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Table 2.1 Linux OS & real time OS(VXWORKS)

Linux OS Real Time OS(VXWORKS)
Base 0S8 $0 $50000
Device Driver
& Software $0 $100000
Total $0 $150000
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Table 2.2 Linux router & Cisco router 2501

SPEC Linux router Cisco router 2501
CPU MPCRG0ENZ50C1 MC68360
(50MHz) (20MHz)
DRAM| 16M(Up to 32M) 4M(Up to 16M)
Hard Memory Flash AM(UJ M)
ardware (Byte) as p to aM
Boot 512K
Ethernet port 10Mbps X 2 10Mbps X 1
WAN port F1 X2 El X 2
0S8 0s Linux(2.2.14) Cisco I0S
Static Possibility Possibility
RIP v1/2 Possihility Possihility
OSPF v1/2 Possibility Possibility
Protocol BGP Possibility Possibility
PPP Possibility Possibility
HDLC Possibility Possibility
NAT Possibility Possibility
PAT Possibility Possibility
DHCP Possibility Possibility
Soft :
OHWare ™ oad Sharing Possibility Possibility
Telnet Possibility Possibility
SNMP Possibility Possihility
Price 3 400 1400
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AHUS FFE3 7179 IETFIAME &4 A€ Ao QoSE AFate
Wgel] Wizl TE3 AAS APstn ok IntServ(Integrated Services)®=d,
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@ IntServEd
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2
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flowel Wate] 278 Mulx FAL Ryt 98 Ade Frsloor
ot &, stue] stream EE flow’F AR Mo FRE FSEHENAAN
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o] Egd}

stream E= flowE 4487 H8te FLEHE 9] g BRI 9%
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2 W ZFed HolEE ol§8te g HHEE dedrh $427 PATH
AAE FAF F RESV WAAE g3A U502 R o &3
€ 83%T. T ASHELS RESVE FAR Fo] a8 A4 AT
AJA o] w2t RESV wAAE ALY ARE + ok

() PATH (2) PATH (3) PATH

Sender Router Receiver
(6)RESV (S)RESY (4) RESV

Figure 3.1 RSVP signaling

RESV &7& ARse S9HE d uAAE £A2 destd 92
4L 492 Fedo RE $4 F9HOA 27" ddE 4] s
AFAE 24 FHAA F2ZE HAY do 278 WIE 2 WeIdg ¢
Fota Ad A #HE YRE AFE

IntServ Ed-& 237 gt 2 T F2HNA flows] 4B el
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T FFEAME o] AMuj2 EelaEa ALt e #sEd o
o flowdsl & 2 AladdE& 873x &Ev) DiffserviE IP i)
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DiffSery — Diffesentaied services e vk Rnks
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R~ Rouler s s e [Sinpirled HEVE
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Figure 3.2 WAN with RSVP and RESV message
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Figure 3.3 Linux router block diagram
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Table 3.1 Hardware size

Spec Linux router
CPU MPC860ENZ50C1(50MHz)
Memory [;“1 b 1%231: to 21%/11\/)[)
as p to
Hardware | (Byte) —p = 512K
Ethernet port 10Mbps X 2
WAN port El1 X 2

@ ANEE AS2 FHEH nE AR

SDRAN 16NByte e % rmm vmlmnr Tlewilieg tet  Sterset{ 10y} dort
r— i

ot b

RR232
CONSOLE

- e i
S {onwte) i i R

PLD

o .
FATH BERY (S1200te)

REAL TINE CLOCY CHIP CP) MPCBEOENZ

Figure 3.4 Real picture of new linux router board

2) 2L E52 €98 B=9 CPLD

CPLD= VHDLE AH&3l¥2d device: Xilinxe] 36 cell& 7Fx a2l
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XC9536-7TVQ44CE Atgdlgion A2UgL BE &8 24 $£EH gt

CPLD9 2552 CPLDE &7l JZAES} CPLDAA A H A 2}
chipd] @+ A5 E0H & A5 59 &4 19 354 2ol AEH
old WA & 4 Qlth
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24 50Mhz¢] clocke]™ o] AZe] =H e AzEe] FFYCh clklOhz
£ CPUY 9BANE7} o}z wan txrx A8 FFE led2 BHoF7] 943
o 02x9 A& FE3r] A NESS chiplld FFHE clockolt.
poresete CPUY E917}= reset A &o|th cs12 chip select AT ZA &)
@& chip?l RTC chipdl %37b% A3E CPUMAAM WEUE AZeojr}
cs7 chip select A& 24 CPLD chipdl 3715 WERUE Azt
paddr4,5,6,72 wan txrx 41359 FZE led2 BAF7] §1¥ addressi 59
t}. paddr23€ RTC chip®l addresst} datadl 3 & FEHFE addressdl 59
o}, ptsE transfer start AEZE2 CPU¢ H3E& HoFEr} ptas transfer
acknowledge A3 Z CPU2 %&A& BAET). prws read/write AZEA
address £ data A5E ¢ 2AF & ¢ A= TSl hresetd

