTOFIETR YY) INTHFE
T, FEMNIEENTNOFIEICEDZBEP 70 N2V TT,

REZDA—NIIAT Y INMOREEHAA =N —N—1Z A=) E2XEELET (SMTP L)

BERAA =N —N—FZEAA=INT—=N—IZ A=)V X L ET (SMTP)

ZAEAA =Y —N—3FET RUADRA—IVERY 7 A A=)V EEELU T (A —IVfdE)
ZEZEDA—=NIT ATV RNTA=INRY T ADH D A=Y —1—Z#H L £3 (POP3 % IMAP4)
ZEZHEDOA—NT ATV IPA—NEZELT, A—NVE2HLZIENTEET

o
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6.3 X—ILDZEE

A= DEEF, A=V =N=2H LU TPIWMIPMTDONET, A—IH—N—=0BA—&ZITWd L, 5k
DA=IT R AZHY b’Cb\rZ))(~—)l/47‘~/\~— TEERE I N, BERICSERD A — IV Ry 7 AL ANSNE T,
Thunderbird X Outlook D& DB A =N T 54T ¥ MInGEEFE LA =ILTE, Gmail D& S 7% Web A —)Ln
LIRFE U A—ITE, BEFEBIXFEUTY,

A=)V DEEIZEDLZ IO I 5% T0 bV ONTHEHL £,

6.3.1 MTA (Mail Transfer Agent)

A=NIIA4T Y IPOREFEINZA—IVIE BEAA—INT = N—=2S5EDZEH A — VT — /N — 5% X
NET, TOA—INDEEXETD TOT I 0% MTA IR0 E T, AHEETIX Postfix £\W> MTAZFRH L £
T, A% MTA £ LT Sendmail 23 Y £7,

6.3.2 MDA (Mail Delivery Agent)

ZERAA =N —N—=ZGF U2 A=V ERGELT RV ADA—IVRY 7 A% T D 075 L% MDA LIFU %
9, MTA Td % Postfix 7 MDA OBEHEE Z1FHeH £97, {thiZ MDA & LT Procmail 2% ¥ £,

6.3.3 MUA (Mail User Agent)

A=)VDRHZED, A—=IVDREERZEZITI> TOT I (A=NVI5A4T7 VMY 7M7) % MUA IR0
9, Thunderbird 223 Y £3, Web A —J)LE MUAD—FEL 5 £9,

6.3.4 SMTP (Simple Mail Transfer Protocol) D#L:5k

A=V A4 TV NINEDA—IVE[ER. x—wﬁ—ﬂ—ﬁwx—wwﬁii SMTP &5 7o k2T
WY XNTHWET, SMTP ix» 40 EIZ&ksE, @BXN270 banozod, 3BT 7t ARG E2m<, B
FAZA =N Y —)"— ﬂﬁ*hfﬁ*%~»%ﬁbhfbi5%%ﬁ%0ibto_@$oaﬁi%%&ﬁét
HIZ ESMTP (355E SMTP) WMEHEINZ U /Z, SMTP LIERGE. ZD ESMTP TEZIN/-HEEL 5ATWD
ZEWHY ET,

6.3.5 SMTP :Z:f (SMTP Authentication) & L —

SMTP ZZ3EIE ESMTP OBSBED S B D 1 DT, WBH D SMTP IZIXFRERERENHE N -, KRETDIP TR 1/7\%
IR 22 EHEYNIZREIN TRV REA—INEEDOBAELINTUEOMENHY £9, SMTP FEiEIX,
A= )VODOREERZEEE 21T\, FREAIMTONZGEEDOARX—IDREEEZZIFMTET, ZIFFERA =N 25EE
DZAZHAA =N —=N—ZEE%T D2 L—LIRUET,

6.4 X—I)LDE(F

EEINZA—IDISEED A —IVRY 7 AEEIND &, ZEZFIA N EZ2ZELTHL I ENTEET, A—
NVDZAZIZEBRT D2V ONDHIBIZDODWTHEHL £9,

6.4.1 X—J)LDEE

AEFARA IV — N—=DB A=)V ZZ|FHY . FEET RUVADA—=ILARY 7 AZA = EEITE I & E2HELIFY
F9, ARV T ARG E, SHEAHE UTEEHA MY —N—IZ2I7—%2ELUET, A—IVOERX%E%
15V 7~ =7 % MDA (Mail Delivery Agent) XU %7,

6.4.2 O—AHIJLEZE

EEHEE ZEMMBE U A=Y == FH LU TOBIEE, A=A O R =)V —N— TRk T B HENR
Ly FTRUBBHRT RUVAD A —INVERY 7 AR INE T, TNE D —ANVEEEFTFET,

6.4.3 POP3 (Post Office Protocol version 3)

POP3IZE T A—N%2ZETHLXICHMATEI IO NIV TYE, EHICI Y INETONINT, 2—HF—4%4. I8
AT —R2FAEALUTERL, A—IVORNEEZZELET,
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6.4.4 IMAP4 (Internet Message Access Protocol 4)

IMAP4 ¥ POP3 [, A—N%2%ET2LIICMMATS 70 N2V TT, IMAPA X POP3 IZLE R THEREN B E
T, KREIBEHBELUTTIANAEREEZTR—ML TSI ENETONET, A—IL2Z IMAP U —N—IZE&L T
BLIEWTEDZDT, A—NVI5A4T7 Ve Web A=V Z2HHLAEZVTEZILETEIETA, ZTOHFIFA—
NP —=N—=DA RN —TV%HEETDEDTHABEENBEIZRY £7,

6.5 X—JLHY—N—DIEE

A=Y —N—DREEIL, FEAA N —N—ZEAA I —N—D25%HBELET, THLTLOY—
N=ZDUTDOIDIZHELET,

e 1BDIY VT, A=Y —N—= A=) I547 2 ND1E2HZELET,

e MTA L LT Postfix # 1 VA R—) L., EEAA NI —N—BIUOZERAA—INLY—N—L L THEL
i—é—o

o IMAP —/N—& LT Dovecot 21 Y A b=V L. ZELET,

o TNTFNDA—INY—N—IZA—=NTHIY NEERLET,

e A=) 547 e LTThunderbird #1 VA=)V, Y= N—HEZ2EZEHY—N— L THE
L/i—é—o

BHL, A=Y —N—2 A=) IS4 Ty MEHcDOYY Vv EAZEL, FOR% SMTP % POP3. IMAP4 & ¥ T
B U9, EETEHEULYY VY TIHFVET,

HESRIZ, Postfix O E & mail 27 v RiZ&k 2 A—)VDi%EZ(E. Dovecot & Thunderbird DFEE L A — IV D%kZ
202 BEBEIZ T TV E T,
6.5.1 maila~v Y KEFIBELELXA—ILDERE

Postfix DR EMNSET L7256, EfEMER L LT maill IV REFES>TA—IVDPRYEY 270V ET, A—NVT T
ATV EOBREEBELLUBZNDT, MTAREUSHEINTWD Z L 2HRTHIDIZHEL THET,

A—)VECE DERRZALEA

mailt — /¥ — mail % — /3 —
mail.example1.test mail.example2.test
192.168.1.12 192.168.1.13

A—LERE
examplel ®—$mh> example2 (QA— )L Z{E

DA—ILIEE @r— LA HL

LinuC © LPI-Japan / EDUCO all rights reserved

41: A — )Vl D FEAR 23 AL A
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6 A=Y —N—0DHEE 6.6 Postfix D1 > A ~—JL

6.5.2 Thunderbird #FIB L7z X —ILDZE=E

Thunderbird # A=)V 27 547> b UTHEL, SMTP ZIEIZ & 5 XA —)L%E%. Dovecot (2 &% IMAP H—
N=EDA—IZEETNET,

2= L9 54 F > MThunderbird) T A—)LEZ1E

e @ Thunderbird TA—JLEEL
T ) @ A—)LE (S (SMTPEREE)
—_ ® userl DSMTPH—/3—h 5
/ \ user2MSMTP/IMAPH —/3—
[ZA—)LEER5% (SMTP)

@ user2BNBHDTHIUED
A—ILIRYIAD A— )L EZ1E
(IMAP)

® A—ILEA—F—TEHRT

STMPA— )V& IN— IMAP A— )V& IN—

userlifm =R user2iii R

LinuC © LPI-Japan / EDUCO all rights reserved.

