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Gi&i thiéu

GNS3 1a mét trinh gia 14p mang c6 giao dién d6 hoa (graphical network simulator) cho phep ban
dé dang thiét ké cac mé hinh mang va sau d6 chay gia 1ap trén ching. Tai thoi diém hién tai
GNS3 ho trg cac I0S cua Router, ATM/Frame Relay/Ethernet switch va hub. Ban tham chi c6
thé mé rong mang cua minh bang cach két ndi n6 vao mang ao nay.

De 1am duoc diéu nay, GNS3 d3 dya trén Dynamips va mot phan cua Dynagen, n6 dugc phat
trién bang Python va thong thong qua PyQt va phan giao dién d6 hoa thi sir dung thu vién Qt, rat
noi tiéng vé tinh hiru dung ctia né trong du an KDE. GNS3 ciing str dung k¥ thuat SVG
(Scalable Vector Graphics) dé cung cap cac biéu twong chét luong cao cho viée thiét ké mé hinh
mang cua ban.

Gidi thiéu vé Dynamips
Dynamips 1a mot trinh mé phoéng router Cisco duogc viét boi Christophe Fillot. N6 m6 phong cac
dong 1700, 2600, 3600, va 7200, va st dung cac IOS image chuan. Theo 101 cua Chris :

Phan mém mé phong loai nay c6 thé dwoc sir dung cho :

e Duoc sit dung nhw mot cong cu dé thiee tdp, voi phcin mém sir dung trong thé gidi thuec.
N6 cho phép moi nguoi lam quen hon voi cac thiét b ciia Cisco, Cisco hién dang la cong
ty hang dau trén thé giGi vé ky thudt mang ;

o Thu nghiém va lam quen voi cac dac tinh cua Cisco 10S ;

o Kiém tra nhanh chéng cdc cau hinh d@é trién khai sau nay trén cdc router thit.

Di nhién, phan mém mé phong nay khéng thé thay thé cdc router thit, né chi don gian la mot
céng cu bé sung cho cdc bai lab thuc té ciia cde nha quan tri mang Cisco hodc nhitng ai mudn
vueot qua cac ky thi CCNA/CCNP/CCIE.

Mac du Dynamips cung cap mot switch a0 don gian, né khong mé phong Catalyst switch (mic
du n6 ¢ thé gia 1ap NM-16ESW)

Giéi thiéu vé Dynagen

Dynagen la mot giao tiép dua trén nén vin ban (text-base) danh cho Dynamips, cung cip mot bd
OOP API riéng duoc sir dung boi GNS3 dé twong tac voi Dynamips. GNS3 ciing sir dung tap tin
cAu hinh twong-ty-INI ctia Dynagen va c6 tich hop trinh quan Iy CLI cia Dynagen cho phép
ngudi dung liét ké cac thiét bi, tam ngung va nap lai cac cac thé hién (cta cac thiét bi - ND), xac
dinh va quan 1y céc gia tri idle-pc, bét cac gdi tin,...

Néu ban tinh ¢ dugc bai hudng dan nay trude khi tim hiéu vé GNS3, Dynamips hay Dynagen,
thi day la cac lién két danh cho ban :

GNS3: http://www.ens3.net/
Dynamips: http://www.ipflow.utc.fr/index.php/Cisco_7200_Simulator
Dynamips Blog (where most of the action is): http://www.ipflow.utc.fr/blog/
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Dynagen (a text-based front-end to the emulator): http://dyna-gen.sourceforge.net/
GNS3 / Dynamips / Dynagen Bug tracking: http://www.ipflow.utc.fr/bts/
Hacki’s Dynamips / Dynagen / GNS3 Forum: http://7200emu.hacki.at/index.php

Cai dat GNS3

GNS3 chay trén Windows, Linux va Mac OSX (cac nen khac chua dugc thir nghiém) va doi hoi
cac thanh phan sau day da duoc cai dit sin trong may néu ban mudn st dung né tir ma ngudn:

* Qt >=4.3, xem tai http://trolltech.com/developer/downloads/qt/index/

* Python >= 2.4, xem tai on http://www.python.org/

*Sip>=4.5 néu ban mudn bién dich PyQt, xem tai http://www.riverbankcomputing.co.uk/sip/
* PyQt >=4.1, xem tai http://www.riverbankcomputing.co.uk/pyqt

Chung t6i di tap hop tit ca cac phan trén thanh mot bo cai tat-ca-trong-mot trén Windows (all-
in-one Windows installer pakage), bao gom Wlnpcap, Dynamips, va mot phién ban da duoc
bién dich cua GNS3, gitip ban khong cén phai cai Python, PyQt va Qt. No ciing cung cap tinh
ning Explorer “tich hop” nén ban c6 thé double-click 1én tip tin network dé chay chung.

Nguoi dung Windows nén cai dat goi all-in-one Windows installer. N6 cung cAp moi thir ban
can dé c6 thé chay dugc GNS3 trén may c4 nhan hay may & xa, ngoai trir mot [0S image (xem
phan ké tiép)

Nguoi dung Linux cdn download Dynamips va gidi nén nd vao mot chd thich hop. Cai dt
nhirng goéi phu thudc cuia GNS3 va sau d6 chay GNS3. Nguoi dung ciing c6 thé thir phién ban
binary danh cho Linux, gitp khong can phai cai Python, PyQt va Qt.

Ghi cha: Néu ban dang chay Dynamips trén mot he théng RedHat hay Fedora, hidy xem qua
Dynamips FAQ item#2 né€u ban gap 161 khi chay Dynamips.

Tai thoi diém hién tai, nguoi dung Mac OS X phai tu bién dich nhitng géi phu thudc. Phién ban
binary s€ dugc dugc cho ra doi trong nay mai.

I0S Images
Dynamips chay hé diéu hanh that ciia Cisco. Trich tir Dynamips FAQ:
Ban ¢6 thé cung cdp Cisco 10S image ciia router 7200 cho téi dwoc khéng?

Khong, 10i khong dwoc phép phan phéi cdc 10S images. Ban phdi tw tim ldy chiing. Diéu
nay sé khong thanh vin dé néu ban la mét khdch hang ciia Cisco.
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Trén Windows, dé tap tin anh vao thu muc C:\Program Files\Dynamips\images. Thuc té thi ban
c6 thé dat tap tin anh ¢ bat ctr chd nao ban mudn, nhung nhiing bai lab mau di duoc cAu hinh dé
tim kiém & day. Trén cc hé thdng Linux/Unix, chon mot chd dé luu tap tin anh va bé chiing vao
d6 (t61 thuong dung /opt/images, nhung diéu nay 13 tuy trén hé thong cia ban)

Céc tap tin Cisco I0S images dd duoc nén lai. Nhitng tap tin 4nh dd nén nay sé& lam viéc tot v6i
Dynamips*, tuy nhién qua trinh boot s& bi chdm lai bdi qua trinh giai nén (gidng nhu trén cac
router that). Go1y 1a ban nén giai nen tép tin anh trudce khi s dung, glup cho trinh mé phong
khong phai 1am diéu nay. Ban c6 thé lam diéu nay véi tién ich “unzip” trén Linux/Unix/Cygwin
nhu sau:

unzip —p c7200-g6ik8s-mz.124-2.T1.bin > c7200-g6ik8s-mz.124-2.T1.image
Ban s& nhan duoc mdt canh bao tir trinh unzip, nhung ban ¢ thé bo qua. Trén Windows ban ¢

thé str dung WinRaR dé giai nén tap tin anh. Ban c6 thé download mdt ban copy mién phi cta
WinRaR tai http://www.winrar.com

Luu ¥ rang hién nay tap tin anh cua router 2600 phai dugc giai nén trudce khi lam viéc voi
Dynamips.