CPU7F B2t & F9 chipEdAl BUE reset AlZ ol

A R
Z8€AEE CPLDAA AAAZ AZolt) Iporestd flash memoryo] XU
= resetdl & o]t} ltstart® power onAlol FFE = reset chipdl ptsdlE7}
171El Al v}, dse data strobe AFEZEA csle] & A] RTC chipdl data
Ql7} AlZF o]t} astE address strobe AZEZA cslo] F2A] RTC chipl
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addressf17}t AlZ ol cst cslAEZE RTC chipdl ZtHE BRWED, rwe
prwAlE& RTC chipel 2WE BWETh run lede BAHQ Al F34
HE RAFE Adzolth fail lede A2¥ 9AAHA FALHE BAFE
N5 ojt},

wl_txled,wl_rxled= wanl XE9] F3te] ZPE dff txrxANFE ledZ2 HAS
AA BHARe Alzeoltt, wl2_txledw2 rxled= wan2 ¥ E¢ $2o] g
H X xNEE led2 HE A BQFE dFo|th

Figure 3.5 CPLD VHDL simulation

3) /e
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maonitorng

J—
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TR = v e R
using tho AN

Linux Router

Linux Server
RedHat 6.2

Figure 3.6 Development environment for linux router

o] EUH Z=2IHE o]§3H Ad AU A ALty TEaY 53
A3 E By 18 AE7 Ad

imootLoader Ffor Linux Roater Uerslons 1_80
Copyrltgnt (o) 008, FfuiionX Co. .0t

HCHOH 12

previous command agaln
print chis mexsans
CUMpaAre WEmOrLE

== LWLy MGG

« @dif sy

- FALA mewory

PEIRANE MR A

echo mtring

ciear SCreen{UT-180)
LwttFLp . ... Sot LFLE paramerbers
aAinptftp ... displag EFTp paramrEors

Lo s u---- proagram downlioad

ZXoad - - - .- Hernel Loading & Start
Frasit - o FLASH programminn

(=R Eran ... running progesmed ng
Cime - - cime mRIFUrement

Figure 3.7 Monitor program screen

N2E Y52 F$EE 4~-8MB 2719 RAM Disk® AH§3l7] @&
dag A2ZEHo|TE RAM diskol A3t g Ay 5dE £}
AsA Bag FH elEedE AAAM ¥l F£oh BlueCat®] mkrootfs
2= A% gYo]l RAM disk images ZA&A =,
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248 B Aol e AEE A%~ F3HE BAYL $IAA A=
28 A$SE7] DR JSHRG FEAFE fxc PHE AgBT
E@ PCAIMN TEIS ASPE 52 FHoisE FUs /5= M
of uwe} PCsl= th=A 5t BIOSY /MEo s sjAstd ).

1. 715435 xEAA

1) 71§43

Figure 4.1 QoS setting screen
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3% 418 A52d4 QoS dARHLE AY HAY 7] Aol oA
dAE st Fd Ad e QoS71%el dAel "t #HE29 FHEQA PCW
AN 71548 Fol Auld dg2= sd A 7lgol FEETE Aol
o olf & I 7w AHe] sheith

Figure 4.2 Load balancing setting screen

a9 428 52494 2=ddge AAsviez Ad Aodsr] Ho)
548U (rcethOWl ipchain H#Ho] & AM83l9 REARE 37 o] HA3)
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i ;xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxw

BootLoader for Linux Router Verslon 1.05-1
Copyright (¢} 2000

X
XXXXXXXAAXANOOENKXRXKKRKNKHKKHXXEEXXAX LK XKKSANK

ress any key to start monlitor program.
0AD zlImage.Inltrd from flash
. 00283494
00173A94

¢ QOFFAS58 OOFF4584

00280100 0028012C

00287000 0030F22A

0030F23A 0053648F

00537000 02000000

Figure 4.4 Router booting screen
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}9E 9 PC BHUYe A F A9Els 2938 AW Hug xzo
ol 27 449 L Rl et} o 2y|SEE REST W
w234 98 5 g