42: Thunderbird TMD A —)V%5Z{Z

6.6 PostfixdD1 VX ~—JL

Postfix # apt I¥ Y RTA VA M—IE L ET, £/, IMAP Y —1—& UTHHT 2 dovecot /3w 7 —I &[]
RRZA VAN —ILLTEXET,

6.6.1 RNy —YDAVRAM—I

apt AX Y RTRERNNY r—V% A VA=V UET, Postfix DA VA N —IVTIIERED XA TDERNE L F
353, lnternetSite] & L THIFIEKRLKTT, £/, TNENDRAAS VEANLET,

$ sudo apt install postfix dovecot-pop3d dovecot-imapd

6.7 Postfix DE&E 7 7 1 JL main.cf D& E
Postfix D&% 7 7 1 Vi /etc/postfix/main.cf TF, IRDNTA—ZZBRLUTHELET,

$ sudo vi /etc/postfix/main.cf

NTRA—=RIZL->TIL. T7ﬁwbm@ BEXNTWDLDT, TDH WWEIZEYT, JAVMTTRIN
FITHBRINTVWBESIZIE. IAY T N2 LTEREL AR btﬁ?@éﬁﬁbiﬁo

Ismtpd_sasl_auth_enable] & Tsmtpd_recipient_restrictions] (&, main.cf iZfR I NTWRNDT, 77
ANVOTRBIEMUTE S ET,

hostl ¥ host2 2. ZNENUTD IS IZHEEL £,
hostl M5

HHE AR EAH

myhostname mail.examplel.test
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6.7 Postfix D&% 7 7 1 ) main.cf DFE

HH

X AE

mydomain
inet_interfaces

examplel.test
localhost, 192.168.1.12

mydestination  Smydomain

host2 D&
HH EAH
myhostname mail.example2.test
mydomain example2.test

inet_interfaces
mydestination

localhost, 192.168.1.13
Smydomain

ZTNTNDINT A =X DEREFREMIZLLTOEY TY,

6.7.1 myhostname
A=Y —=N—DKRA NG EZRELET,
hostl D&

myhostname = mail.examplel.test

host2 D& &

myhostname = mail.example2.test

6.7.2 mydomain
A=Y —=N=DRAS VEEZELET,
hostl DF%E

mydomain = examplel.test
host2 M
mydomain = example2.test

6.7.3 inet_interfaces

A=NVEZIITZERY N T =TIV A—=T—ADIPT RL A%

DEHENOEDA =N EZFNITRLBDOTHEEPBETT,

hostl D& &

inet_interfaces = localhost, 192.168.1.12

host2 M 5E

inet_interfaces = localhost, 192.168.1.13
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6 A—)LH—N—DES 6.7 Postfix DF&E 7 7 1 )V main.cf D& E

{ Fostfix Configuration |
Pleaze zelect the mail server confizuration twpe that best mests wour
needs.

Mo conf igurat ion:

Should be chosen to leave the current confizuration unchanzed.
Interret site:

Mail is sent and received direct v using SMTP.

Interret with smarthost:

Mail iz received direct |y using SMIP or by running a utility such
as fetchmail. Outzoing mail is sent usinz a smarthost.

Satellite svstem:

Al mail is sent to another machine, called a "smarthost’, for
del ivery.

Local only:

The only delivered mail is the mail for local users. There is no
network.

General mail confizuration tvpe:
Mo configurat ion
Irternet with smarthost

Satellite svstem
Local only

<Cancel>

43: Postfix Configuration ® % 7

igurat ion

| Postfix Confizuration |
The “mail name’ is the domain name used to “qualify’ _ALL_ mail
addresses without a domain rame. This includes mail to and from <root>:
pleaze do not make wour machine send out mail from root@example.ors
unless root@example.org has told you to.

This name will also be used by other programs. It should be the sinzle,

fully qualified domain name (FODND.

Thus, if a mail address on the local host is foollexamecle.ore. the
correct value for this option would be example.cre.

Svstem mail name:

<Cance|>

44: Postfix Configuration( R A7 > &)
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6.7.4 mydestination

A—NVEZETEIRASN VZERELVET, SBHA—NT RLVA (THAT YV NZ@RAALVE) DZDRAA Y
BUTHE SO TNB A —I)VDAZITIY £,

hostl & host2 f@DHE

mydestination = $mydomain

6.7.5 mynetworks

Postfix 2MEHHT & 1Y N —J7 O ZIREL £9, SRIOFKTHHAL TW\Wa 192.168.1.0/24] & localhost
DXy NT—2TH5 [127.0.0.0/8] %27c&H L 9,

hostl & host2 @D E

mynetworks = 192.168.1.0/24 127.0.0.0/8
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6.8 EXDFzv Y
Jetc/postfix/main.cf DIEIENTE 26, EXF VI %2iT>oTEEET,

$ sudo postfix check

FAPELWEGEIZE, MBERRINETA, TI—DPERRINLGEIZE, TI7-NE2LRTEBELET,
BIZIE, NI A—REL%ZEHRI AULZGEICIE. UTFTOLSITERMINET,

/usr/sbin/postconf: warning: /etc/postfix/main.cf: unused parameter:
mynetworkss=192.168.1.0/24 127.0.0.0/8

6.9 Postfix DILE)
REDEHENEE KWL -0, postfix Y —E A2 FHEH L £,

ubuntu@hostlexampleltest:~$ sudo systemctl restart postfix

6.10 Postfix D BEFE)
Postfix D HEIEI DR EEHR L TH X ET,

ubuntu@hostlexampleltest:~$ systemctl is-enabled postfix
enabled

Z T Postfix D& EIL5E T TY,

6.11 7Hho Y FDERK
A= DRVELY 2175 2DDTH Y NEERLUET. 7Y M hostl & host2 DM THNE T,

6.11.1 hostl iC userl % {ERK

hostl Tuserl £WS5 7D Y MEERLET, ZDT7 AV Y M userl@examplel.test £\ 5 A—)L7 KL
2B Y,

ubuntu@hostlexampleltest:~$ sudo adduser userl
[sudo] password for ubuntu:
info: Adding user “userl' 5
info: Selecting UID/GID from range 1000 to 59999
info: Adding new group “userl' (1001)
info: Adding new user “userl' (1001) with group “userl (1001)'
info: Creating home directory ~/home/userl'
info: Copying files from ~/etc/skel'
New password:
Retype new password:
passwd: password updated successfully
Changing the user information for userl
Enter the new value, or press ENTER for the default
Full Name []:
Room Number []:
Work Phone []:
Home Phone []:
Other []:
Is the information correct? [Y/n]
info: Adding new user “userl' to supplemental / extra groups  users'
info: Adding user “userl' to group “users'
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6.11.2 host2 iC user2 % {EpK

host2 Tuser2 L WS 7Y hA2ERLET, ZDO7 7TV Mk user2@example2.test L\ 5 A—)L T R
AZBY) 9,

ubuntu@host2example2test:~$ sudo adduser user?2
[sudo] password for ubuntu:
info: Adding user “user2'
info: Selecting UID/GID from range 1000 to 59999
info: Adding new group “user2' (1001)
info: Adding new user “user2' (1001) with group “user2 (1001)'
info: Creating home directory ~/home/user2'
info: Copying files from ~/etc/skel'
New password:
Retype new password:
passwd: password updated successfully
Changing the user information for user2
Enter the new value, or press ENTER for the default
Full Name []:
Room Number []:
Work Phone []:
Home Phone []:
Other []:
Is the information correct? [Y/n]
info: Adding new user “user2' to supplemental / extra groups  users'
info: Adding user “user2' to group ~users'