Va hiy luon kiém tra IOS image truc tiép v6i Dynamips trude khi st dung chung trong GNS3:

./Dynamips -P <chassis> <path-to-the-ios-image>

S dung tai nguyén

Dynamips st dung mét luwong kha 16n RAM va CPU dé cho viéc méd phong. Néu ban du dinh
chay mot IOS image doi hoi 256 MB RAM trén mdt router 7200 that, va ban phai danh ra 256
MB RAM cho thé hién cta router a0 ctia ban, né sé chiém mat 256 MB RAM ctia ving nhé 1am
viéc. Dynamips ciing mic dinh chiém 64 MB RAM trén mdi thé hién trén hé théng Unix (16
MB trén hé thong Windows) dé cache nhitng dién dich JIT. Pay 1a tong s6 RAM bi chiém; mic
dinh lugng RAM thuc té bi chiém trén hé théng sé it hon. Diéu nay la bdi vi mac dinh
Dynamips st dung nhiing tap tin dé 1am bd nhé 4o cho router. Trong thu myc 1am viéc ban s&
thiy c6 nhirng tap tin “ram” tam thoi c6 kich thudc bang véi kich thudec RAM cua router gia 1ap.
Hé diéu hanh cua ban s& ty dong cache trong RAM nhitng phan cua tip tin mmap dang duoc sir
dung. (Xem phan Téi wu ho4 sir dung bd nhé dé biét cach cau hinh céc tuy chon nham lam
giam viéc st dung bd nhg).

Néu ban c6 nhiéu RAM, va ban biét ban dang lam gi, hay bo danh d4u & muc “Use mmap” trong
phan cau hinh IOS router nang cao. Bam chudt phai vao mdt thi€t bi va chon Configure:
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de configurator

RO node

General = Memories and disks | Slots = Advanced
Delete nvram/flash/log files when stopping emulation
v | Use mmap
confreg: | 0x2102
Base MAC
exec area; | 64 MB =
jomem : 5 % =
Reset | .  Apply | X Cancel | [ & ok I

Dynamips ciing sir dung rat nhiéu niang lyc caa CPU, bdi vi né6 moé phong CPU ciia mot router
theo tirng chi 1énh (instruction-by-instruction). N6 khong c6 cach nio biét dugc khi nao thi CPU
cla router 1a ranh 10i, vi thé no thyc hién mot cach dy di cac chi 1énh tao nén cac chu ky ranh
r0i cia 10S — ciing gidng nhu thuc thi mot chi 1énh thuc thi cong vige “thuc t¢”. Nhung khi ban
da chay thong qua qua trinh “Idle-PC” cho mot IOS image, su tiéu tén CPU sé& duoc giam xudng
mot cach dang ké. Ban s& duoc tim hiéu vé chu dé rat quan trong nay trong cac phan tiép theo.

C4au hinh Dynamips

Dé sir dung Dynamips trong GNS3, ban phai cAu hinh dudng dan t6i n6 va cong nén (base port).
Nhing thiét 1ap nay s& duoc st dung boi Hypervisor Manager va dé nap tap tin .net. Truy xuat
vao phan Preferences trong menu Edit:
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w Preferences

General Dynamips

Dynamips |

- Dynamips | Hypenvisor Manager

Settings

Executable path:

‘smj/Desktop/dynamips-0.2.8-20070827-19/dynamips || ... |

Working directony

ftmp/ 1=
Base port: Base UDP: Base console:
| 7200 21| 10000 2{[ 2000 =

Terminal command:

term T %d -e 'telnet %h %p' >/devinull 2>&1 &

| | Automatically delete old files generated by Dynamips

v| Enable 10S ghost feature

Test

| v Apply H XCancei_: & ok

Thu muc 1am viéc 1a noi tat ca cac tap tin tao béi Dynamips dugc luu trit, bao gém NVRAM
cho router 4o, cling nhu bootflash, logfiles, va mot vai tap tin lam vi¢c khéac.

Tuy chon:
e “Automatically delete old files generated by Dynamips” s& xo4 tat ca nhiing tap tin cii
nhu nvrams cta céac router (n€u ban st dung mmap),...khi quay tro¢ vé ché do thiét ke.

e “Enable IOS ghost feature” dé str dung toan cuc (hodc khong) tinh nang ghost cua
Dynamips (Xem phan Toi wu hoa st dung b§ nhé dé bict thém chi ti€t).
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bé cho phép ban két ndi tdi cong console cua router 40, ban cling phai cau hinh terminal
command.

GNS3 s€ dua ra cho ban mdt command mac dinh nhung ban c6 thé thiét 1ap mot cai tuy y.
CéAu trac nhu sau:
%h = host

%p = port
%d = device name

Mét sé vi du vé Terminal Command

e Trén Windows:
Nguoi st dung TerraTerm SSH: C:\progra~1\TTERMPRO\ttssh.exe %h %p /W=%d /T=1
Nguoi dung PuTTy: start C:\progra~1\PuTTy\putty.exe -telnet %h %p

Nguoi dung SecureCRT: start C:\progra~1\SecureCRT\SecureCRT.EXE /script
c:\progra~1\dynamips\securecrt.vbs /arg %d /T /telnet %h %p & sleep 1

e Trén Linux:

Nguoi dung Gnome: gnome-terminal -t * + name + " -e ‘telnet * + host + “ ” + str(port) + '
> /dev/null 2>&1 &

e Trén Mac OSX:

Vi Terminal: /usr/bin/osascript -e 'tell application "Terminal" to do script with command

"telnet %h %p ; exit" -e 'tell application "Terminal” to tell window 1 to set custom title to
IIO/OdIII

Vo1 iTerm c6 named tabs: /usr/bin/osascript -e 'tell app "iTerm"' -e 'activate' -e 'set myterm
to the first terminal’ -e 'tell myterm' -e 'set mysession to (make new session at the end

of sessions)' -e 'tell mysession' -e 'exec command "telnet %h %p"' -e 'set name to "%d"' -e
'end tell' -e 'end tell' -e 'end tell'

Hypervisor Manager dugc st dung dé chay cac hypervisor ctia ban bén trong GNS3, nghia la
ban khong can phai bat chung 1én bang tay. Trinh quan ly nay cling giip giai quyét van dé gi6i
han st dung bd nh6 cho moi tién trinh khi chay nhiéu thé hién I0S trén mot hypervisor (xem
FAQ dé hiéu hon vé van dé nay) bang cach “can bang tai” cac thé hién trén nhiéu hypervisor.
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Hay nhin vao mét vi du cach n6 lam viéc:

Chung ta mudn chay 5 thé hién 10S, mdi cai sir dung 256 MB va chung ta cAu hinh gidi han bo
nh¢ sir dung cho mét hypervisor la 512 MB. Khi ching ta bat dau bai lab, hypervisor manager

s€ tao 3 tién trinh hypervisor dua trén cong thirc sau day (ban phai lam tron dén s6 tu nhién lon
hon ké tiép):

S6 lugng hypervisors = (256 * 5/ 512)

Trinh Hypervisor Manager gan 2 thé hién dau tién vao hypervisor dau tién, 2 thé hién ké tiép
vao hypervisor thtr 2 va thé hién cuoi cung va hypervisor thur 3.
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w Preferences

General Dynamips

Dynamips | Hypervisor Manager
Settings

Memory usage limit per hypervisor:

i_512 [

UDP incrementation:

|_ 100

S E

v| Use the hypervisor manager when importing

‘ v Apply ‘ X cancel || & ok |

Ngoai ra con c6 2 tuy chon khac trong Dynamips Preferences. “UDP incrementation” quy dinh
cach ma Hypervisor Manager ting Dynamips base udp port cho mdi tién trinh hypervisor dugc
tao (vi du, néu base udp port 1a 10000 trong Dynamips preferences va incremenation 1a 100, thi
n6 s& thiét 1ap base upd port cho hypervisor dau tién 1a 10000, 10100 cho cai thi hai,...)

Ghi chii: ¢6 nhiéu thong tin vé UDP issues c¢6 thé dugc tim thiy trong phan “Qua trinh hoat
dong Client/Server va Multiserver”.
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Tuy chon “Use the hypervisor manager when importing” dugc sit dung khi nap mot tap tin mo
hinh (topology file) (.net) vao GNS3. Néu tuy chon nay duoc chon va trong tp tin .net ban da
dinh nghia hypervisors dé chay trén localhost, sau d6 GNS3 nhan thiy ring nhing hypervisor
can duogc khai dong bang Hypervisor Manager. Néu n6 khong dugc chon, nhimg hypervisor
duoc ghi nhan 1a external hypervisor va phai duoc khoi dong bang tay.

Chay mét bai lab don gian

Trong phan nay toi s& hudng dan cac ban cach chay mot bai lab véi 3 router timg budce ting
budc mot.