XXX XAXXXXLLAXKOOOX XXX LAXXKXXXXXKKKKAEAAXXXXK KKK KKK XXX KA AKX
AXXOOXXXXAXXAXXAXXAKRAXXAAKXK L INUx Router verslon Linux 2.2.14 X
OO ERX XXX XX I XXX XXX XAXXLXXXXARRKKXXEXARXKLRXAKRRAKKKKN
HENTER the root password:

£ LInux Router passworg.

fAfelcome to the Linux Router !l

fd bashy

Figure 4.5 Router login screen

8 3¢ 455 219 FHWeo= ide rooto]th. o|¥A 2agle] Ha A
AR 876 2A 72 EA 2 agAdAHE & F I bash# BAFRE=I)
dr}

D LAN ¥XE 474
d& E°A ethernet0E 10.10.10.10 netmaskE 255.255.255.0% setting2

ez Fohd bash promptol 4] bash# ifconfig ethQ 10.10.10.10 netmask
255.255.255.0.8 HA %o

LANXE dAo] A o]Fo] HEX FHY] YA e 529 HH
o} Ql ifconfig® AM&-3ck o W E ALESA HAY RE FTEEC] FHH
of veldch 29 462 LANYXE MAsHEo|}
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Figure 4.6 LAN setup screen

@ WAN XE 43
WAN XEx 19 475 29| ifconfig BH )& A3l HA sfFE).
bash# ifconfig wan0 10.10.10.1 netmask 255.255.255.0

3

ash# fgontig wan0 10.10.10.1 netmask 255.265.266.0

PM interrypt cO0G671Q replacing c00dGT10

astd ifconfig

no Link encap. Echernel Hitaddr D0 0A4:58 01:00:00
ingt addr:10.10.10.10 Beast:10.2h6, 205, 265 Mask 285, 286.265.0
up BRO.ADCAST RUNN NG MULTICAST MIUII50D Metrlc:y
BX packats 0 errors:0 dropped:0 overrung:{ frame:0
TX packets:Q errorsiC dropped:Q overruns:0 carrisr:@
collisions: 0 txqueueien. 100
Base address 0x3d00

L ik encao Polnt~to~Polnt Frotocol

inet addri10.10.10.1 P-t-F110.10.10.1 Mask: 285, 255.285.0
up POINTOPOINT RUNNING NOARF MULTICAST MTUD: 1500 Metric.i
RX packets: 0 errors:0 dropped:0 averrung:0 frame:0

1X packets:d06 errorsi3% dropped: 816 averruns:d carrier 4
cotligiona. txqueuelen:i(

Baze addross Oxad0 Memory: faf03a00-fa203eff

Figure 4.7 Confirmation method of wan port setup

- 32 -



WAN ZEo|AX HDLCS PPPe ZR2EZ FolA Algdhe ZZEZE A
g3t} ALg3EH PPP Z2ESE AMSSA 1Y 48% o] HAH F
et
bash# wanctl wan0 link ppp
tU}A] HDLC ZE2EEZ AFRS 93 WE suA & g WAN XES 3
W otheg Azt
bash# ifconfig wan0 down
ol@A =W WANXEZ} Ao fAHn AR s Z2EFE A4
o] thg o] MASAE "ot

Aoughy (feont iy wand aown
dhagh# wanct | wand itk ppo
ash# ifcontig wand 10.10.10.1 netmask 256.266.256.0
PN Interrupt ¢ROJETIO replacing ¢QOAB710
ash# Lfconfig
tho Link encap:Ethernet HWaddr 00:04:55:01:00:00
Inet 2ddr.10,10,.10.10 Bcast:10.255.265,250 Mask:'264,255.265.0
UP BROADCASY RUNNING SULTICASY MY 1800 Metric:t
AX packets:0 errors:§ dropped:0 overruns:Q frawme:d
X packets:0 errors:8 dropped:0 overruns:0 garrier:Q
coliisions:Q txqueusien:100
Base addaress: 0x3d00

Link encap:Point-ta~Point Protocol

iner addr:110.10.10.3  P=1=F 10,10,10,1 MNagk: 269 .265,255.0
UP POINTOPOINT RUNNING NOARP MULTICAST NMTUI1600 Metric:i
RX packets:0 errorgiO dropped:( overrungi0 frame:0