6.11.3 A—J)LIA Y TFRADT—H R—RIEHE
newaliases IY Y REZEMEL, A—NITA VT AT —RIR—A%EEL 7,

ubuntu@hostlexampleltest:~$ sudo newaliases

6.12 mailav Y REFS/XA—ILEZREDTR b

A= )VOREZENTRZDEIDT AN EZTVET, A—IVOEZEIXELL 22— — userl & user2 THVET,
2A—H—THEMETES &S userlj/user2 TY E— R~ 7 7 A (ssh) #f7, A—IDEZEIZIImal av v K%
FRHLUEST, maillavy R2FIHTE2 E5123v 7 —Y Tmailutils] 214 VA= UET,

ubuntu@hostlexampleltest:~$ sudo apt install mailutils

6.12.1 O7DEZBARKDERE (ER)

A=) —=N—IN\w 7 75 RTEETE2D, EOLDITEHVTWEONMERT L2023 0 728187
LZHERHY) T,

taill av Y M ATV a v eI THEGTI L, DIPHEIRAENSIHITHGARAINTEHOD Z %R T
%i—a—-O

1. A=Y —IINVE—=RKT 77X ALZET,
2. tail 2 v ¥ R&5%47L T/var/log/maillog # &R U £7,

ubuntu@hostlexampleltest:~$ sudo tail -f /var/log/mail.log

O 7 OERBIE, Tctrl+c) TRTTEET
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6 A—IHY—N—DEE 6.13 A—=NT75147 YV YT NTDA=IDREZAF

6.12.2 userl@examplel.test »* 5 user2@example2.test ~ X —JL3E(F
mail 2~ > R%&ffi>7T, hostl ® userl 5 user2@example2.test NA—)L%EELET,

userl@hostlexampleltest:~$ mail user2@example2.test <
maild ¥ Y RDOBEICHMEDT RV A% EE

Cc:

Subject: Test mail from userl < Subject% A JJ

This is test mail from userl <« AV ¥ — Y KX % AN

D= AV =YV ARXDANBKR DO 2 HCtrl+d® AJ)

6.12.3 user2 O X — )L E{EMHR
mail 2> R%{#-> T, host2.example2.test ® user2 (2 A —IVBEW T2 0 E2HERL £7,

user2@host2example2test:~$ mail
"/var/mail/user2": 1 message 1 new
>N 1 useri@hostlexample Tue May 6 00:09 16/655 Test mail from userl
&1 < 1% AN
Return-Path: <userl@hostlexampleltest>
X-0Original-To: user2@example2.test
Delivered-To: user2@example2.test
Received: from mail.examplel.test (unknown [192.168.1.12])
by mail.example2.test (Postfix) with ESMTPS id 8B71822224
for <user2@example2.test>; Tue, 6 May 2025 00:09:08 +0000 (UTC)
Received: by mail.examplel.test (Postfix, from userid 1001)
id 351E8401B; Tue, 6 May 2025 00:09:08 +0000 (UTC)
To: <user2@example2.test>
Subject: Test mail from userl
User-Agent: mail (GNU Mailutils 3.17)
Date: Tue, 6 May 2025 00:09:08 +0000
Message-Id: <20250506000908.351E8401B@mail.examplel.test>
From: userl@hostlexampleltest

This is test mail from userl

& g < q% A J

ZD &1z, hostl.examplel.test »*5 host2.example2.test (2 A =LA ESLNT VD Z L3 £7,
KAHZ user2@example2.test 7 5 userl@examplel.test ND A =)V ERETEID I L 2R L TAEL &S,

6.13 X—IISATYRMNYTRNTDA—IDEZE
EED A=Y —N—DEATIE. A—IVOFHZIZIA =N T STV M 2L TA—ILDEZEEIFOET,
121X SMTP. 2213 IMAP4 % POP3 # 70 h 2L e LT L 29,

IMAP 34— N—%FHLUTA—=IN%ZETEX5 LS. POP3/IMAP %—/N\—T&»H 3 Dovecot #&ZE L. A—I %%
ZELTHAET, £/2. A—=IIF414 7 v MZidVirtualbox ZE{EXE TS KA K PC _EIZ Thunderbird %2 &
DIV 7RI LT A YVARN=INUA—IDEZEEITET,

PURDOFEZEIE hostl TV E T A, host2 TERREL THAMTA—IDPR YWY N TEDELSICLTELNT
L&D,

6.14 Dovecot D& E

IMAP - —/8—¥ L T Dovecot DFZE#TWVET,

S E#EET S 7 71 i/etc/dovecot/dovecot.conf . Jetc/dovecot/confd ¥« L7 MU BLFIZOBNT WD
UFD7 714 TT,

+ /etc/dovecot/dovecot.conf (BEFEAE)
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6 A=Y —N—DfE 6.14 Dovecot DHE

« /etc/dovecot/conf.d/10-mail.conf
« /etc/dovecot/conf.d/10-auth.conf
« /etc/dovecot/conf.d/10-ssl.conf

6.14.1 /etc/dovecot/dovecot.conf (ZEEFRE)
SRNRHET 7ANTT, TIANIDFRENIAY NT U N THBINTWET, FHIIEAFIIHEDY XA,

$ sudo vi /etc/dovecot/dovecot.conf
(1)
# Protocols we want to be serving.
#protocols = imap pop3 lmtp submission < IMAP/POP3/LMTP/SMTP
submission A fifi F A A&

A comma separated list of IPs or hosts where to listen in for connections.
"x" Jlistens in all IPv4 interfaces, "::" listens in all IPv6 interfaces.
If you want to specify non-default ports or anything more complex,

edit conf.d/master.conf.
listen = %, :: <« FADPMDITARTOIPY RV ATE®RZZIINANIT S

H OH H O H

6.14.2 /etc/dovecot/conf.d/10-mail.conf
A—IVRY I ADNEBEREEZZRETD I T71IVTT,
SEE mbox ERD A=Ky 7 A% FBELET, £/, ARV T ANDT 7 AEREZREL £T,

ubuntu@hostlexampleltest:~$ sudo vi /etc/dovecot/conf.d/10-mail.conf

(%)
mail_location maildir:~/Maildir
mail_location = mbox:~/mail:INBOX=/var/mail/%u
mail_location mbox:/var/mail/%d/%1in/%n: INDEX=/var/indexes/%d/%1n/%n

#
#
#
#
# <doc/wiki/MailLocation.txt>

#

#mail location =

mail_location = mbox:~/mail:INBOX=/var/mail/%u <

postfix CH MO N Dmbox BRI LD A -V DREFZIT D

(1)

# Group to enable temporarily for privileged operations. Currently this is
# used only with INBOX when either its initial creation or dotlocking fails.
# Typically this is set to "mail" to give access to /var/mail.
#mail_privileged_group =

mail_privileged_group = mail < MR B E LB F Enail V7V — T L U TIFD

Grant access to these supplementary groups for mail processes. Typically
these are used to set up access to shared mailboxes. Note that it may be
dangerous to set these if users can create symlinks (e.g. if "mail" group is
set here, 1n -s /var/mail ~/mail/var could allow a user to delete others'
mailboxes, or 1ln -s /secret/shared/box ~/mail/mybox would allow reading it).
#mail_access_groups =

mail_access_groups = mail < mailZ NV — JIXT7 7 AHEREZ S5 22 & DITEM

(W)

H OH H H H

6.14.3 /etc/dovecot/conf.d/10-auth.conf
AL HETD 7 7A1ITT,
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6 A=Y —N—DfE 6.15 Dovecot OHiLHE)

FENIEFSAE L TR TORGEEZFH L X7,

ubuntu@hostlexampleltest:~$ sudo vi /etc/dovecot/conf.d/10-auth.conf

##
## Authentication processes
##

Disable LOGIN command and all other plaintext authentications unless
SSL/TLS is used (LOGINDISABLED capability). Note that if the remote IP
matches the local IP (ie. you're connecting from the same computer), the
connection is considered secure and plaintext authentication is allowed.
# See also ssl=required setting.

