DHCP 2 & client compile
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DHCP JH2

1 BOOTP(Bootstrap Protocol)
BOOTP+ disk7} gAY, As FEB¥e AFEHE 9 floA A5 vl 74 3
HE AFstr] Y&l AetE client/server protocole]th. o]u] RARPZ} hardware
address& &3l IP address& A+ F Avhe= A g oy, vz AJH
s & 7 flol F&stAl= ¥t olelgh o= RARP= 719 AMEHA &

=t

1.1 Packet format

¢ Operation code
o] 8bit= BOOTP packet?] type= UWEIHTE Request:1, Reply:2
¢ Hardware type
o] =3 physical network® typeg UEFT} Ethernet:1
¢ Hardware length
Physical address®] Zdo]E e} Ethernet:6
¢ Hop count
Packeto] A'd 4= 3= Hhe| hops ZAA T
¢ Transaction ID
o] A=+ clientol]l 98] request packetol] x| A1, reply packetoll A =}7]7}
Bl requestol] 3t replySl A& FEHI=H AFE-HU Servers @913] o] &
Tof T2 ghs whskgit
¢ Number of seconds

o] M=1= client7} 28 A|Z3F Fo] Autd A 7+S e
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0 78 15 16 23 24 31
Opcode hardware type hardware address h i 3
(1=request, 2=reply) {1 = Ethernet) length (6 for Ethernet) | Of cou
transaction 1D
number of seconds (unused)
client IP address
your IP address
server [P address
gateway IP address
300 bytes
z client hardware address (16 bytes) F
z server hostname (64 bytes) o
Vi boot filename (128 bytes) Vd
7 vendor-specific information (64 bytes) z
o i

¢ Client [P address
Client9 IP address”’} Yz}, Clients o] AH7}F 1S A 5% 02 A&t}
¢ Your IP address
o] A= client requestol] 93l servero] A replyell client IP addressZ #|-$-
+ dell ARg¥ T
¢ Server IP address
o] W= serverd 93] reply packetd] E3E = Serverd IP addresse]t.
¢ Gateway IP address
Serveroll 93] A= ZE==Z routerd IP addressE YERATE
¢ Client hardware address
o] 16bytes®] == client®] physical field7} AA7h B2 ¥ o =
g delA o] ARE A& F UAW, o]FA ForM o] Huo 3 NS
gR3 = gk
¢ Server name
Optional 64bytes®] HE== serverol] <3l reply packetol] A#T} o] Foj+=

server?] domain name& ¥ &3t}
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¢ Boot filename

DHCP i

o] Aujo] &) reply® packet? 128bytei= boot file?] full pathnames ¥3}

sttt o] AKX E o] &3 clientw & 8 HAEE 95 4 ). (for TFTP)

+ Options

o] 64bytesd] T== F

A BHoR AFHT F RS YuE AL &

gom, 54 vendord AHE Aol UYE = ) 9

A=+ 24 replyel 9

At AF&E T ServerE magic cookie#tE 99.130.83.998}= IP address]

S

o] A5 AREgtth. Client’} message readings £v|W, o] JHE 3t

kol 9lthH thS 60bytest optionYS LEFWITEH

Option< 3719 == FAFEY. 1lbyte tag, lbyte length, variable-length

value. Length =&

et

Tag(0)
Padding

value field?] ZeolE YelH, 4byted wolH Hol7t

Tag Length

Value(variable length

Other operations

Tag(255)
End of list
<Option format>
Description Tag Length Value
Padding 0
Subnet mask 1 4 Subnet mask
Time offset 2 4 Time of the day
Default routers 3 Variable IP address
Time servers 4 Variable [P address
DNS servers 6 Variable [P address
Print servers 9 Variable [P address
Host name 12 Variable DNS name
Boot file size 13 2 Integer
Vendor specific 128-254 Variable Specific information
End of list 255
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1.2 Operation

1) BOOTP server+= UDP port number 672 dolE1l clientE® 7|thaich

2) Client== BOOTP request messageS UDP port 682 %3l UDP datagramoll
encapsulated] Xt} Cliente= #4219 source [P address= 2% 0%,
destination IP address+= = l(broadcast)® %] Xt}