TX packets: 472 errors:66 dropped:505 vverrung:0 carrler:0

cotlistons 0 txqueualen:id

Base aadress:Uxadl Memory:fa203e0l~faz03eff

agh® transmit timeour, restarting wanl

Figure 4.8 Protocol setup & confirmation

bash# wanctl wan0 link hdlc& 3|51 WANOE ThAl upg 359 do.
bash# ifconfig wan(0 10.10.10.1 netmask 255.255.255.0

& AF F9& 339 ifconfig FHAZ QA& std vt

bash# ifconfig® 39 2§ 4837 o] #lo] 7l&3ith
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2. d5Ad € &

RTOS Z¢EHy dwtdd A¢He AEHA & 53 Jede HEs
o WE gl dzstd #9"E FYPEIY. £ =494 FES A=ER G5
2 HHHE ALY IE ALEStEZ HAE3H MuzdAx #2 ZAdst
w2t

Figure 4.9 Ping test for QoS

M2 252 FeEE 2L 7% 712 4434 T3 ADSL/CABLE
Fe A AgFoEAN Be sHoz u&e] £EE RAFC P9E Y
AEHHL AZM(ping test) T &= A E(speed test)o] FFHUd MEZE
Ea FRE Y AES 2719 BE FAl AHEE7] BBl HEHM T
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ADSL/CABLE #& F#3l9 Agdct

HRA EHEE A7) AE QoS71%5 2 1Y 499 Zo] dAANYE Fdly
ANEZAHRE AT 5 dev 1400Byte AL www.yahoo.co.kr[211.32.119
A151]1 14019 B 140148 2 gted S48 0%o)th. 2322 QoS¢
HZ E£HAES KA7|Fe] o] FoiRT,

Figure 4.10 Routing processing for network of exclusive line

EEMAY 7158 AeAEe A48 B3 ADSL/CABLE %€ F#3)
A AEE sted B#9EHI 2 F FoA = P& 22X ARE 2Y
3td Bi £EAIFSE §39 2709 2] &Exbo|E W

I 4102 WEA 1719 FAE IPE AMESoF 3 AEU Mulag @
IR 4" A FFEHY WE T AolEqeldd 192.168.1.1¢] ¢4 dAEH
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I 29H AR3A B AoEs el 210114208658 HF&o] k. g
£ A2 29-¥(203.240.236.77) 2 HE&H 1 202.30.241.17->202.30.243.51->2
10.120.248.231->210.120.192.206~>>210.92.194.202->128.134.40.73->211.217.32.2
22->168.126.109.190->211.106.67.46%] A Z& ¥3l49 http://hangame.naver.co
m([211.218.152.16]2.2 AZ @},

17 Adsetrens 210,114,208.67

Figure 4.11 Speed test for network of exclusive line

I8 4118 AEHH FE AEAS B £528 243 sdez A=
+ d52 F9H7 FE4AH Bog HFEo] @ A R IPE 210.114.2086
70]31 512Kbps?] H-E&3H AMu|2E Agdc)

HE3H B9 25 512Kbpsd] AL3H Mu|2E Wolx B9 o 7}
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A @A9d g} £59 oyt glvk 19 41E o]HG A #Ieo
ZAZAE ¥4 YLEE 5 4778Kbps, 3RS $ET 423.7Kbps®] &
£2 245Ut RTOS #9Es} 7129 FH9HE AEHH FHE AL83)
7) o] 2o H4ATs} e

Figure 412 Routing processing for network of ADSL/CABLE

1Y 4128 $t=A) 1719 B9 PE A183A @olx HE dibEg @
Bl Aul2g wuzx 4% A$ #@eEHg Uiy Te ACEd A
192.168.1.11 94 AZA= 1 #-¢E 9 ADSL/CABLE % A°lEd | 210.11
4208949 H&3th vhgd 211.221.63.126->168.126.136.2->211.195.72.157->
168.126.109.9->211.192.46.72¢) 22§ T3} http://ns.komer.net[168.126.63.1
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Je2 dddn