#disable_plaintext_auth = yes

disable_plaintext_auth = no < noll &

(1)

H H H

6.14.4 /etc/dovecot/conf.d/10-ssl.conf

SSL/TLS 28&&Ed 25 7 7 1)V TT,

4 ENE SSL/TLS i1z UEHFA DT, SSL/TLS = bDOFAZEIELTE T £,
ubuntu@hostlexampleltest:~$ sudo vi /etc/dovecot/conf.d/10-ssl.conf
#it

## SSL settings
##

# SSL/TLS support: yes, no, required. <doc/wiki/SSL.txt>

# disable plain pop3 and imap, allowed are only pop3+TLS, pop3s, imap+TLS and
imaps

# plain imap and pop3 are still allowed for local connections

ssl = no < yesZnoll A X

6.15 Dovecot DHILE)
dovecot y—VY 2z HiE L £,

ubuntu@hostlexampleltest:~$ sudo systemctl restart dovecot

6.15.1 Dovecot O EEEEH
HEEE OB E Z MR L 9,

ubuntu@hostlexampleltest:~$ sudo systemctl is-enabled dovecot
enabled

6.16 X—ILIUS14T7 Y hDERE

WIZ, RARNPCIZTA=NDZ 547V Y7 b7 27 ® Thunderbird O#EZTWVETHN., FTHA K PCH
FIFHT % DNS b —N\DIEHR %, BEHEEFAD DNS 3—/3 1192.168.1.11] IZZBHL £9,

6.16.1 Thunderbird DiEE)

Thunderbird Z#&#U £7,

Thunderbird »#E&4 2 & 5132 Web 75 v ¥ 23T Thunderbird ® Web R—UNFKRrINETH, Web 7
SOV TEHUTHWETA,
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6 A=)V —N—DEE 6.16 A—INT754147 2V MDRE

5=y 7O K= 3V 4 (TCP/IPvA)DF0/ST4 X

R AKBOER

o - T T DEEN - RSN TUSESE. P SEEEBNICHSTIIEAT
27, Hi-FEh TUBMESE. 3y -7 EBECENE IP EEEELEDET
2L
O IP 7FLAE S ERIICENET 3(0)
O =M 1P FELAEES(S):
P FELAD: | . . . |

HIRyE YA . ]
7oAl - kT (D) . ]

(O DNS #- /(-0 7L A% 8 Bi#5ICERE$ 3(B)
O M DNS #- /(-0 FELAEES(E):

&% DNS #—/{—(P): | 192 0168 . 1 . 1 |

58 DNS H—/(—(A): | . . . |

O#ETHIIEERRATIL FETEV)..

45: R A b PC @ DNS B EZEH
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6.16.2 Thunderbird DEXEFE

Thunderbird @7 7V —>a vV R EFRL, [BEEOA—=ILT RLADEY 7w 7| A THRRRIN
TWAI L 2HERLET, UK A=W TAT Y MNEE] OHFIZHDZ TA=IVT TV 2B 2ERL
i—é—o

BREHHDMEZLANDESIZADUET,

RAEHHE AR fH

BRI DT userl

A—=)VT7 RV A userl@examplel.test

INAT — R THY Y MERRHIZIREL 28D

NAT—R25EHETE FzvrULTEL

BEEOXA-T LAY Ty T
RIEOA-IT FLAZEAT B Z0THYY MERERBALTLESL,
Thunderbird A B EBIRICEHEY -N-RELRRLET,

HRIOBHET

user1

X=TELA

user]@example1.test

AT
00000

¥ KXAT-FERETD

FERRE Frotll

DHEFSNET

X 46: A—IT7 RVALNAT — ROFE
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6 A—IH—N—DE 6.16 A—N27I747 Y NDEE

6.16.3 Thunderbird DEZE A —ILH—/N—DKE
[FE%E] 22V v 2 LT, Thunderbird D%ZERX =Y —N—DHEEZITVET,
[ZEY—N—] & [EEF—N—] BFRINDIDOT, FHREEHZUTOLISIZAHLET,

BEHH FREHE

o ha)  IMAP

KA N mail.examplel.test
R—h&ES 143

P DRE AU

EL SN WHOISAT — REEE
a—H¥4 userl

e H RAEAA

RA N mail.examplel.test
R—h&ES 25

P DR#E R U

FEE S A WHDINAY — KRR
¥ userl

ANEKATH 1587 AV 7V Y I ULET,

LPI-Japan 88 https://linuc.org



6 A=)V —N—DEE 6.16 A—INT754147 2V MDRE

FERE
SET--
Jokan: IMAP
hARE: mail.example1.test
- ES: 143 o
R ORE: &zL

FREEA BEONAT-FEEE
I1-9-4: user1

REY-N-
WARE: mail.example.test

h—rES: 25

A\
4

HERORE: &L

SORE/T 3 BEONAT-FEEE

userl

AT: BAGY — /N — LE{EY — N —DBE
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6 A=)V —N—DEE 6.16 A—INT754147 2V MDRE

Mg AATRTBPRRINETH, L£FD M2 ECOBMEEZHEMBLELZ] 257y 27U, THER]
REVEIVYIUET,

mail.examplel.test AOEEREEIES LN EE A,

RETH\A-NY /- HBEO/AT-FPTIANY-15HEF B DR SIS EERETVEE Ao O -/\-(CEETT
BILILEST, BBEDRAT-FPTIANY-ERIRRT BAREENHYET,

RERE:

mail.examplel.test A\OEFRFESLIhEE A,

RETRVWA-WY-N-(&, HBEDQ/ZAT-FPTIANY—1EHREF DO S SN HERETVEE Ao ZOY-N\-ICHERET
BZEILEO T BBEEDRAT-FPTIANY-IERATTRI RN HVE T,

RESNLREEEMALT Thunderbird THBEDA-IVEZ{ETEIENTELXT, SOEFRNTELY TRV, Y—/-0F
BEFLEA-NTO/MT-ICRNEDE TSN, FLWMERIE Thunderbird F

v ERIZETORKRUEEBELEILE

48: KA T O

BRIZ TV LY —EAADESG O (5871 K& V&7V Yy 7 U T, IEEIZETHRZGE,
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6 A=)V —N—DEE 6.16 A—INT754147 2V MDRE

Vv OROTAIINEREN, IBESNEY-N-2FARBIEICEY BRONMVEL
=

FHEE
B2EY-I-
ZJOord: IMAP

RAR: mail.example1.test

h—r&ES: 143

N
N

ERoRE: L
BBARETT: BEOKRT- R
1-Y-%: user1

EEY-)-
KA NE: mail.example1.test
w—-rES: 25 C
ERORE: L
SBAE7T: BEO/AT- AL
1-Y-#: user1

2B 9

T

B 49: IEHZE T A1 7Y 1

THDYROIERATE T LELE

ZDFP NV % Thunderbird TERATERLIICHEVELE.
BT BY-EANERLEYPAVY MIEDFMEEEI BILICEY. SEELENPTEYET,

&8 user1 userl

B 50: (EHEZE T4 A TR 2
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6.17 X—I)LDXfF
A=V ERET IR, ER) BE Y& 270) w2 UTA—IMERY A ¥ R ZIFCH U ET,

6.17.1 BN X —IL&EfE

1. MERR) A& vV v
2. FERIZHDDA—)T KL A (userl@examplel.test) Z#EE LT, A—I%/E, EELTHAET,
3. IZfEI REVEIZVYILT, A—IDPRZETIDIL2HRLUET,