Ché do thiét ké
Mic dinh, GNS3 khéi dong ¢ “ché do thiét ké”. Trong ché do nay ban c6 thé tao mo hinh mang
bang céach kéo tha cac node tir danh sach phia bén tay trdi vao man hinh phia bén tay phai.

Eile Ede Wiew Help
i ‘!u _?_. s % Emudation Moda 4 =]

Modes hypas o -l

B Fouter

i Edge |abel swich router

G Switch
Rl
AT switch
Frame Felay swich

Clodsg

i I
Cansala =

Dynagen managament console far Dynamips (adapted far GNS3)
Copyright (el 2005-2007 Greg Anyuzel
Copyright (<) 2007 GNS3 Projact

-

Ké tiép, thiét 1ap duong dan dén tap tin anh IOS b§1r~1g cach chon menu Edit 2> I0S images (hodc
bam CTRL + SHIFT + I). Sau d¢6 thiét lap duong dan cho tap tin anh 10S, chon nén (platform)
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va loai (chassis)(néu c6 thé) va dién mot gia tri IDLE PC. Mac dinh, ban sir dung hypervisor
duogc tich hop (dynamips dugc quan 1y bédi GNS3) dé chay IOS ctia minh.

‘w 10S images and hypervisors

I0S Images | Hypervisors |

Settings Images

Image file : |/grossmj/l0S/c2600.image | [D I0S image ¥ Chassis
localhost:/nome/... 2610

Platform: | 2600 A

localhost:/home/,.. 7200

Chassis: 5251 0 -

IDLEPC: | OxB04alcec
Default image for this chassis
Hypenvisors

v Use the hypervisor manager

saturn: 8000

|' Save | Edit ‘ Delete | x::losei

Néu ban mubn sir dung hypervisor bén ngoai (ban phai tu khai dong), ban co6 thé ghi nhan ching
trong tab “Hypervisors” (xem phan “Qua trinh hoat dong Client/Server va Multi-server” dé co
thém thong tin).

Tat ca nhitng thong tin xac dinh IOS va hypervisor dugc luu trong tap tin gns3.ini, vi thé ban chi
can ghi nhan ching mét lan.

Luu ¥: tap tin gns3.ini nam trong thu muc %APPDATA% hoic %COMMON_ APPDATA%
trén Windows va SHOME/.config/ hoac /etc/xdg/ hoac /etc/qt4/ trén Linux/Unix.

Mot khi tap tin anh IOS da dugc ghi nhan, ban c6 thé cAu hinh cac node cua minh (bém chuot
phai vao mot node va chon Configure).

Ban c6 thé ap dung nhirng thiét 1ap giong nhau cho tat ca cac router bang cach chon “Routers” ¢
cay phia bén trai hodc cho mét router xac dinh nao dé bang cach chon tén ctia n6 trén cay.
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v Node configurator

Routers group

. General | Memories and disks | Slots | Advanced |
I0S image: localhost:/home/grossmij/l05/c7 200.bin - \
Startup-config: | | |_‘
Console port: | 0 if:
Midplane: | VKF =
NPE: 'npe-200 il

Reset | | o Apply H X cancel || ok |

Trong phan c4u hinh node, ban ¢ thé chon IOS dé sir dung va cau hinh nhiéu thi khac nhu
startup-config, kich thuéc RAM, cac khe cam, v.v...

Ké tiép, thém cac két ndi giita cac node (bdm vao nat “Add a link” trén thanh menu, chon node
nguén va node dich). Ban s& duoc nhic nhd rang ban c6 thé chon lai két ndi (Ethernet, serial...).
Néu ban & GNS3 tr dong gan module thich hop phu hop v6i loai két ndi ciia minh trén slot cta
router ctia ban va chon interface thich hop dau tién dé két ndi.

Ban c6 thé tu chon interface dé két ndi cho lién két ctia minh bang cach chon phuong thirc lam

bang tay tir menu drop-down. Nhung hiy ghi nhé trong dau rang sau d6 ban ciing phai cau hinh
béng tay cac slot trén router ctia minh.
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Fle Ede view Help
>3 % Qe (@] @ [ [ [

wodes Tipes @ |

Switch
Hukb

| BT switch
| B8 Frame Felay switch
Clowud

AT

Console B
Cynagen managemant console for Dynarmips (adapted for GNS3)

Copyright {o} 20082007 Greg Anuzell

Copyright {e] 2007 GNST Praject

i

Ghi chu: sir dung cac interface dugc danh dAu mau xanh, dung su dung céc interface danh diu
mau do.
Ché dé mé phéng

So d6 mang cta ban di duoc tao. By gid chuyén sang “ché 6 mé phong” (bam vao nut
“Emulation Mode” trén thanh menu).

Thanh phé Hé Chi Minh — Thang 11 ndam 2007 13



Bui Quoc Hoan — Dién dan AdminVietnam (www.adminvietnam.vn)

- —

Ble £dt wew Hel
XX Y Soeenwde 0> [0 O

:_. Topology Summary = 1)
= & RO
51/1 s connectad to B2 5141
s100 i% connected te BL s1/0
= @ Rl
5101 s connected ts R2 5100
5100 i% connectad te RO 5170
R2
s1/1 |5 connected te RO 5141
a1/ 0% connected to R1 5141

. Show hostrame

Al i) |

Console

Dynagen managemant consele for Dynamips (adapted far GNS3)
Copyright fc) 20052007 Greg Anuell
Copyright (2] 2007 GNS2 Project

i

M6 hinh mang cua ban cung voi tat ca cac thiét lap sau d6 duogc tao trén cac hypervisor. Ban co
thé bat/tat/tam ngung mot thé hién 10S bé‘mg cach bam chudt phai vao mot node. Néu ban di
khoi dong mot node, ban c6 thé truy xuat vao console cia thiét bi d6. Ghi chu: c6 thé chon nhiéu
node dé thyc thi thao tac trén cac node d6 mot cach déng thoi.
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v GNS3 =
fle Edit ‘Wew Help
W 2 > ¥ D osigimede 8 = 00 [

= Tapalagy Summary 2®
| = & A
5111 is connected to B2 5171
s1/0 |3 eannected Lo RL 5170
= & RL
5111 Is connected to R2 2140
505 connactad to RO 5140
= & A2
5111 is cannected to RO s1/1
5140 is cannected Fa BRI £1/1

(LTI
Console

.r.‘gnag-an management conacls for Dynamips (adapted for GNS3)
Copyright {cl 200%5-2007 Grag Anueedi
{Copyright {c) 2007 GMNS3 Progact

= ||nt

| Mame T State Serwar Cansole
RO T200 running  lecalhost: 7200 2000
iRl 7200 stoppad Ipcalhast:7200 2001
RZ FE00 running Jocalhost: Y200 Z00Z

-

Mot khi d3 két ndi vao dudng console cta router, ban c6 thé gan cac dja chi IP thich hop vao céac
serial interface (ban co6 thé xem cac interface da dugc két néi bang cach nhin vao bang tom tat
mo hinh ¢ phia bén tay phai hodc d€ chudt 1én mdt lién két), va “no shut” ching, boi vi chung da
thuc su duoc két noi.

Lam viéc véi Console

Ghi chu: khung Console & phia dudi chi sir dung dugc khi ban dang ¢ ché do mo phong.

Tt man hinh Console, str dung 1€nh help dé xem danh sach cac 1énh hop 1€:
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Lnfibdis

[rymagen management consoée for Dynamipa (adapted for GHE3)
Copyrght (o) J00%- 2007 Greg Anudeli
Capyright (o) D007 EMNES Projact

-

Docirment ad commands (1yes hals «Togcs=

caphoe console  esport Fest bt py sawe show  suspend
ciear  ciecohrssct fller idispc fa e el start telnst
conlrey wa Falp  anport pulh resdme sl Glep e

-l

bé dugc giap do vé mdt 1énh cu thé nao do, c6 thé g0 help command hoic command ?.

Canenla

-

Documented commands {bype beln <topic=)

capturs consale espodt hist st gy sewe show suspend
clear daconnect Ater dlepe o reload send  slarl telnet
corfrag e hefp mpan push rasume ghall stop  wer

-

corfrag {iall | rauber] [routers] =iwd-0sFFFFs]
sot the canfag registeris!