1% 4132 ADSL/CABLE %& AHE-3I8E 1o £58 3% gde=
MEL 2152 F$H7} ADSL/CABLE 222 H&0) 8 A #%F IPE A
$3E ADSLYA AMu|2g A3,

2 pAETT

Figure 4.13 Speed test for network of ADSL/CABLE

ADSL/CABLE %9 £=%+ 1Mbps~3Mbps °| 322 HALIH Au]2o
HE SEe wEy GF dEME 29A 2 2HL oYtk EF o
2 71A] f4d484 W £59] zteo|7t vk 2 413% o HL 7ok
3 FHEANE BY GRS £5& 1.227Mbps, Y 2E £X & 3256Kbps
8 $22 ZFAHUT. RTOSTHE < 71&9] #F$E = 512KbpsE 71E0 2
HE3N Trke ARE3Y] Wi oleld & FRAINI} YR} oy
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2708 & FolM 17he) o] Mol BE AelE o ¥4 ey 2
02 S2EEL HAEPY. 19 4145 ADSL/CABLE %ol B2 2% A4
B4 Wez FHo| He oz U AoEH 0l 192168118 AX
el ADSL/CABLE ¢ AolE4de|¢l 210114208948 B3] H&L A
=507t Al HE34A % AolEdelel 210114208652 A&

Figure 4.14 Routing processing of autoconnection

RTOS #&-¢8v 7|ele] 29eje] tREL 1718 ojuiyl £ES 270¢] El
EEE 7M1 ed El XEE AL3A Foz A4, 1749 oiny
EEE WR Dol dd3te FeRe PP
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E =g 7dF 252 #9EHE 249 odul XES 2719 E1l XE
2 AAFLe2A El RE€ A &34 o= dAFdsa, FAd 1709 ot
EZEF ADSL/CABLE %3 y=A 1719 olidl REE ¥ Tl dZAA
A QoS¢ 2w 71%& FrbEdh

aHEE ® 21L,E 2294 dFE MAEu g3 P4 S v st 2~34)
ooz HEHoM, JEAUE Fid 270 F& AMLFOEAM E 4], B
429+ #o] 512Kbps ®l-&3 @& ADSL/CABLE % 34w go=2 TLEIF
olAe] £ & FHEAPLEAN 2~3u) o2 &RV} qUth

Table 4.1 Service charge of exclusive line and speed

Service Price Speed

512K ¥ 580,250 512kbps

T1 ¥ 1,298,000 1Mbps

El 1,458,000 2Mbps
ADSL/CABLE ¥ 28,000 1-3Mbps Up

Table 4.2 Service charge & speed between RTOS router & linux router

Service Price Speed
RTOS router 512K ¥ 580,250 512Kbps
Linux router [512K + ADSL/CABLE W 608,250 1~-3Mbps Up

¥ 415 N2 Id52 F9HY A&y FHOEAN FHHEY dFE 3
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Figure 4.15 New linux router system
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€ =fdAE AS5LE ALY 249 3 A4l Jksd fEL gy
g dt=doj2 T YeANEe B V1S AFsy o meNE 9F
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duty ez ZeHd AMgHE $9A4E 44 RTOSH 71geA AA
NEe FFAAE ALEEA Hew AAA, A%A, 715HA EA7F Ak
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28 A& BF st=dojdoz 2709 4 AU Y dAsige,
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2 A3 7]€ RTOS 3989 oz SdelA waste B of 0S5 FYu) &
£ $50000 o1 ztelzt flom AFse wE Fule] sMFxE 2~38) o4
ol7b ot B A PAME 2742 F& ALE37] wjE B A Ho)
o 3HH§ FHAME 512Kbpset W& ADSL/CABLE % 3 AMujgo=
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ABSTRACT

Implementation of Linux Router Supporting Two

Network Systems

KIM SEOG SEONG
Information and Telecommunications Major
Graduate school of Information and
Telecommunications

University of Incheon

Making low in price of development expense fouter, A Linux is an
essential condition. Most of routers have RTOS that it's expensive
solution and insecurity. The Linux router has two ethernet ports and two
El port. The El1 port connected network of exclusive line , one ethernet
port connected ADSL/CABLE.

Also the Linux router has QoS and road balancing.

Furthermore, the router includes all functions of RTOS and can use two
internet networks at the same time(It is tested).

This Linux router is 2—3 time fast than RTOS. The price for
commercial product of the Linux router is advanced(2~3 time cheaper

than the other).
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A 1. QoSEH-TH 9 config WY

[daniel@prj linux]$ cat .config

# CONFIG_RPXCLASSIC is not set

# Automatically generated make config: don't edit

# Platform support
CONFIG_PPC=y
CONFIG_8xx=y
CONFIG_MPC860=y
CONFIG_SERIAL_CONSOLE-=y
CONFIG.MBX=y
CONFIG_MACH_SPECIFIC=y
CONFIG.MATH_EMULATION=y