BZEFA Xvt-Y1E il 74997405

B0 (i B EEET 0| EEEE ~
TARA=)V =~ userl@examplel.test 10:03

5 @ mx| @717 Q EkXY-UEH103 | T 4K | Zof v

ZHA userl <userl@examplel.test> @
5845 user1l@examplel.test @
W& TARA=I

TRARA—LTY

X 51: 7 AR A=) 1

6.17.2 RIY—/N—3ED X —JLEF

1. [ER A& vz2r)w

2. FESNMDZFEED A—)T R L A (user2@example2.test) Z#EL T, A—IVEMERK, EELTAHET,
3. host2 Tmail av Y REMioTA—INE2ZETCEIALILE2HRLUET,

4, mail 2 v R T userl@examplel.test 5812 A —)L%EE L, hostl TEZETEDZ L 2MERL £,

user2@host2example2test:~$ mail
"/var/mail/user2": 1 message 1 new
>N 1 useril Tue May 6 01:05 22/890 T AKMA—J from u
71
Return-Path: <userl@examplel.test>
X-0Original-To: user2@example2.test
Delivered-To: user2@example2.test
Received: from mail.examplel.test (unknown [192.168.1.12])
by mail.example2.test (Postfix) with ESMTPS id 9B1E4220B3
for <user2@example2.test>; Tue, 6 May 2025 01:05:40 +0000 (UTC)
Received: from [192.168.1.122] (unknown [192.168.1.122])
by mail.examplel.test (Postfix) with ESMTP id 3DF257A3D
for <user2@example2.test>; Tue, 6 May 2025 01:05:39 +0000 (UTC)
Message-ID: <15e595f5-6eab-4b67-9242-e69458cce8fbQexamplel.test>
Date: Tue, 6 May 2025 10:05:37 +0900
MIME-Version: 1.0
User-Agent: Mozilla Thunderbird
Content-Language: en-US
To: user2@example2.test
From: userl <userl@examplel.test>
Subject: 7 A b A — ) from useril
Content-Type: text/plain; charset=UTF-8; format=flowed
Content-Transfer-Encoding: 8bit

F AN A— )V (from userl) TT

7 q
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6 A=Y —N—DKEE 6.18 S FLEMELARVEAEIZIE

6.18 S E<EMELABWFEEICIE

ARETIH, BFA—IICEHTZEH 270 F Uz, £72, FEERIZA =)L — N —2ZF% L. mail 2~ > k¥ Thunderbird
ZFHAUTA—NVOEZEDOMWREZITNEL A,

A=Y —=N—=DFEIF, A—NP—N—DNEULSEEINEH L TWAZLLUTE, DNSH—N=21F UL H
WTWARITNERATERVWEERHY T, RET 71 VDHBIZHBENZNDIZ, A—=I»NES LTEEN
B, ZETIZVEAZ., FIDNSHELLEHNTVEIdig IvY REETUTCHALEY, £/, 1
(/var/log/maillog) # AT, TI7—2HTOWRWNEHRL TATLEZIN,
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7 *YhUY—2eFXal) T OHRE

7T Xy hNT7—0&€X2) 5714 DERTE

HTIETIE. 2V NT—2¢Fal) T DBEIICODNTHOLEZOTHERL £9. Ubuntu Tk, AR 2w R
D=7 Fa) 54 DOHREFA VAN —IRIITONET, TITIE. ZNH6E2OSA VAN —IWVEBIZRET D
FHIEIZDOWTHAL £,

7.1 H&E

XY NT—HOA VI —DT—2R

LAN =70V 286HE LT, AEOIY Vv EDBITT—2%2% D)) §5 200K RA VA —T 2—ATT,

W—TNRy 9L —Tx—2R
IYVRITT =X 2R )Y T 5200 RBMEA VX —T = —ATT,

IP (Internet Protocol)

Pk, 2V MU —=2ZEHRLAZIVEa— KB TT =222V $5/-200D 70 N2V TT,

IP7 KL R

IP7RLAZ, IPBETEIVEA—RIZEHD) Y TOLNBMETT, T—FDEDVRELUTIPT RV ARBET S
YO FDIPT RUVADED S TOHNATI VY a—RIZEEINEZT—EANEXET,

IPv4 (Internet Protocol version 4)

BIEDA VA —32 Y N CRIAINTWA@EETONINTT, IPVATIE. IPTYRLVAZ4314 1 32wV ~N) T
FUET, ARIZ32MD 215 (0 & 1) DEFITTH, ARIZONY T TE42DIZ1 /5 MT 212 10 #EHK
IZEH LT, (Ry b) TRY]>T 1192.168.1.1] ORkIZRTL L FT, IRERDIP THB IPv6 TlE, IPT7 KL A
2128y R TRLET,

Xy hD—2F7KLR

FAMBBLTWE XY M=V HEKZHEURTIP T RLVATT,

JO—KR*xv¥ A7 KL R

AARBEL TS 2Y NV —72KZ2BURTIP7RVATT, 2O7 RLVAIHLUTEERZITH> I LT, 2V
FT7—=ZIZBUTWRERANTARTUIH U TEENMTFAET,

Xy MY RY

PYRLADI L, EZETHRAY NI =TT, EZETHRANBNZRTZODMETT, IPT RLAE XY
RNSYATZD2DODENS, 2V "N T—2F7 RLVA, JO—RFY AR RLVAZEDHRTIENTEET,
FIAIVINT =KD A

A VA =% NME, NIBIRY NI PHEICERLZ42Y N —2 T, NIL1xY N —VMzHERT S
Wi LTI —4— (F=hoxA) PMEDLDNET, F=h 7z AIE1DODFY MY =2 ITEBRET LI LN
TEETH RIHENMBNGEIZZT 7 ANV NS — MY oA 2o THNBDOR Y T —27 L D@EERTVET,

DHCP (Dynamic Host Configuration Protocol)
IP7 RVALRED Y N7 —2V8&Ex2 HENICE Y M TS 70 haLTT,
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TCP (Transmission Control Protocol)

TCPIE, a2 YavAXRTEETE 7O NIV TT, IP LHMlAEDEZ TCP/IP 31 ¥ & —3 v N OREHERZ
WET O NIVTY, TCPOREE LT, EAa»o/2ilE/3 v b & FAE U CHRESEIGEE 217 5 (LA D
L) i—a—o

UDP (User Datagram Protocol)

UDPIX., I 2 Yav LV AARTEETD IO MINTY, TCP LIXERY, T—ADOHZEENMTHONENDT
WEOHEEMIZE D ETH, vy yarvEz2ilsidd200 B34 NY RV 17 OFELITRER-DY VT
VEBEIZELTOVWET, & XIE REIZFAWEDLER TS DNS ADLFIEROFINEHEIX UDP & & -
TWET,

R—bES

R—h&EFIE TCP & UDP 2N@E 4 BT 2METY, 2L ZIE Web b —N—3R—hES 80 FEHEHL
THEHELTWDDT, Web 727 7 HIZHKD Web %r—NN—DR— MES 80 BT L £d., F—MEFIZ0FE
M5 65535 F X THHTE A, 0~1023 %Ik WELL KNOWN PORT, 1024~49151 %3 REGISTERED PORT
EUTTFRINTHET,

ICMP (Internet Control Message Protocol)

F—ADIEREL T =T —AERER O REZ @IS -2H070 N3V TT,

pinga<>v K
ping 2~ > Ri&, ICMP Z{li> THEICHRE LA A NMIEFET DL I LN TEENE I NEE TS IY Y RTT,