-

Pé tat mot router 4o, sir dung 1énh stop. Ca phap nhu sau:
stop {/all | routerl [router2]...}
Dé tit mot router cu thé, dung 1énh stop tén_router:

Caorsnla

Cacumantad commands (Bype halp <topice];

capturg congale edport hist  Bst py Reve ahow  suspend
tiwar dsconnect fiter diepc no  refoad send start teinet
carfreg sl help  rparl push redume shell slop Wer

-
corfrag {iall [rauter] [router?] =) -sFFFFs]
set the canfig registaris)

- ml
1000M 'RL’ stoppead
-

Va dé chac chan rang router da dugc stop:

Thanh phé Hé Chi Minh — Thang 11 ndam 2007
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Consois o

Ly e PrLIp nMEA L R P weLEEIL e Ins el Tt

-l
coflreg {fab | routerl [routerd] =Cul-FFFF=1
sat the config ragistens)

- -]

19048 Al stappad

-

Name lpe Slate Gl et Carisole
Rl Taan NG |ecainost- 7200 3000
Rl FIa0 stopped Socalhast:T200 Z001
[L¥] Faamn stepped  bocalboal 7200 2002

Ban ciing c6 thé dua ra mot list cac router can stop, hodc dung 1énh stop /all dé tat tit ca cac thé
hién cua router.

bé khoi dong lai R1, st dung 1énh start:

start {/all | routerl [router2] ...}

Cansale o
confrag {iall | rower] [router?] sosd-LeFFFFm=) -
set the canfig register{s}

- L]

E0=03M 'AL' stopped

-0

Mama  Tpe Stafta  Server Lonachs

AD 1200 minning  locafhost: 7200 2000

Al T269 opped locakbosti 7200 2001

A3 72080 stopoed localosC:TRO0 2003

- Rd

LE0AM B2 srarted

-l

Lénh reload I0S khong duogc hd trg boi Dynamips dbi voi router 0. Vi thé ban c6 thé st dung
1&€nh reload cua console. N6 thuc hién mdt stop, theo sau bdi mot start. PE reload tat ca cac
router trong bai lab, sir dung 1énh reload /all:

C o ol ]
Rl ThD stoppad ocalbast:TI00 200] -
R2 T 200 stopped focalhast: 7200 2002

- R

1004 AT startad

- tall

1O R stoppad

*# Errar: router “Al” & already stopped
1 905 B slapped

100 AN startan

1000 AL’ startad

10008 R alamed

-

Céc lénh tam ngung (suspend) va khoi phuc (resume) cé cu phap tuong tu nhu stop va start,
nhung ching tam dung mdt router xac dinh:
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Ccan A ods i
i 2 fal -
10033 AL 5L s ed
10048 AL’ suspended
10058 R sugpendad

-

Name fpe Slate g et Corigole
Fd T a0 suspended lecalnoel: 7200 2000
Rl T200 suspended localhost 7200 2001
2 7200 suspended lecahotr 7200 2002
- Jall

1 0 RN Tesnimes gl
1 0048 A repumsg
10658 R resumed
|

Lénh exit durng va xo4 tat ca cac thiét bi ra khoi mang va tro vé ché dd thiét ké. Néu ban thoat
khéi Console, sy m6 phong cling s€ ngung theo.

Tinh toan gia tri Idle-PC

Ban c6 thé nhén thiy raing sy mo phong trude dé cua minh 1am cho CPU cua hé thng hoat dong
t6i 100% va ludn ndm & ngudng d6. Pidu nay 1a béi vi Dynamips khong biét khi nio router ao
dang rdi va khi nao n6 dang thyc thi nhitng cong viéc hitu ich. Lénh “idlepc” thuc hién phan tich
trén mot tap tin 4nh dang chay dé xac dinh cac diém giong nhét trong ma dai dién mot chu ky
nghi cua [0S. Mot khi dugc &p dung, Dynamips “ngung” router 4o thuong xuyén khi chu ky
nghi duoc thue thi, giup lam giam s tiéu tén CPU trén may chu ma khong 1am giam kha ning
xtr ly cong viéc thyc té clia router.

Duéi day mo ta cach ma qué trinh dugc thuc thi. Pau tién, tao mot router don trong ché d thiét
ke, chon tap tin anh IOS s& chay, va chuyén sang ché d6 mo phdng.

Sau d6 bat router (20) va telnet vao nd. Néu ban gip dau nhic IOS autoconfig, chon “no”. Néu
khong, ding bam bat ctr thir gi:
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Trying 127,0,0.1...
Connected to localhost

cisco EE:J_IE | HF'EL

ytes of non-u tile cor ration MeEmory., .
2K bytes of proceszor board System flash (Read/lirite)

-== System Configuration Dialog ---

Would you like to enter the initial configuration dialog? [yes/nol: |}

Poi cho tit ca cac interface duge khai dong. Sau do6 doi mot chut dé chic chin ré‘mg router
khong con boot nira va dang nghi. Phién lam viéc cua ban trong giong nhu thé nay:
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Press RETURN to get started!

lar 1 00:00:00,400: ZPA-3-NOTSUPPORTED: PA in slotl |
not supported ' %
' ow diag” in fully loaded IUS image

a newer version may be needed,

HP*:—UFEHHW 1,,r,,,hl_,_~ E‘rhrr ot 0/0,
{

Technical Su

Copyright (c)

Compiled

*Mar :

a cold

*Mar 1

dminist

*Mar 1 24.059: ZLINEPROTO-5-UFPDOWN: Line protocol on Intertface Ethernet(/
0, changed state to dnmnl

Bay gi0, quay tr¢ lai man hinh Console cua GNS3, va dung 1énh idlepc get routername. Ban s¢
thay mot théng bao rang cac thong sb dang duoc thu thap, va khoang 10 dén 20 gidy sau ban s&
thidy mot danh sach cac gia tri idlepc tiém ning:

Thanh phé Ho Chi Minh — Thang 11 nam 2007 20



Bui Quoc Hoan — Dién dan AdminVietnam (www.adminvietnam.vn)

w idlepc b 4

Potentially better idlepc values marked with '+
Enter the number of the idlepc value to apply [1-7] or ENTER for no change:
1: Ox804alcec [B2]
2: 0xB04ale30 [424]
3: OxB04ale50 [1]
4: 0xB050bf70 [156]
S: Ox804868f8 [334]
6: 0x8048ef68 [2]
7: 0x8048ef80 [1]

i |
| XCancelH & ok ]

Cac gia tri c6 kha nang cho két qua tét dugc danh ddu bang diu hoa thi (*). Chon mét trong cac
gia tri trén dé thtr tir menu va bAm OK. Ban dé y thay rang trén mady cua minh (may dang chay
céc tién trinh dynamips) ty 1¢ su dung CPU da duoc giam dang ké. Néu thé, ban da tim dugc
mot gia tri idlepe tét ddi vé6i tap tin anh 10S nay.

L=, - 'l
Dynagen marasgemerd consoie for Comamips (adapted for GNE31
Copyright dch 0052007 Greg Anusli

Cepyright (o) B30T GMS3 Projact

- * RO

Warmung Harting PR wih ng -d!-r.r wAkIE

1 0050 ‘AL stamed

- Al

- et R

Pleaes wait whils gathedng statistcs

Applied dlepe walie Dal04aL £8 1o MO

-l

Néu ty 18 sir dung CPU khong giam xudng thi ban nén thir voi mot gid tri khic. Go idlepe show
routername d¢€ hién thi danh sach cac gia tri da dugc xac dinh trudc do, va chon mdt gia tri
khac.

Gia trj Idle-PC 1a riéng ddi v6i mot tap tin anh I0S. Chiing c¢6 thé khac nhau d6i voi cac phién
ban IOS khéc nhau, va tham chi vi cac tap tinh nang khac nhau ctia cuing mdt phién ban IOS.
Tuy nhién gia tri Idle-PC khong phy thudc vao may ciia ban, hé diéu hanh hay phién ban cua
Dynamips.

Thanh phé Hé Chi Minh — Thang 11 ndam 2007 21



Bui Quoc Hoan — Dién dan AdminVietnam (www.adminvietnam.vn)

C6 thé Dynamips khong thé tim thiy cac gid tri idlepc cho mét tép tin anh, hodc cac gia tri tim
thiy khong c6 tac dung. Néu diéu nay xdy ra, hiy cd ging thi lai qua trinh mot 14n nira. Hoic 1a
ban dd khong gip may véi tip tin anh d6 (mic du truong hop nay rat hiém khi xay ra).