# General setup
CONFIG_EXPERIMENTAL=y
CONFIG. MODULES=y
CONFIG_KMOD=y
CONFIG_NET=y
CONFIG_SYSCTL=y
CONFIG_SYSVIPC=y
CONFIG_BINFMT_ELF=y
CONFIG_KERNEL_ELF=y

# Additional Block Devices
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CONFIG_BLK_DEV_LOOP=y
CONFIG_BLK_DEV_RAM-=y
CONFIG_BLK_DEV_INITRD=y
CONFIG_PARIDE_PARPORT=y

# networking options
CONFIG_packet=y
CONFIG_FIREWALL=y
CONFIG_FILTER=y
CONFIG_UNIX=y
CONFIG_INET=y
CONFIG_IP_FIREWALL~=y
CONFIG_IP_MASQUERADE=y

# protocol-specific masquerading support will be built as modules,
CONFIG_IP_MASQUERADE_ICMP=y

# protocol-specific masquerading support will be built as modules.
CONFIG_IP_MASQUERADE_MOD=y
CONFIG_IP_MASQUERADE_IPAUTOFW=y ‘
CONFIG_IP_MASQUERADE_IPPOREAL TIMEFW=y
CONFIG_IP_MASQUERADE_MFW=y
CONFIG_IP_router=y
CONFIG_IP_ALIAS=y

# network device support
CONFIG_NETDEVICES=y
CONFIG_PPPOX=y

# Ethernet (10 or 100Mbit)
CONFIG_NET_ETHERNET=y

- 47 -



# CONFIG_BMAC is not set
CONFIG_PPP=y

# Filesystems
CONFIG_MINIX_FS=y
CONFIG_PROC_FS=y
CONFIG_DEVPTS_FS=y
CONFIG_EXT?2_FS=y

# MPC8xx CPM Options
CONFIG_SCC_ENET=y
CONFIG_SCC1_ENET=y

#CONFIG_BMAC is not set
CONFIG_PPP=y

#Filesystems
CONFIG_MINIX_FS=y
CONFIG_PROC_FS=y
CONFIG_DEVPTS_FS=y
CONFIG_EXT2_FS=y

#MPC8xx CPM Options

CONFIG_SCC_ENET=y

CONFIG_SCC1_ENET=y

A% 2 CPLD9] &2

- Module * linuxrouter.vhd

-- Title : Main Decoder for MPC860EN-50Mhz
-- Part no. : XC9536-7VQ44C

- Device ¢ Xilinx
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- Modification Record
- 2001.02.25 Created by s.s kim
library IEEE;
library SYNOPSYS;
use IEEE.std_logic_1164.all;
use SYNOPSYS.attributes.all;
use IEEE.std_logic_arith.all;
use IEEE.std_logic_unsigned.all;

ENTITY linuxrouter IS PORT (

pelkout : IN STD_LOGIC;

clk10hz 1 IN STD_LOGIC;

poreset . IN STD_LOGIC;

csl,cs? : IN STD_LOGIC;

paddrd4, paddrb, paddrf, paddr7, paddr23: IN STD_LOGIC;
pts,pta,prw ¢ IN STD_LOGIC;

hreset » IN STD_LOGIC;

Iporeset : BUFFER STD_LOGIC;
Itstart : BUFFER STD_LOGIC;

ds | ' BUFFER STD_LOGIC;
as * BUFFER STD_LOGIC;
cs ' BUFFER STD_LOGIC;
rw * BUFFER STD_LOGIC;
run_led : BUFFER STD_LOGIC;
fail_led : BUFFER STD_LOGIC;
wl_txled ! BUFFER STD_LOGIC;
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wl_rxled » BUFFER STD_LOGIC;

w2_txled : BUFFER STD_LOGIC;

w2_rxled : BUFFER STD_LOGIC);

END linuxrouter .