7.2 Xy hT7—0EE

2V MDD =B ERLHIBRNIGEIZIE, HROZODIZZY NT—I 4 VB =Tz —ADPELLSREINT VD
MEFARDBENHY T3, /2. BENFE-STVBIEESITIE, 1 VX — T2 —ADREE2EFETIHEND
DEG, TITlE 2V RNT— VAV B —T7 2 — ADWREB/EDHEIZODWNTHRINU 9,

721 XY bMNT—04V59—T71—ADHER

Linux 21 Y AR =V UA Y YDREFIZRY N =2 IZBHETELZNE D, HEE2MALET, ipav YR
THERL £9,

ubuntu@hostlexampleltest:~$ ip addr show
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group
default glen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host 1lo
valid_1lft forever preferred_lft forever
inet6 ::1/128 scope host noprefixroute
valid_1ft forever preferred_lft forever
2: enp0s3: <BROADCAST ,MULTICAST,UP,LOWER_UP> mtu 1500 gdisc fq_codel state UP
group default qlen 1000
link/ether 08:00:27:ee:b7:1d brd ff:ff:ff:ff:ff:ff
inet 192.168.1.12/24 brd 192.168.1.255 scope global enpOs3
valid_1ft forever preferred_lft forever
inet6 240f:32:57b8:1:a00:27ff:feee:b71d/64 scope global dynamic mngtmpaddr
noprefixroute
valid_1ft 285sec preferred_lft 285sec
inet6 fe80::a00:27ff:feee:b71d/64 scope link
valid_1lft forever preferred_lft forever
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7 *YhUY—2eFXal) T OHRE 7.3 P—E2ADKR— hESZ MR

ip ¥ Y RTRRINEZ lo FKBH RNV —T Ny A4V R =72 —ATT, £/, ZOHITIE enp0s3 i<
1192.168.1.12] MEN B THNT VDI DoY) £, BB, ZOLFRL enoXX, ensXX, ethX. enxXX &
COLMMIRZBEEEHY 9,

722 XY MNTI—OA4 V=T —ADHFRE
/etc/netplan/50-cloud-init.yaml % fHE LU £ 9,

ubuntu@hostlexampleltest:~$ sudo cat /etc/netplan/50-cloud-init.yaml
[sudo] password for ubuntu:
network:
version: 2
ethernets:
enp0s3:
addresses:
- "192.168.1.12/24"
nameservers:
addresses:
- 192.168.1.11
search: [examplel.test]
routes:
- to: "default"
via: "192.168.1.1"

REEMEMUET,

ubuntu@hostlexampleltest:~$ sudo netplan apply

723 RYKNT—0A4A V9 —T7 12— AD}EREER

IV NI =AY R—=T 2= ADEWEL T D0 ping IV Y RTHERL £, ping IV Y RTHERTDIPT RL
AL UTCTHPOYHERY NT—0A4 VR —=T72—ADIPT7RLVA, $5—BDY—1DIP 7 KL A (192.168.1.13)
XPETOMDYIVDIPT RVABREZREL £, ping Iv Y RIZCtrl+C THIETE £9,

ubuntu@hostlexampleltest:~$ ping 192.168.1.13

PING 192.168.1.13 (192.168.1.13) 56(84) bytes of data.

64 bytes from 192.168.1.13: icmp_seq=1 ttl=64 time=5.96 ms

64 bytes from 192.168.1.13: icmp_seq=2 ttl=64 time=2.98 ms

64 bytes from 192.168.1.13: icmp_seq=3 ttl=64 time=1.17 ms

64 bytes from 192.168.1.13: icmp_seq=4 ttl=64 time=3.15 ms

-C

--- 192.168.1.13 ping statistics ---

4 packets transmitted, 4 received, 0% packet loss, time 3006ms
rtt min/avg/max/mdev = 1.166/3.314/5.959/1.713 ms

e

7.3 HY—EXDOR— NESEHEDR

EABIY NT—IH—EZAWHSD PC TENT WS D%, ssAVY Y RTHERLET, ss-at Aav > R2FETT
3¢, BHED TCPEEDREZ TANTERRLET,

7.3.1 ssaAv Y R&EF>R— MNMERIRROWES:

ssav Y Rid-axA 7> aryTH—EYADRERZ FTRTHERE, t A7 3 TTCP (Transmission Control Protocol)
DY —E2AWMF D R— MR EDEROAZFRL T,
ubuntu@hostlexampleltest:~$ ss -ta

State Recv-Q Send-Q Local Address:Port
Peer Address:Port Process
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LISTEN 0 100 127.0.0.1:smtp
0.0.0.0:%*
LISTEN 0 10 127.0.0.1:domain
0.0.0.0:%
LISTEN 0 5 127.0.0.1:953
0.0.0.0:%*
LISTEN 0 4096 127.0.0.53%1lo:domain
0.0.0.0:%
LISTEN 0 100 192.168.1.12:smtp
0.0.0.0:%
LISTEN 0 100 0.0.0.0:imap2
0.0.0.0:%*
LISTEN 0 10 192.168.1.12:domain
0.0.0.0:%
LISTEN 0 4096 127.0.0.54:domain
0.0.0.0:%
LISTEN 0 511 0.0.0.0:http
0.0.0.0:%*
LISTEN 0 100 0.0.0.0:pop3
0.0.0.0:%
LISTEN 0 10 [::1] : domain
[::]:%
LISTEN 0 100 [::]:imap2
[::]:%
LISTEN 0 5 [::1]:953
[::]:%
LISTEN 0 4096 *:ssh
* 1k
LISTEN 0 511 [::]:http
[::]:%
LISTEN 0 100 [::]:pop3
[::]:%
ESTAB 0 0 [::ffff:192.168.1.12] :ssh
[::ffff:192.168.1.122]:56119
ESTAB 0 52 [::ffff:192.168.1.12] : ssh
[::ffff:192.168.1.122]:50112
SYN-SENT 0 1 [240f:32:57b8:1:a00:27ff:feee:b71d] :33848

[2205:d018:91¢c:3200:2846:99fb:81b6:1el1l] :https

7.3.2 services 7 7 M ILICL BR— MBS DR

FA—brEFSEHY - 2OxE (WELL KNOWN PORT NUMBERS:0~1023 % REGISTERED PORT NUMBERS:1024
~49151) NTEZEIN TV B Jetc/services 7 7 T IVEERL TATLEI W,

ubuntu@hostlexampleltest:~$ cat /etc/services

(1)
ssh 22/tcp # SSH Remote Login Protocol
telnet 23/tcp
smtp 25/tcp mail
time 37/tcp timserver
time 37/udp timserver
whois 43/tcp nicname
tacacs 49/tcp # Login Host Protocol (TACACS)
tacacs 49/udp
domain 53/tcp # Domain Name Server
domain 53/udp
bootps 67/udp
bootpc 68/udp
tftp 69/udp
gopher 70/tcp # Internet Gopher
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finger 79/tcp

http 80/tcp WWW # WorldWideWeb HTTP

kerberos 88/tcp kerberosb5 krb5 kerberos-sec # Kerberos vb

kerberos 88/udp kerberosb5 krb5 kerberos-sec # Kerberos vb

iso-tsap 102/tcp tsap # part of ISODE

acr-nema 104/tcp dicom # Digital Imag. & Comm. 300

pop3 110/tcp pop-3 # POP version 3

sunrpc 111/tcp portmapper # RPC 4.0 portmapper

sunrpc 111/udp portmapper

auth 113/tcp authentication tap ident

nntp 119/tcp readnews untp # USENET News Transfer Protocol

ntp 123/udp # Network Time Protocol

epmap 135/tcp loc-srv # DCE endpoint resolution

netbios-ns 137/udp # NETBIOS Name Service

netbios-dgm 138/udp # NETBIOS Datagram Service

netbios-ssn 139/tcp # NETBIOS session service

imap?2 143/tcp imap # Interim Mail Access P 2 and 4
(1)

74 SSHICLBYUE—bOTA Y

SSHiIZ®Y N —=ZHETYE—NMIHD LiInuXx IV —N"—=1208 714 V35 -OIFHTS o a0V Td, @z
BEESEINT VWSO, FHERINTENAT = RPEZENBEDDN S VM, AFEZ - 2362175 2
ETCNAT—REZXY RNT—JIZRT IR TAVTEIENTEET,

Linux Tl&, OpenSSH OH#—N—t 753147V hBHEINTVET,

7.4.1 RRT7—RIZL BERGE
ssh I~ Y RIFRIAFEEZTHESTE, NATV—RFIHFTYVE—MATAVFTHILNTEET,

UTFOESIZUT, HAESIC SSH THEMLTHET, HOTOEHOBAIIE. SSH H—/S—DARHAED
NTETHEFLTE LODHERINBOT Tyes) L ANUET, /SAT— REANSTHESE L, SAT—ROAS
MERINET,

ubuntu@hostlexampleltest:~$ ssh userl@localhost

The authenticity of host 'localhost (127.0.0.1)' can't be established.