Sau khi tim dugc mot gia tri idlepe tdt, ghi lai s6 & dang thap luc phan (vi dy, 0x8048ef80).
Quay tré lai tap tin anh IOS trén menu Edit. BAm dup chudt vao tén tap tin anh bén 6 bén phai
dé m¢ bang thiét 1ap cta nd qua 6 bén trai. Pién gia tri idlepc, va bam Save. Qua trinh nay chi
can lam mot 1an ddi véi moi I0S. Mdi khi ban mé GNS3, cac gia tri s& duoc thiét 1ap sin. Ban
chi can dién gia tri idlepc mdi khi ban thiét 1ap 1an dau tién cho mot phién ban I0S moi.

Str dung mét thiét bi Frame Relay

Dynamips (va do d6 ca GNS3) cung cap hd tro mot frame relay switch tich hop. Nhin vao frame
relay lab:

I _" " “¥/| &3 Design Moda ' =00 O
&  Topology Summary 8]

= @ R0
=1/0 Is connacted ta FO 1

= @ Fl
RO 5170 is connected to FO 3

= @ R2
= £1/0 is connacted to FO 2

= @ Fo
1 is connected to RO s1/0
35 connected to AL §1/0
2is connected ta B2 51/0

Console 58

Dynagen management console for ynamips (adapted for GHNS3)
Copyright {c) 2005-2007 Greg Anuzelli
Copyright {c) 2007 GNS3 Project

-
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Chung ta da két noi cac cong serial trén cac router vao cac cong 1,2 va 3 trén mot Frame Relay
Switch tén “F0”.

'w Node configurator

¥ Frame Relay switches FO node
Hypervisor
¥| Use the hypervisor manager
localhast: 7200 -
Source Mapping
Port: | 3 21 PortDLCl v Port:DLCI
— — || [1:102 - 2:201
204 2| {1103 3:301
21203 3:302
Destination
Port: [4 &
DLCI: | 303 i|
Add Delete
| Reset | | o Apply | X cancel I| @Pok i

Thoéng qua Node configurator chiing ta gan mt DLCI cuc bo gia tri 102 vao cong 1, gan véi
mot DLCI 201 trén cong 2. Hai port con lai cau hinh tuong tu, do d6 tao mot full mesh PVCs
gitra 3 router (103 <> 301, va 201 <-> 302).

Ghi cha: Frame Relay switch dugc mo6 phong (emulated) bo1 Dynamips su dung LMI 1a ANSI
Annex D, khong phai Cisco.

Khoi dong bai lab:
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L DN S0

[ynagen marsgemant congede for Dynamipa (adapted for GH530

Coparight Loi J00- 2007 Lneg anugsll

Coparigh (of 3007 GNST Project

-

Ham= o kate nEresn Cormele
i 7300 rring  lecalhost: 700 2000
Rl 7200 urning  lecalhost: 7200 2001
PR3 7200 nrrng  locabhosti? 200 2002
Fi FRSW slwsys o ocabhost 7200 nia

Frame Relay switch FO dugc liét ké, nhung ban khong thé dirng, khoi dong, tam ngung hay khoi
phuc no6 gidong nhu lam véi cac router do.

ATM switch ciing c¢6 thé duge cau hinh mot cach twong tu.
Giao tiép v&i mang thuc

Dynamips c6 the tao cau ndi giita interface trén router a0 véi interface trén may that, cho phép
mang 40 giao tiép voi mang that. Trén hé théng Linux, diéu nay dugc 1am véi NIO linux_eth
NIO (Network Input Output) descriptor.

Pé str dung tinh nang nay véi GNS3, ban phai tao mot thiét bi “Cloud”. Mét cloud dai dién cho

két ndi bén ngoai cua ban. Sau d6 ban phai ciu hinh né. Trong vi du ndy chung t6i thém
NIO_linux_ethl NIO:
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v Node configurator %

E Clouds I
e <0 Node

NIO Ethernet | NIO UDP | NIOTAP | NIO UNIX | NIO VDE

Generic Ethernet NIO (require root access)

o ¢l

| lo | | Add Delete -
[ Linux Ethernet NIO (require root access)

[ethy 3

| ethl ] | Add I | Delete j

[NIO_linux_etheetht

Reset _ | v Apply H X cancel ” & ok I

Sau d6 ban c6 thé két ndi “cloud” ciia minh t6i mot router hodc mot Ethernet switch. Trong hinh
bén dudi, chiing ta két ndi interface e0/0 clia router t6i interface ethl trén mdy tinh. Packet di ra
tir e0/0 duoc chuyén vao mang that thong qua ethl, va packet quay tro vé s& theo dudng cii quay
tr& vé router 4o.
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Ble Edit Wiew Help

x> [ Soeomde @ 00 [

| Topsdogy Summary 2T
= @ RO
a0fl) |5 comnected to 10,0,0,0/8 NIC_linus_ath: ethl
= @ 10.0.0.0

10.0.0.0/8

) |
Caonsole
|Dynagen managemant censole for Dynarmips (adapted far GHS3)

Copyright (] 2005-2007 Greg Anuzell
Copyright (c] 2007 GMES Project

-

Trén hé thong Windows, thu vién Winpcap duoc sir dung dé tao két ndi nay. Pinh dang giao
dién hoi phurc tap hon so véi trén hé théng Linux. GNS3 s& thuc thi mét tién trinh tu dong — phat
— hién véi su giup do ciia Dynamips dé 1iét ké cac interface kha dung Néu khong detect dugc, su
dung shortcut tao boi GNS3 Windows installer (cam on Dynagen). Trén desktop, bam vao
shortcut “Network Device List™:
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o Mptwork device list ..fD;.xI

Cigco V288 Simulation FPlatForm Cvercion B.2.6—RCZ—xB6)
Lo Py 1ght AWES  Adh Cheistaphe Fillot.

etwork device 1i

rpcap s Aok ices~HPF_Cenericlialupidapter = Hetwork adapter "Adapter For gener
i dialup UFM capture’ on L host :

rpcap: S DevicesHPE (HEOHIBDD-F1 8418492 F4-H4aB 8484487 : Hetwork adapter
'Broadeam MetXetrene Gigahit Ethevnet Didver (Hicvocsoft's Packet Schadulees? ' on
local host

rpcap A Dbeu ices~HPF_4{92096691 -E307—444E-872B-F16BYEY42A73 : Hetwork adapter
"URuare Uirtusal Ethernet RAdapter” an Local | t

rpcap: S sDevicesHPF _{hb2AZ4E7-BEA3I 441 3-83DRA-CAFE4 ]I.:l'.-‘f.llz':]-'H B : Hetwork adapter

'Blust :h PAM Deduvar {Micre e Packet editlepd 1 s

rpcap S e iy NPF _{DI496EDY : 1g=541 BANY (L e ! Hetwork adapbter
"UHuvare Uirtual Ethernet Adapter’ on local host

Ilae an Follo T
Fa 8 HIO_gen_ethisDevice~HPF_{...%

Press any Key to continue

Vi thé trén hé thong Windows, toi str dung:
\Device\NPF_{B0O0OA38DD-F10B-43B4-99F4-B4A078484487}
dé két nbi t6i Ethernet adapter trén may. Ban can dua gia tri nay vao 6 Generic Ethernet NIO khi

cAu hinh thiét bi « Cloud » ctia minh. Chon thiét bi tir danh sach s6 xubng, hodc dan nd vao 6
bén canh nut Add. Sau d6 bam nut Add dé dua thi€t bi vao 6 trong bén dudi nut Add.
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2]
= Clouds J
- CO node
NOEthernet | mrouoe | miomar | mounx | mrowoe |
—zeneric Ethernet NIO {reguire rook access)
|_'g£:uevima':,NFF_{DSB&&CQ?—FCAD-4B?2£4?4—A93&9E10E43|::u} =
ISEEECQ?—FCAD—4B?2—B4?4—A’§B&9E10E43D}— Add | | Drelete ]
MIO_gen_eth:iiDevicelNPF_{DS866C97-FCAD-4B72-6474-A0B39E 10F4 50}
—Lifiux Ethernat NIQ (Fequire rock accass)—
| Buchel Delets I
Reset | (874 I Cancel I Apply I