ARCHITECTURE cpu_arch OF linuxrouter IS

SIGNAIL paddrd 7 v ¢ STD_LOGIC_VECTOR(3 DOWNTO
0);
SIGNAL watch_count ¢ STD_LOGIC_VECTOR(5 DOWNTO
0);
SIGNAL watch_enable,watch_strobe : STD_LOGIC;
SIGNAL hw_reset,synreset,clkbhz hreset_f : STD_LOGIC;
SIGNAL wl_tx,wl_rx,w2_tx,w2_rx ¢ STD_LOGIC;
SIGNAL wil_tx_fiwl_rx_fw2_tx_fw2 rx_f : STD_LOGIC;
BEGIN
paddr4_7(3) <= paddr4,
paddrd_7(2) <= paddr5;
paddrd_7(1) <= paddr6;
paddrd_7(0) <= paddr7;
—= Rk RTC DAIAS DS128387 Selection: PROCESS Dok
as <= '1" WHEN ( csl = ‘0’ AND paddr23 = '1")
ELSE '0';
ds <= 1" WHEN ( csl = ‘0" AND paddr23 = '0’)
ELSE '0';
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— kA Poreset Syncronization : PROCESS s — —
PROCESS
BEGIN
wait until pclkout = '1';
synreset <= poreset;
Iporeset <= poreset;
END PROCESS;
——#kdkk  Clk 2 times divided : PROCESS e
PROCESS
BEGIN
wait until clkl0hz = '1';
clkBhz <= NOT clk5hz;
END PROCESS;

—— ook Watchdog Counting : PROCESS Aok ke ——
PROCESS (clkbhz,synreset,watch_strobe,watch_enable)
BEGIN

IF(synreset = ‘0’ OR watch_strobe = ‘0’ OR watch_enable = '1l’) THEN
watch_count <= "000000";
ELSIF (clkbhz’'EVENT AND clkbhz = ‘1’) - THEN

watch_count <= watch_count+1;

END iF;
END PROCESS;
——— ko Watchdog, Hw_reset : PROCESS Aok ok ——
PROCESS
BEGIN

wait until pclkout = '1/;
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IF(synreset = ‘0’ OR (synreset = ‘1’ AND prw='0’ AND pta='l’
AND cs7 = '0’ AND paddr4_7 = "0000”) ) THEN
watch_strobe <= '0’;
ELSE
watch_strobe <= '1’;
END IF;
IF( synreset = ‘0’ OR (synreset = ‘1’ AND prw='0’ AND pta='l’
AND c¢s7 = ‘0" AND paddr4_7 = "0010") ) THEN
watch_enable <= 1"}
ELSIF (synreset = ‘1’ AND prw='0’ AND pta='1" AND cs7 = '0’
| AND paddrd_7 = “0001") THEN
watch_enable <= '0’;
END IF;
IF(synreset = '0') THEN
hw_reset <= 1"}
ELSIF( (synreset = ‘1’ AND prw = ‘0’ AND pta = '1’ AND c¢s7 = 0/
AND paddr4d_7 = "1111") OR (watch_count="111111"))
THEN hw_reset <= '0’;
END IF;
END PROCESS;
E—— Ltstrart Signal : PROCESS | oeker——
PROCESS(synresethw_reset pts)
begin
IF( synreset = ‘1’ AND hw_reset = '0’ ) THEN
Itstart <= '0’;
ELSE
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Itstart <= pts;
END IF;
END PROCESS;
— koo wan LED Selection Rk

wl_tx <= 'Q" WHEN ( synreset = ‘1’ AND prw='0" AND pta="1’

AND c¢s7 = ‘0’ AND paddrd_7 = "0100” ) ELSE

Ill-’

wl_rx <= '0’ WHEN ( synreset = ‘1’ AND prw='0" AND pta='1’

AND '¢s7 = ‘0" AND paddrd_7 = “0101" ) ELSE

Ill;

w2_tx <= '0’ WHEN ( synreset = ']’ AND prw='0)’ AND pta='1’

AND c¢s7 = '0" AND paddrd 7 = "0110" ) ELSE

’ll;
w2_rx <= '0’ WHEN ( synreset = ‘1’ AND prw='0' AND pta='1’

AND cs7 = 0’ AND paddrd_7 = "0111" ) ELSE

lll;
el LS wan LED Flags, hreset_f Hok ko ——

wl_tx_f <='1" WHEN ( ( synreset = '1’ ) and ( (wl_tx='0")

OR (wl_txled = 'l’ and wl_tx_f
IOI;

‘1) ) ) ELSE

wl_rx_f <='1" WHEN ( ( synreset = ‘1’ ) and ( (wl_rx="0"
OR (wl_rxled = ’'1' and wl_rx_f = ‘'1') ) ) ELSE
0

w2_tx_f <='1" WHEN ( ( synreset = ‘1’ ) and ( (w2_tx='0")
OR (w2_txled = 1’ and w2_tx_f = '1") ) ) ELSE
Q'
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w2_rx_f <='1" WHEN ( ( synreset = '1’ ) and ( (w2_rx='0’
OR (w2_rxled = ']’ and w2_rx_f = '1l’) ) ) ELSE