ED25519 key fingerprint is SHA256:c6819zv/K4gfef+MMMxmOe6WMJIOOufi9dQwA8vt8n4A.
This key is not known by any other names.

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added 'localhost' (ED25519) to the 1list of known hosts.
userl@localhost's password:

Welcome to Ubuntu 24.04.2 LTS (GNU/Linux 6.8.0-58-generic x86_64)

* Documentation: https://help.ubuntu.con
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/pro

System information as of Tue May 6 01:17:31 AM UTC 2025

System load: 0.0

Usage of /: 46.8% of 9.75GB
Memory usage: 13%

Swap usage: 0%

Processes: 124

Users logged in: 2

IPv4 address for enp0Os3: 192.168.1.12
IPv6 address for enp0s3: 240f:32:57b8:1:a00:27ff:feee:b71d

* Strictly confined Kubernetes makes edge and IoT secure. Learn how MicroK8s
just raised the bar for easy, resilient and secure K8s cluster deployment.
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https://ubuntu.com/engage/secure-kubernetes-at-the-edge
Expanded Security Maintenance for Applications is not enabled.

75 updates can be applied immediately.
To see these additional updates run: apt list --upgradable

Enable ESM Apps to receive additional future security updates.
See https://ubuntu.com/esm or run: sudo pro status

You have mail.
Last login: Tue May 6 00:02:42 2025 from 192.168.1.122

useri@hostiexampleltest:~$ exit « UV E—hDO VA Va2 KT
logout

Connection to localhost closed.
ubuntu@hostlexampleltest:~$ <« T D 1 — F— (ZHIF

7.4.2 AHRBICEBERE

INAT) — RESEEE, BEREEA SSH THS(EINTWE LWL TE, NAT—RRRY MU —=J 2 HENT NS Z
&, FENAT—REHHWIZER LU TIEFISGRL TS HRYZDWE] 222588 EICOS 13 NT
UESHRMAHLZDT, 1 VA =%y b RIZABAINTWE Y —N—THHTD ML HY FHA,

NFHEEEEL. HOMNU O —N—IZHRELUZAMEBE IR > TWIMEREZF>TWbL - —-U»nY £—
rOJ A v TEROVEESAETT,

AR OFIETARBEEERE 2 3 E L £9,

1. NFast e MEHE % T % ssh-keygen A~ Y REMH L T—HORFH (id_ed25519.pub) & g
(id_ed25519) #4EML T, HOT7 7 A IIHF—LT 1 L7 MVIfELNZ.ssh 71 L7 M) IFFEI N
ij_o

PRI IIARENMAZ 1T 2720ODNNAT LV =A% &R TLET, BHREIINSATL—X2ELANTERN
Y. MEEIIFHTERVDT, ABBFRFICLIERIITEERA, ZONRATL—XESSH 27 51 7 > Ml
TSI U TUEINDEDT, 2V b —27 FIZIRERIIBENEE A,

ubuntu@hostlexampleltest:~$ su - userl < userl1— ¥ —(Z{bh FHF 2
Password:
userl@hostlexampleltest:~$

userl@hostlexampleltest:~$ ssh-keygen <

H R %AW LU 7D TED25519 % R T # % 4 i
Generating public/private ed25519 key pair.
Enter file in which to save the key (/home/userl/.ssh/id_ed25519):
Created directory '/home/userl/.ssh'.
Enter passphrase (empty for no passphrase):
Enter same passphrase again:
Your identification has been saved in /home/userl/.ssh/id_ed25519
Your public key has been saved in /home/userl/.ssh/id_ed25519.pub
The key fingerprint is:
SHA256 : r05cu0OLisPskAOeApHjAco7++UQ5sVmtYXS7iWqFzW4 userl@hostlexampleltest
The key's randomart image is:
+--[ED25519 256]--+

lo. |
| *xo. . 0 |
[B+o . + o |
|o=. @ +.0 |
lo . B *So. |
| o . =. + |
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aul
X
fah

| + o+.E+ |
| B+..0 . |
| o++o0..0 |
+----[SHA256]----- +

1. EEesiC authorized_keys % fERk 9 2 1 —H — ICABHBEGRGEIC £ 2 SSH TOHEHKi 23§ 5 121E, 11—
Y—=T7 A9V ML, TOL—Y—DFE—AT 1 L2 MV iZ.ssh/authorized_keys 7 7 1 V% fER U
TEE%9, ssh7s L7 M)DNRA—=3Iv Y3 iE700 (drwx——). authorized_keys 7 7 1 )V D/ \—
v Y avide00 (-rwx——) ICRETIHENDHY 7,

userl@hostlexampleltest:~$ 1ls -1d .ssh
drwx------ 2 userl userl 4096 May 6 01:24 .ssh

userl@hostlexampleltest:~$ cd .ssh

userl@hostlexampleltest:~/.ssh$ touch authorized_keys
userl@hostlexampleltest:~/.ssh$ chmod 600 authorized_keys
userl@hostlexampleltest:~/.ssh$ cat id_ed25519.pub >> authorized_keys

userl@hostlexampleltest:~/.ssh$ 1ls -1 authorized_keys
“rw--—-—-—-—-- 1 userl userl 105 May 6 01:27 authorized_keys

1. AFHEFRGECHE T & ARABEEREE TRt U £ 97, ssh I v > ROMAHEEKIZ/NNAY — REHEEL R U TY A,
AT = RORDO ) ITMERIRKE VS AT LV —=ADANIPBIETT,

ubuntu@hostlexampleltest:~$ ssh user1@192.168.1.12

The authenticity of host '192.168.1.12 (192.168.1.12)' can't be established.

ED25519 key fingerprint is SHA256:c68i9zv/K4gfef+MMMxm0e6WMJIO9ufi9dQwA8vt8n4A.

This host key is known by the following other names/addresses:
~/.ssh/known_hosts:1: [hashed name]

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes

Warning: Permanently added '192.168.1.12' (ED25519) to the 1list of known hosts.

user1@192.168.1.12's password:

Welcome to Ubuntu 24.04.2 LTS (GNU/Linux 6.8.0-58-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/pro

System information as of Tue May 6 01:42:03 AM UTC 2025

System load: 0.03

Usage of /: 46.8% of 9.75GB
Memory usage: 13%

Swap usage: 0%

Processes: 124

Users logged in: 2

IPv4 address for enp0Os3: 192.168.1.12
IPv6 address for enpOs3: 240f:32:57b8:1:a00:27ff:feee:b71d

* Strictly confined Kubernetes makes edge and IoT secure. Learn how MicroK8s
just raised the bar for easy, resilient and secure K8s cluster deployment.

https://ubuntu.com/engage/secure-kubernetes-at-the-edge
Expanded Security Maintenance for Applications is not enabled.