3) Server= UDP destination port 68% broadcast ¥+ unicast message=
clientell Al Bt} A WF Unicast® B wol= Aiwe] & HRE o}
2 EEs AEolER2 ARPE o]8shA fvu @A 592 packet?]

physical addressZ It E o]&% o|r},

1.3 Relay Agent
Zkzke] LANeOl thaf o2 BOOTP serverE T+ thal ofe 48 #ess
9] 3+ remote BOOTP serverE HoF & u, clienti= broadcastE 3}7] w]&ol
& routerg Ad F glvh. 284 o] EAE HA5H7] 9 relay agenteheE

routers ©|-&3kt},

}-

o,

e/

i

Z relay agentt client®] requeste] ™3] ™4l remote Servero| A4 reply=
W clientoll Al B =t}

2 DHCP(Dynamic Host Configuration Protocol)
BOOTPE %4 A#A(dynamic configuration) protocole] o}yt}. ©XA] client
requesto] el =|g] AAE o] = tableod A physical addressol] 3| @FsF= P
addressg ¢el% Wolth
=, "g oldd ARE MWt zka 9lojof sh=dl weF client”t ©HE physical
networkell 1A¥ o] v, AW at= o] AbdS vle] &ALl tabled] 1 HFH
°of AEE "y Yo & ek, 2#iA BOOTPE DHCPol o3l static
configuration protocole]g} F27]% 3o},
stAIRt DHCP= BOOTPE 7Ndel Ak&dttk= A& frdslioF vk 25 Packet]
TZ% BOOTPE ItE AME3Y, BOOTP client®= DHCP serverZ4- [PE d&
T AU
DHCP server= 701 database® 7FAal Qlth. FWHA  databaser P9t
Physical addressE Ho]%F Zolw, BOOTP server®t Z& typeoltl. T HA
database® & THAFEEA &) IP addressd o]t} o] Hio] dynamicS §t
== RE o= client7}F YA IP addressE &4 w), dA4F 7759 A A2 assign
&= 1P7F 9
kol client”’} &

E BulFA dd

45 b, A= WA static databaseE Aa, vbd A+ IP
"k o static database©] §lthA 919 -3 IP pooldlA shtE
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=2} clientoll Al T4 ¥, 1 [PE dynamic database] entryZS ZF7}3hc}

21 Leasing
PoolZ4%-E] assign¥l addresst= YAlZo|t}. DHCP servere= EA7|7H5<F oo
g Fa, 1 7IZke]l BYW, client® P AHES WHFAY BAS 2
Servers= Z3A4le]l digh oS ZEal low, FoE5 ¢t I clients FA] 1

address®] AF&S HFoF st
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DHCP Operation

< passive open server
UDP 68 UDP 67
client DHCPDISCOVER server
client DHCPOFFER server
client DHCPREQUEST server
client DHCPACK server
client DHCPREQUEST server

Before 50 percent of

lease time expires

client DHCPREQUEST server

If the server does not

respond, the request
is repeated.

client DHCPNACK server
If the server responds
with an ACK, the client

must start all over again.

client DHCPACK server

If the server responds with an
ACK, the client has a new
lease.

client DHCPRELEASE server

1) client¥ destination port 672 DHCPDISCOVER messageZ broadcastdtt},
2) ServerE< ©] message©°| W3l DHCPOFFERZA &2 3k}, o] A =]
A 1P¢} lease durations AlFgch 7]k 1A]tolty. DHCPOFFER
packets HW serverE< A|&3 [PE thE client’7} AFE E3EE FHA
locks ZojEth ¢ client”t DHCPOFFER messageE % Wkthd 2%

A2 AANEE s}, g3 o)ld A=% AFstd clients 587 7o
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3) Cliente serverZXF-8 ¥& of#] packetollA S &gt HAelE serverdl
DHCPREQUEST messageS H. it}

4) Server= DHCPACK message® $H3}1 client®] P9} physical addressZ
mapping*| 7132 dynamic database®l| F7}sttl. o] AJHE-E client= lease”}
29 wW7bA o] IP addressE AHEE = St

5) Lease period7} 50%7F A& o, client= t& DHCPREQUESTE H.ujal 78
Ag a3

6) WFeF server’} DHCPACKZ & H38H, 7JAlglo 22 Jease timerE *7]3}3t
o}, 28} weF DHCPNACK®Z §93HH, cliente SA] IP AFES TXslaL