!Ol;

hreset_f <= ‘1’ WHEN ( hreset = 0’
OR (fail led = ’'1’ and hreset_f = '1l’) ) ELSE

0%
Fail LED, wan LED : PROCESS Ak ok ——

= = e sesfe ke e

LED: PROCESS

BEGIN
wait until clkbhz = '1°;

*0' OR hreset_f = '1’) THEN

IF ( poreset
fail_led <= '0';

ELSE
fail_led <= '1";

END IF;

IF ( wil_tx_f = ’'1’) THEN
wl_txled <= '0’;

ELSE
wl_txled <= '1’;

END IF;
IF ( wl_rx_f = 'l'") THEN

wl_rxled <= ‘0’;

ELSE
wl_rxled <= '1";

END IF,
IF ( wZ2_tx_f = 'l") THEN
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w2_txled <= '0’;
ELSE

w2_txled <= 1%
END IF;

IF ( w2_rx_f = ') THEN

w2_rxled <= '0';
ELSE
w2_rxled <= 'l1’;
END IF;
END PROCESS;
—— ok K Run_LED

run_led <= not fail_led;
w <= prw,
¢cs <= csl

END cpu_arch,

A5 3 2=lAY HdAE
#!/bin/sh
. /setup/fib100.conf

ifconfig lo 127.0.0.1

route add -net 127.0.0.0 netmask 255.0.0.0 dev lo
# ethQ setup

if ‘ifconfig | grep -q "ethQ®

then

ifconfig ethO down
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ifconfig ethQ:0 down
fi
ifconfig eth0 $ETHO_IP netmask $ETHO_MASK
# DHCP Server
if [ "$ETHO_IP” = "192.168.1.1" ]; then
sed s/RANGE1/192.168.1.100/ /etc/dhcpd.conf.org | \
sed s/RANGE?2/192.168.1.250/ > dhepd.conf.tmp
mv -f dhepd.conf.tmp /etc/dhepd.conf
if [ -n "$DNS” 1; then
sed s/168.126.63.1,168.126.63.2/$DNS/ /etc/dhcpd.conf >
dhcpd.conf.tmp
mv -f dhepd.conf.tmp /etc/dhcpd.cont
fi
dhcpd ethQ
else
if [ -n "SRANGEL"” ] && [ -n "$RANGE2" ]; then
sed s/RANGE1/$RANGE]/ /etc/dhcpd.conforg | \
sed sS/RANGE2/$RANGE?2/ | \
sed s/192.168.1.1/$ETHQ_IP/ > dhcpd.conf.tmp
mv -f dhepd.conf.tmp /etc/dhcpd.conf
if [ -n "$DNS” Iithen
sed s/168.126.63.1,168.126.63.2/$DNS/ /etc/dhcpd.conf >
dhepd.conf.tmp
mv -f dhepd.conf.tmp /etc/dhepd.conf
fi
dhepd ethO
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else
rm ~f /etc/dhcpd.conf
fi
fi
echo "1” > /proc/sys/net/ipvd/ip_forward
echo "0" > /proc/sys/net/ipvd/conf/all/send_redirects
echo "0” > /proc/sys/net/ipvd/conf/eth(/send_redirects
ETHO_NET="route -n -A inet | grep ethQ | awk ’'{print $1}"*
if [ -n "$SBRP_GW” ], then
/sbrp.cgi FLUSH
/sbin/ipchains -A input -p tcp -s $ETHO_NET/$ETHO_MASK -d 0/0 20:21 -m
2
if [ -z "SWWW” ], then
/sbin/ipchains -A input -p tcp -s $ETHO_NET/$ETHO_MASK -d 0/0
80 -m 2
fi
if [ -n "$NAT” J; then
if [ "$ETHI1_IP” = "ADSL” ]; then
/sbin/ipchains -A forward -i ppp0 -j MASQ
/shin/modprobe mssclampfw
else
/sbin/ipchains ~A forward -i ethl -j MASQ
fi
modprobe ip_masq_ftp
modprobe ip_masqg_irc

modprobe ip_masq_raudio
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# dialpad
/sbin/ipmasgadm autofw -A -v -u -r udp 51200 51201 -c tep 7175
/shin/ipmasqadm autofw -A -v -u -t tcp 51210 51210 -¢ tep 7175
#wow call
# starcraft
/sbin/ipmasqadm autofw ~A -r udp 6112 6112 -¢ tcp 6112

fi

ifconfig eth0:0 192.168.1.254 netmask 255.255.255.0
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