St dung thiét bi Ethernet Switch

Dynamips ciing cung cp mot Ethernet switch 4o tich hop ¢6 hd tro VLANS véi kiéu dong goi

802.1q. Xem lab bén dudi:

Thanh phé Hé Chi Minh — Thang 11 ndam 2007

28



Bui Quoc Hoan — Dién dan AdminVietnam (www.adminvietnam.vn)

- GhS3 Tk
Ble Edit wbew Help

w2 U] Qoeren  w @000
[ =l Topalogy Summary BE
+ @ 50
= @ RO
£0/M is coonected ta 501
R1 e
80N 5 conneted to 50 2
i @ 10.9.0.0/8

RO

10.0.0.0/8

Cansole AR

Dynagen management console for Dynamips {adapted for GHE3)
| Copyrighe: [} 20052007 Greq Anuzall
Copyight [c) 2007 GNE3 Praject

-

Port 1 trén switch (két ndi t6i R1 €0/0) 1a mot access port trong VLAN 1. Port 2 ciing 13 mot
access port. Port 4 1a mdt trunk port (dugc xac dinh véi tir khod dotlq) véi mot native VLAN 1.
Trunk port trunk tat ca caic VLAN t61 switch.
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‘v Node configurator

E 3heme*t switches SO node

Hypervisor

¥ Use the hypervisor manager

41k

Setfings Ports

Port: |5 2| Pot v VIAN Type
1 1 access

e,

M"[l ‘ﬂ 2 1 access
3 1 access

Type: |duth ,| 3 1 dotlq ;
S 1 access

Add || Delete | |6 1 access
7 1 access
g 1 access
Reset | | v/ Apply XcanceiH & oK ‘

Maic dinh trong GNS3, mot switch c6 8 access port duoc cAu hinh nim trong VLAN 1.

Ban ciing c6 thé két ndi 1 switchport t6i « thé gidi thue» bang cach két ndi switch téi mot thiét
bi « Cloud ». O day ching ta dang két ndi 1 trunk port (déng goi dot1q) v6i mot native VLAN 1
t6i interface ethl ctia may tinh, hodc thiét bi mang Windows sir dung NIO gen_eth Winpcap
NIO (xem thém phan Giao tiép v6i mang thwe). Néu interface cia may tinh nay duogc két ndi
t6i mot switch thuc dugc cau hinh trunking, ban co thé dé dang két ndi tGi bat ctr thé router ao
nao vao bit ct VLAN nao ban mudn.

Console bao gdm CLI command dé hién thi va xoa bang MAC address cua Ethernet switch ao.
Nhitng 1€nh nay 1a show mac Ethernet _switch_name va clear mac ethernet_switch_name.
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St dung thiét bi Hub

GNS3 cho phép ban tao thiét bi hub. Thiét bi hub 1a thiét bi ciu hinh don gian nhat bo1 vi ban
chi can chon sd luong port cho mdi thiét bi (mic dinh 1a 8 port). Dudi dy 1a cAu hinh cta 1 bai
lab str dung hub:

R A "‘h‘ L2 EmutionMeds | S B

gl Fnuiter with fircaail

gad Edpe label satich rouner
o Switch

Hib

AT swRch

frame Relay swkch
Chead

] ._|._Z
Console HE

Cynagen management console for ymamips ladepted For G453
Coryraght () 2005-2007 Grag anuzel
CD.'\:.ﬂgl'! {eh 7007 GNS3 Project

-

Trong vi du ndy RO va R1 chia sé chung 1 dudng truyén théng qua hub.

WIC Modules

Dynamips 0.2.0-RC1 d4 h tro thém cho nhiéu WIC moudule. Hién tai, d3 hd trg WIC-1T va
WIC-2T trén cac nén1700, 2600, 2691 va 3700, va WIC-1ENET trén 1700. Xem phan “Céc
phan cing hién tai d@ m6 phong dugc” dé co6 thém thong tin vé cac model va sb lugng khe WIC
hd trg cho mdi nén.
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Ghi chu: hién tai GNS3 chua hd tro WIC module cho router 1700, nhung tinh ning nay s& duoc
tich hop trong phién ban trong tuong lai.

Qua trinh hoat dong Client/Server va Multi-server

Ché d6 Dynamips “Hypervisor” dugc GNS3 str dung la mot kénh giao tiép TCP/IP, vi thé GNS3
c6 theé chay trén mét may khac voi may cai Dynamips. Di€u nay duoc lam bang tay bang cach
xac dinh mot hypervisor trong cura s6 “IOS images and hypervisors”.

-

105 Images Hypewisors-

Settings Hypervisors

Host: remote host Host:Port v Base UDP
Port: | 7210 = |

Base UDP: 10000 S

Base console: | 2000 -:_-é

Working directory | ftmp

Save | Edit || Delete | ¢ Close |

O déy chiing ta c6 mot hypervisor s& ling nghe trén cong 7210 trén may “remote_host”. Ban
cling c6 thé chi duong dan day du toi thu muc 1am viée noi hypervisor s& luu tat ca cac tap tin
né tao ra trén Dynamips host. Hiy chac chan sir dung dung dau ngin cach thu muc (vi du déu /
cho hé théng Linux).

Ghi chu: ban phai st dung mot DNS name hay mdt dia chi IP trong 6 host.
“Base UDP” 1a cong nén (base) cho UPD NIOs ma Dynamips sir dung dé tao ra két ndi gitra cac

node. Dynamips S€ sur giung mot céng UDP cho mdi dau két ndi. Vi du, sau céng UDP s€ duoc
st dung cho mot két ndi full-meshed cua 3 router va mét base upd 1a 10000.
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Dud¢i day la output cua 1€nh netstat s& hién thi cho ban két nbi gilta cac node va céng UDP duoc
st dung bdi Dynamips:

udp 0 0 localhost:10000 localhost:10001 ESTABLISHED
udp 0 0 localhost: 10001 localhost:10000 ESTABLISHED
udp 0 0 localhost:10002 localhost:10003 ESTABLISHED
udp 0 0 localhost:10003 localhost:10002 ESTABLISHED
udp 0 0 localhost:10004 localhost:10005 ESTABLISHED
udp 0 0 localhost:10005 localhost: 10004 ESTABLISHED

Bay gio hiy tuong twong ban mudn chay 2 10S instances da duogc két néi véi nhau va dugce tao
trén 2 hypervisor khac nhau trén cung mot may va ban chon cung mét base UDP port cho cac
hypervisor. M01 hypervisor s& cb ging lay cung mot cong UDP (10000 trong vi du trude) cho
mdi dau cudi cua két ndi va, di nhién, dleu nay s€ “xung dot” boi vi Dynamips nghi rang chung
1a cac server khac nhau va do d6 nhiing cong UDP nay thi an toan dé sir dung lai.

“Base console” 1a mdt TCP base port ma hypervisor s€ sir dung khi ban m¢é mot console trén

mot 10S. Gia tri nay khong thé “xung dot” vi GNS3 sir dung cong thirc bén dudi dé tic dong

dén cong console trén mdi router: “base port” + router_id (duy nhét). Thé nén ban co thé dé
cac gia tri gidng nhau cho cac hypervisor.

Mot khi hypervisor cia ban dd duoc ghi nhan, ban ¢ thé két néi ching vao I0S image cia
minh. Chon tap tin anh, bo ddu chon & “Use the hypervisor manager”, va sau d6 chon hypervisor
ctia ban tir danh sach. By gio mdi router dugc cau hinh voi IOS image nay c6 thé lién lac dugc
v6i hypervisor kia.
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w 0S5 images and hypervisors X
I0S Images | Hypenvisors |

Settings Images

Image file : me/grossmj/l0S/c3640.bin E] [05 mage. ~ | Chassis
Platform: | 3600 s ] localhost:/ho.,. 3640
Chassis: |_364U :|

IDLE PC: | |

Default image for this chassis

Hypervisors

Use the hypervisor manager

[remote host:7210 |
I_ _E’,ave H Edit H _Qt_elete |m|

Ghi chu: hiy chic chin rang tat ca nhirng host-based firewall dang chay trén tit ca cac
Dynamips server (vi dy, firewall ctia XP SP2) déu cho phép nhiing traffic can thiét. N6 bao gébm
Dynamips server port (mic dinh 13 céng TCP 7200), console ports (vd: TCP 2000, 2001,...) va
nhitng cong sir dung bdi két ndi NIO giira cac interface, bat dau tir UDP 10000.