£ servers 2=t

7) Wk server’t &% SHHA, lease time©] 87.5%° tiohE w thA]
¥ DHCPREQUESTE HWith Wk lease timeo] thdt wf 744 % §go] ¢l
o AHE(step DHFH Al AFSt 28 old AH§- client

DHCPRELEASEE ®uUla A& Ao R Zolzir)

-

2.3 Packet Format
DHCP packet2 BOOTP packet¥} A< €83 585, @X BOOTPY unused
Fi H(first bit)ell Flag 1bitTF =t} kA9 DHCPRFY] 7155 93| option field
of §7F4<l optiono] F7FEith
¢ Flag
o] I=+= client’} serverZ5F replyE unicast B+ broadcast® ¥
S x AEEE do] ArgHT. weF unicast® reply® HEEUTRH,
destination field®| client®] IP address& |¢ ®Hujar, =}7]7} A&sk
P2l 9] packete #H 7|t} 28]y 7HeF broadcastEl™ EE host’} wt
al, 71 packetol ™3t x8]& = WHEF network load”7} A7t}
¢ Options
DHCP optione {715 = tag fieldol]l 53¢ zko]l A A gt o] field
= Hd 312byteso|t}.

Tag Length Value

53 1 1 DHCPDISCOVER

2 DHCPOFFER

3 DHCPREQUEST

4 DHCPDECLINE

5 DHCPACK
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6 DHCPNACK
7 DHCPRELEASE

(revision 2002-1-10 — Hakbong : X 24 A2
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3 udhcp strongARM boardoi| A A3l 517

1. http://udhcp.busybox.net/o| A A 2~(udhcp-0.9.6.tar.gz) -3 2.7]

2. WA ramdiskE @55 £ /mnt/bootell PhEE AJXIH}
$mkdir /mnt/boot
$gzip —d r.gz
$mount —o loop r /mnt/boot

3.9 &= oF

o},
$tar —zxvf udhcp-0.9.6.tar.gz

o
e

4. E4 AR 3
$cd udhep-0.9.6

5. Makefile s 43t}
$vi Makefile
obf] & FA T
- prefix=/usr ———-—- > prefix=/mnt/boot/usr
- SBINDIR=/sbin —---> SBINDIR=/mnt/boot/sbin
- #CROSS_COMPILE=arm-uclibc- -> CROSS_COMPILE=arm-tlinux-
(A2 AT F4& £33 4489 o= vh)
- install: all
- $UNSTALL) $(STRIP) $(DAEMONS) $(USRSBINDIR)
- $UNSTALL) $(STRIP) $(COMMANDS) $(USRBINDIR)
- ifdef COMBINED_BINARY
- In -sf $(USRSBINDIR)/$(DAEMONS)
$(SBINDIR)/$(BOOT_PROGRAMS)

- else
- $(INSTALL) $(STRIP) $(BOOT_PROGRAMS) $(SBINDIR)

ol A $ANSTALL) $(STRIP)Z cp —f& v} A2~ Agpde o=

installo] 2= Wao] glvh. 2822 ox] Hupdw Y-S copysteE A

Various Protocol Team (X&) - 10 - 2002/1/17
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6. file typeS 7AA}SHL}

$file udhcpce
— udhcepce: ELF 32-bit LSB executable, Advanced RISC Machines ARM,

- version 1, dynamically linked (uses shared libs), not stripped
goh e ANIL dowl A AFolt),

7. Yol A wpEESE A AT ojn|XE AUl E A7t}
$umount /mnt/boot
25 AFIH
$gzip r
9. minicom= A3l B= HYS 2Arpsit)
$minicom
A A ~~
oFF7IL & W FEZY JHE S

- Welcome.

- tbloader—1.0.0-beta3-pl

- Copyright (C) 2001 T&B Tronics.

- tbloader comes with ABSOLUTELY NO WARRANTY; Read the GNU
- This is free software, and you are welcome to redistribute it

- under certain conditions; read the GNU GPL for details.