75 updates can be applied immediately.
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To see these additional updates run: apt list --upgradable

Enable ESM Apps to receive additional future security updates.
See https://ubuntu.com/esm or run: sudo pro status

You have mail.
Last login: Tue May 6 01:35:50 2025 from 127.0.0.1
userl@hostlexampleltest:~$

7.4.3 /NR7T7— FEREEDELE

INATT — RFFEWENZBE>TVWDE, NAT—ROBYADVIKBIZLDAREIZ)VE—- QA VY TETCLEY
F9, NPT TERTIZLDIIR>/-8I121F, SSHY—N—DBREZ2ZEH LU TNAT— RFIFZ2E LT
BXFT,

1. ubuntu 22— —TNRAT— RFHCEH T I D Z L 2R T 5 userl —HF — 2R > TWVWBEEITIX exit
U TCubuntu 2—%—IzEY £7,

userl@hostlexampleltest:~$ exit

logout

ubuntu@hostlexampleltest:~$ ssh ubuntu@localhost
ubuntu@localhost's password:
ubuntu@hostlexampleltest:~$ exit

logout

Connection to localhost closed.

1. %5E 7 7 1 )V/etc/ssh/sshd_config.d/50-cloud-init.conf % {9 %

ubuntu@hostlexampleltest:~$ sudo cat /etc/ssh/sshd_config.d/50-cloud-init.conf

(%)
PasswordAuthentication no < noll & & U 7217 % &l
#PasswordAuthentication yes

(1)

1. REZEERK, sshREZ HHALAT D

ubuntu@hostlexampleltest:~$ sudo systemctl reload ssh

1. REBRGEZZREL TRV —Y —T SSH Y —N—IZH# L T, HEi IRV L 2iERT S

ubuntu@host2example2test:~$ ssh ubuntu@192.168.1.12
ubuntu@192.168.1.12: Permission denied (publickey).

1. ABABGERGEZ BREFHADI—H —T SSH Y —N—1ZHE LT, #TE 5 I L 28T D

userl@hostlexampleltest:~$ ssh userl@localhost

The authenticity of host 'localhost (127.0.0.1)' can't be established.

ED25519 key fingerprint is SHA256:c68i9zv/K4gfef+MMMxm0e6WMJIO9ufi9dQwA8vt8n4A.
This key is not known by any other names.

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added 'localhost' (ED25519) to the list of known hosts.
Enter passphrase for key '/home/userl/.ssh/id_ed25519"':

Welcome to Ubuntu 24.04.2 LTS (GNU/Linux 6.8.0-58-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/pro
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System information as of Tue May 6 01:54:51 AM UTC 2025

System load: 0.2

Usage of /: 46.8% of 9.75GB
Memory usage: 13%

Swap usage: 0%

Processes: 125

Users logged in: 2

IPv4 address for enp0Os3: 192.168.1.12
IPv6 address for enpOs3: 240f:32:57b8:1:a00:27ff:feee:b71d

* Strictly confined Kubernetes makes edge and IoT secure. Learn how MicroK8s
just raised the bar for easy, resilient and secure K8s cluster deployment.

https://ubuntu.com/engage/secure-kubernetes-at-the-edge
Expanded Security Maintenance for Applications is not enabled.

75 updates can be applied immediately.
To see these additional updates run: apt list --upgradable

Enable ESM Apps to receive additional future security updates.
See https://ubuntu.com/esm or run: sudo pro status

You have mail.
Last login: Tue May 6 01:42:05 2025 from 192.168.1.12
userl@hostlexampleltest:~$

COBRERTOEBIINAT—RFEFHFT)E— I OT AV TERLARDZDT, ML THINIEHMERZ Fo /-
A—YF—PAFERFT) T O T A UV TEBRLDICILTELSBENH D £,

75 7747 94— ILDEE

T7ATIA=INERY NT—=ZIZBWTRA R T 72 AHIBRZITWV. 2V NI —INLDREPRIERT 7%
AEEHEETT,

Ubuntu @7 714 7o —UiEIZ ufw IZE > TEEBINTHET, ufw TlE, 2 NU— VA4V E—Tx—A
ANDINTY NDZEDHA, HEDIN—IEZERLTHET, ufw DT, ufw I3V RTIHVWET,

7.5.1 77479 +—ILEREDHES

I3, ufw DIREZERT D L. ufw BEXIE B> TVWB Z 30 n) £9°,

ubuntu@hostlexampleltest:~$ sudo ufw status
sudo: unable to resolve host hostlexampleltest: Name or service not known
Status: inactive

ufw Z BT BH1IC. £9 sshBfEVHkS LS ITLTEEET,

ubuntu@hostlexampleltest:~$ sudo ufw allow 22/tcp
Rules updated
Rules updated (v6)

ufw 2 G2 L. REZHERL X7,

ubuntu@hostlexampleltest:~$ sudo ufw enable
Command may disrupt existing ssh connections. Proceed with operation (yln)? y
Firewall is active and enabled on system startup
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ubuntu@hostlexampleltest:~$ sudo ufw status
Status: active

To Action From
22/tcp ALLOW Anywhere
22/tcp (v6) ALLOW Anywhere (v6)

7.5.2 FHHAY—EXDEM
Y- 2ADFT2BIMU E9, AFOFITIE, SHOEECHEL Z&{I—EAZHALTVET,

ubuntu@hostlexampleltest:~$ sudo ufw allow 80/tcp
Rule added
Rule added (v6)

ubuntu@hostlexampleltest:~$ sudo ufw allow 25/tcp
Rule added
Rule added (v6)

ubuntu@hostlexampleltest:~$ sudo ufw allow 110/tcp
Rule added
Rule added (v6)

ubuntu@hostlexampleltest:~$ sudo ufw allow 143/tcp
Rule added
Rule added (v6)

ubuntu@hostlexampleltest:~$ sudo ufw allow 53/tcp
Rule added
Rule added (v6)

ubuntu@hostlexampleltest:~$ sudo ufw allow 53/udp
Rule added
Rule added (v6)

ubuntu@hostlexampleltest:~$ sudo ufw status
Status: active

To Action From

22/tcp ALLOW Anywhere
80/tcp ALLOW Anywhere
25/tcp ALLOW Anywhere
110/tcp ALLOW Anywhere
143/tcp ALLOW Anywhere
53/tcp ALLOW Anywhere
53/udp ALLOW Anywhere
22/tcp (v6) ALLOW Anywhere (v6)
80/tcp (v6) ALLOW Anywhere (v6)
25/tcp (v6) ALLOW Anywhere (v6)
110/tcp (v6) ALLOW Anywhere (v6)
143/tcp (v6) ALLOW Anywhere (v6)
53/tcp (v6) ALLOW Anywhere (v6)
53/udp (v6) ALLOW Anywhere (v6)

ZOBGEFRIEEIZARNZZY) 9, ufw 3OS EEIRHIZ HFEFH I NS PHERLTHEIEL LD,

ubuntu@hostlexampleltest:~$ sudo systemctl is-enabled ufw
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enabled

7.5.3 A —ERORERYUML
FAIXNTVWE Y- 22D ELTEIIELETEET,

ubuntu@hostlexampleltest:~$ sudo ufw deny 53/tcp
Rule updated
Rule updated (v6)

ubuntu@hostlexampleltest:~$ sudo ufw status
Status: active

To Action From
22/tcp ALLOW Anywhere
80/tcp ALLOW Anywhere
25/tcp ALLOW Anywhere
110/tcp ALLOW Anywhere
143/tcp ALLOW Anywhere
53/tcp DENY Anywhere
53/udp ALLOW Anywhere
22/tcp (v6) ALLOW Anywhere
80/tcp (v6) ALLOW Anywhere
25/tcp (v6) ALLOW Anywhere
110/tcp (v6) ALLOW Anywhere
143/tcp (v6) ALLOW Anywhere
53/tcp (v6) DENY Anywhere
53/udp (v6) ALLOW Anywhere
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