Ban ciing c6 thé chon hypervisor ndo ma céc thiét bi non-I0S (switch va hub) s& chay trén dé
khi cau hinh ching. Vi duy, trén mét Ethernet switch ban co6 thé chon hypervisor tir danh sach.
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‘w Node configurator

E hernet switches SO node

Hypervisor

Use the hypervisor manager

| saturn:8000 -
Settings Ports
Port: |1 - Port ~ VLAN Type
A *i 1 1 access
B! v 2 1 access
. . 3 1 access
Type: | access T 4 1 access
——— 5 1 access
i Add | Delete 6 1 access
PR 7 1 access
8 1 access

i Reset ‘ ‘ + Apply ‘ X cancel J & ok

O day chiing t6i chon cho switch chay trén hypervisor tén 1a saturn, cong ling nghe 1a 8000.

T6i wu hoa str dung bd nhé

Nhu da dugc mo ta trong phan “Swr dung tai nguyén”, bai lab cua ban c6 thé ti€éu ton mot luogng
16m bd nhé thuc va do. Tuy chon “ghostios” va “sparsemem” dugc thém vao dé giai quyet cac
van dé trén.

Tuy chon Ghostios c¢6 thé lam giam mot cach dang ké luong RAM trén may chii can cho bai lab
v6i nhiéu router chay cting mot IOS image. Véi tinh ning nay, thay vi mdi router do chira mot
ban copy IOS riéng trong RAM, thi mdy chi s& dinh vi mot ving bd nhd chung cho tit ca. Vi
du, néu ban chay 10 router voi cung mot IOS image va tap tin anh do6 co6 kich thudec 60 MB thi
ban d4 tiét kiém dugc 9*60=540MB RAM thuc khi chay bai lab. Bat tinh ning nay chi don gian
bang cach chon vao checkbox trong Dynamips preferences. Tuy chon nay dugc bat mac dinh va
duoc ap dung cho tit ca cac thé hién cua router trong bai lab.
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Khi dugce kich hoat, ban s& dé v thﬁy ¢4 thém mot sb tap tin trong cung thu muc voi tap tin
nvram cua router co6 tén dang nhu “c3600-1k903s-mz.124-10.image.ghost”. Day 1a tap tin
nmap’ed chtra viing nhé dung chung. Céc tap tin khic thudng dugc tao cting véi 1 thé hién cua
router ciing duoc tao ra (log, nvram, va ¢ thé ca tap tin bootflash).

Do luong lurgng bd nhd ciia may chi tiét kiém dugc véi ghostios co thé gip 1 chit kho khin do
su phirc tap trong viéc quan 1y bd nhd trén cac HPH hién dai. Xem thém bai viét nay trong phan
General cua Hacki’s Forum tiéu dé 1a “Understanding memory usage and RAM Ghosting”
(Hiéu 5 hon vé sir dung bd nhé va RAM Ghosting) dé c6 thém chi tiét.

Tinh nang “sparsemem” khong giup bao toan b nhd, ma thay vao d6 né lam giam lugng bd nho
40 str dung béi cac router. Didu nay c6 thé 1a quan trong, boi vi hé didu hanh giéi han mét tién
trinh & mirc 2GB bd nhé 4o trén Windows 32-bit, va 3 GB trén 32-bit Linux. Vi du, trén
Windows, sau khi ving nhé 4o st dung boi cygwin va cac thu vién khac ma dynamips phu
thudc vao, chi con chd dé cho 4 instance ctia cac router, mdi router 256MB. Bat tinh nang
sparsemem chi dinh vi by nh¢ 4o trén may chu ding b'fmg luong RAM ma 10S thyc su st dung
chtr khong phai 13 toan bo lugng RAM da duoc ciu hinh. Diéu nay cho phép ban chay nhiéu
instance hon trén mot tién trinh ctia dynamips trude khi ban phai dung dén cach chay nhiéu tién
trinh dynamips. Xem thém ciu FAQ nay dé biét thém thong tin.

Tinh nang “sparsemem” dugc kich hoat mac dinh trong GNS3 ma hién thoi khong cé tuy chon
dé tat n6. Ghi cht: néu ngudi dung mudn c6 mdt tuy chon dé tat tinh nang nay, hay cho ching
t6i biét,

Bat goi tin
Dynamips/GNS3 c6 thé bt goi tin trén interface Ethernet hay Serial 40 va ghi thong tin ra mot

tap tin capture dé str dung véi cac tmg dung khac nhu tepdump, Wireshark, hay bét ctr tmg dung
nao co thé doc dugc dinh dang tap tin cua libpcap.

Gia st ¢6 3 router, “r1” va “r2” dugc ndi v6i nhau thong qua cap Ethernet, va r2 ndi véi 13
thong qua két ndi serial point-to-point voi dong g1 HDLC.

Dé bt dau bit cac traffic trén interface f0/0 cta rl va ghi vao tap tin “rl.cap”, gd dong sau day
vao cua so console:

capture r1 f0/0 rl.cap

Dé xem cac traffic theo thoi gian thuc, mé tap tin voi Wireshark:
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v rl cap - Wireshark
Bfe [fdt Yew Go Coohre Ansiyre Statstice Meb

BIK

e 2@ x% s B e oo F B ;G qaaqan am

f."4'=| v Doresson.. Cew foply
[ o . %
i
|
|
83 122.844000 ccz01:0d:70:00: cc:0l:0d 00200 LOOP Beply
82 123.10900 cc:00:0d: : cc:00:0d:70:00:00 LOOP Reply
COP/VTP/DTP/PA Device ID: r1 Port ID: Fastithernetd/o
» Frame 87 (340 bytes on wire, 340 ByTes caprured)
|+ IEEE 802.2 gthernet
|+ Logical-Link Comtrol
| » €i3co Biscovery Protocel
&0 33 B2 ciiisses sPesisFus
06 72 32 e A eaEeE r2
20 53 6 .,..C1S¢C o JOS 50
53 of 66 ftware, 3600 Sof
49 4db 39 tware (C 3660-1x9
6r 6¢ 20 o035-M), versien
45 41 %3 12.4(10) , RELEAS
63 31 20 £ SoFTwA RE (FC1)
70 70 6F .Technic al suppo
77T Ze B3 rt: hitp i/ mww.c
73737 1500.Co8 /Techsup
74 20 28 port.Cop zrogght (
62 79 20 <) 1986~ 2 by
3 2€ 10 49 CI5C0 Sy stems, 1
ST 6% &2 g, .Comp 1led wed
Ia 32 37 L6-Aug- 06 O4:27
7 76 6% 61 oy prod _rel_teéa
}0116 &d OO0 06 00 Oe 43 69 73 63 6F 20 23 36 36 2000 m....Cit co 206860
012 2 00 1% 00 00 00 Q1 Of LEC DDA 0aDDO0 O .ovivvee semanims
(0130 Q0 03 00 13 46 61 73 74 4% 74 68 65 T2 Ge 6% 7 <1+ « FAST EThErnet
p1an I I IN AN AL AN NR A0 A AN FA AN NG G A2 60 Ain 3 i
File: "Co'Documents and Settrgs panuroh. TG 1My Documents Fersonal Dhymagen| POSD:95M: 0
Viée bat goi tin van ti€p tuc ghi cac goi vao tap tin output. Néu ching ta ping 12 tur rl, sau do
bam vao bi€u tugng “reload this capture file” sé& thay:
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e Lot Pen G0 Lahoe frehor Juleta b