- Autoboot in progress, press any key to stop ..
- Autoboot aborted

- Type "help" to get a list of commands

- tbloader>

tbloader> tftp zImage kernel

¢ HES Adgshd WA PE &9 2] Y3 bootpE A3 AHZH

RHE Wolon, AA" AW titp tHE oA a)FstU (zImage)E

Various Protocol Team (X&) -11- 2002/1/17
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- No IP. Bootp start...
- Our Ethernet address is 00DO CAF1 2621.
- Sending bootp packet...

- Bootp Packet received.

- Host (server) Ethernet : 0050 BF2F 32B0

- Host  (server) IP :210.107.198.177
- Client (target) Ethernet : 00D0O CAF1 2621
- Client (target) IP : 210.107.198.173
- TFTP Start...

- Host  (server) IP :210.107.198.177
- Client (target) IP : 210.107.198.173
- Loading Filename . zImage

- Save Address : 0xC0008000

- Loading start...

- 0x0008A3BO0 (566192) bytes received.
- tftp done.

tbloader> tftp r.gz ramdisk

Aty gleb Bl wAA 7} S €
tbloader> boot

Aaeid W el S owH 7} Age] Ark.

- Starting system logger: syslogd

- Bringing up interface lo

- Starting portmapper: portmap

- Starting INET services: inetd

- udhcp client (v0.9.6) started

- Sending discover...

- Sending select for 210.107.198.190...

- Lease of 210.107.198.190 obtained, lease time 600

Various Protocol Team (X&) -12- 2002/1/17
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- deleting routers
- SIOCDELRT: No such process <—---- route del default ~ &
- adding dns 202.30.0.11

B8 Ao Asstd Y3, Jete/re.d/rcol § HHAE YolFH H

e g e B4 ©A udheped AAe Pojx: Aolm

.

(2) dhepe= daemono 2 31 9lar, ZF w7 Ay HAASL
HE

/usr/share/udhcpc® 2=

g B3 oz

o)) dhep requestel] ™3 ackE O™ default.bound 2T HEE 4 g sj

®))
(4)

ARP

)

ifconfig, route HEL o]& 1P, route 5& AA 3}
o] 99| bootp A E AY HIAY T2 T oA thFAU-

gkef o] W=7} Stdd [PE Wil daemon®] FATHA, A& o] IPE
AHEEE = e 7hekE EAI7E AT RFC2131(2.2 pagel2)2 AH

= ofolg] @ Mol ICMP echo request(PING)E, Z@toldEE

1—41:1\“

g WA =99 s 2e 49 gkn d,

@A dhep AME B At 9

tiny version® 918 of ¥22 AAdk & olth o A2 e
a2 ¥Aje] ayE,

rr

o % HXAE
(1) lease time 50% A]73 <] DHCPREQUEST &<l
(2) lease AF A8 daemon A7A Al, 87.5% A1 ¢ DHCPREQUEST A 44 3t

il

-RFC2131(4.4.5 page40)
(3) ¢ JHlol A lease time expired @ %7] “JEjolA * & DHCPDISCOVERH-E
A2 =kl

-RFC2131(4.4 page35) : state transition diagram for DHCP clients
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for DHCP cllent

DHCP JH2

DHCPNAK(S) /
Restart > INIT
DHCPNAK(S)/
Halt network
Send Send
DHCPDISCOVER(C
DHCPREQUEST(C) DHCPNAK(S) et
Di
/ Discard offer OHCPOFFER(S)
REBOOTING SELECTING
DHCPACKI(S) / I
Send select
DHCPDECL|NE(C) DHCPOFFER(C] DHCPNAK,
DHCPACK/ Record Lease expired
lease, set timers / Halt network
REQUESTING
DHCPOFFER J send
/ Discard DHCPREQUEST(O) REBINDING
DHCPACK(S) / DHCPAECK(S) /
Record lease, set Record Igase, set
Timers T1, T2 Timers|T1, T2
¢ T2 expires/
o Broadcast
o DHCPREQUEST
(©)
DHCPOFFER,
DHCPACK, DHCPACK(S) /

Record lease,
set timers T1, T2

DHCPNAK/ Discard
T1 expires/ Send

DHCPREQUEST(S)

to leasing server

L.

(revision 2002-1-14 — Hakbong : A4 &3 HX2E F7})
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