B eaee o@«x%8 @e«soF i BE acaqgn am

L | * Baresin. Cew Ay
hb. v Tene oot Destranen memacal  Info -
286 426, 890000 CC:0L:0Q:70:00:00 COP/VTF/DTF/FPAGP. LU COP Dévice ID: r2 POt ID: FASTEUhernetd/ 0
! i r BT R
. FlH - H : 100 Rep iy
E : v repl
o ¥ H 4 TRl
. ; 3 & (s EIGRF K )
LERCELS o T | TeWlF Tcho (ping) request
10:0.0.2 Icxe Echo (ping) reply
10.9.0.1 ICWP . EChO (ping) request
10.0.0.2 P Echo (ping) reply
10.0.0.1 ICvP  Echo (ping) reguest
298 435.750000 10.0.0.2 1 e Echo (ping) reply
| 299 435.797000 10.0.0.1 10.0.0.2 MPp Echo (ping) request
| 300 435.812000 10.0.0.2 10.0.0.1 P Echo (ping) reply
1 301 435812000 10.0.0.1 10.0.0.2 Ivp Echo (ping) regquest
302 435.828000 10.0.0.2° 10.0.0.1 ItMP  Echa (oina) realv L4
¥
- —E—3 - TR - ™ o7 o
# Ethernet IXI, Src: cc:00:0d4:70:00:00 (cc:00:0d4:70¢:00:00), 0at: cc:01:0d:70:00:00 (cc:01:0d:70:00:00)

|= InEernet Protocol, src: 10.0.0.1 (10.0.0.1), par: 10.0.0. 2 {10.0.0.2)
version: 4
seader length: 20 bytes
#» Differentiated sServices Field: 0x00 (DoscP Ox00: Default; ECH: Ox00)
Total Leéngth: 100
Identification: OmO000 (0)
& Flags: Om00
Frageent offser: O
Time 10 Tfve: 255
Provocol: 1omP (OxOl)
» neader checksum: Oma’d6 [correct)
Source: 10.0.0,1 (10.0.0,1)
pestination: 10,0.0.2 (10.0.0.2)
¥ Internet Control message Protocol

Irmﬂhumnp}.mbﬂ; P: 3030: 33M: 0

Dé nging bét gbi tin, go:

no capture r1 f0/0
Dynamips / GNS3 ciing c6 thé bt goi tin trén interface serial. Trong truong hop nay ching ta
phai xac dinh loai dong g61 ma chung ta dang sir dung trén router, d&¢ Wireshark biét cach i
decode packket. Chung ta c6 céac tuy chon dong goi 1a FR (Frame-Relay), HDLC, hoac PPP. bé
capture cac traffic dugc dong géi HDLC trén lién két gitra r2 va r3, go:

capture r2 s1/0 r2.cap HDLC

Bay gid chung ta c¢6 thé mé tap tin r2.cap, va sau khi duoc decode s& gidng nhu sau:
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T r2.cap - Wireshark
e M Yew o0 Capbore fooiyie  Setats  Help

e aew o@ x%a AesoFl BEaaan am

[—m—:l ¥ DBorewson.. Ces jooly

M. - Tee Sorte Desnraton Pramenl | Info £

A JEL 50 NA A SLaMy LYNe KEepaiTve, GuTHOTRg SeEQUEnce 1us, FETUrM
5D 73 Hlmu N/A MNSA sLage Line keepalive, outgaing sequence 103, returms
: 10, 0,0, 5 224 0.0, 10 BILEP Hello
10.0.0.6 kcho (ping) request
224,0,0,10 £ E
F, I0.0.0.5  IceP Eiho (pirg) reply
1.3 ?Q. ?nn-oo 10.0.0.86 Echo (ping) reguest
36 T6. 797000 10.0.0.5 Echo {ptng) reply
87 76.813000 10.0.0.6 Eche (ping) reguest
56 76.828000 10.0.0.6 10.0.0.5 Echo (ping) reply
59 76.848000 10.0.0.5 10.0,0.6 e gcho (ping) request
60 76860000 10.0.0,6 10.0.0.5 ep  Echo (ping) reply
Bl 76.875000 10.0.0.% 10.0.0.8 &cho (ping
62 76.891000 I 10.0.0.5% ICer  Echo (ping

o Frame 54 (107 byres on wire, 107 bytes captured)

aAddress: wnicast (OxOf)

provocol: 1P (Ox0&E00)
# Internet Protocol, Src: 10.0.0.6 (10.0.0.6), Ost: 10.0.0.5 (10.0.0.5)
& Incermet Control Message Protocal

0040 ab cd ab ¢d ab cd ab cd ab cod ab od ab «d ab «d '
00530 ab cd ab cd ab cd ab cd ab cd ab cd ab cd ab cd e e
o060 3b cd ab ¢d ab ¢d ab cd 20 28 66 sasaanan AT

5
s & o4 ® &

0030 ab ed ab cd ab cd ab cd ab cd ab ¢d ab ed ab cd e

Cinco MOLE {ohelic), 4 bytes P E5 Dy B5 M D

Bay gio két thiic viée bat goi tin v6i “no capture r2 s1/0”. Chil y rang ban c6 thé bat nhiéu goi
tin trén nhi€u interface dong thoi trén cac router khac nhau.

Lwu va nap moét mé hinh mang

GNS3 ¢6 thé luu va nap mo hinh mang cua ban thanh dinh dang tap tin c4u hinh glong -INI cua
Dynagen (phan mé rong 1a .net). Piéu nay c6 nghia 14 ban c6 thé sir dung cac tap tin glong nhau
cho ca GNS3 va Dynagen. Béi vi GNS sir dung Dynagen nén c6 2 gi6i han lién quan dén viéc

st dung tap tin .net trong GNS3:

e Dé nap so d6 mang, ban phai cdu hinh duong dan Dynamips trong hop thoai preferences.
e D¢ luu so d6 mang cua minh, ban phai dang ¢ trong ché d0 mé phdng.

Ghi chii: Trong phién twong lai cia GNS3 ¢6 kha ning luu so d6 cia ban trong ché do thiét ké.
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Mot diéu ma ban phai luu ¥ 14 GNS3 quan 1y tap tin .net theo mot cach khac so véi Dynagen. Vi
du, tat ca nhirng thiét 14p (ram, rom, nvram,...) duoc ghi lai trong sub-section cta thiét bi va
khong phai mot phan trong mo hinh mau gidng nhu Dynagen. GNS3 ciing s& ghi lai gia tri
idlepc va tén tap tin anh IOS trong sub-section ciia thiét bi (bdi vi ban c6 thé dung nhiéu phién
ban IOS khac nhau voi cung 1 loai router). bé ghi d¢ Ién cach lam nay, ban co thé thiét 1ap mot
I0S image 1a mic dinh, sau d6 GNS3 s& tao mot mau sub-section 1 noi né s& luu trir tén tap tin
IOS va gia tri idlepc.

| 105 Images

Lobpenisors. |
Settings Images
Image file : ..fgrn:--ssmj,rIDEfczEDD.Image B 105 Image v Chassis

localhastiho., 2610

Platform: | 2600 s localhost:fho.., 2610
- F e localhost:fho.,, 7200

Chassis: | 2610 - 4

IDLE PC: OxB04alcec

v | Default image for this chassis

Hypervisors

v | Use the hypendsor manager

saturreBOOO

Edt | Delete %€ close

Trong vi du tiép theo day, chung ta s€ tao mot mot mo6 hinh bao gdm 3 router (doi 2610) va
chung ta s luu no6 trong ché do mo phong. Mot IOS image mac dinh cho doi 2619 ciing duoc
cAu hinh.
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]
[}

Duéi ddy 1a két qua cta tap tin .net luu lai:

sparsemem = True

ghostios = True

[localhost:7200]

udp = 10000

console = 2000

workingdir = /tmp/

[[2610]]

image = /home/grossmj/10S/c2600.image
idlepc = 0x804alcec

[[ROUTER RO]]

model = 2610
console = 2000
ram = 128
nvram = 128
rom =4

diskO = 8
diskl = 8

mmap = True

exec_area = 64

slot0 = CISC0O2600-MB-1E
slotl = NM-4E
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e0/0 = R2 e1/0
el/0 = R1 el/0
x = 15.0

y = -151.0
[[ROUTER R11]]
model = 2610

console = 2001

ram = 128

nvram = 128

rom =4

diskO = 8

diskl = 8

mmap = True

exec_area = 64

slot0 = CISC0O2600-MB-1E
slotl = NM-4E

e0/0 = R2 e0/0

X = -255.795418536

y = -31.8822509939
[[ROUTER R2]]

model = 2610

console = 2002

ram = 128

nvram = 128

rom =4

diskO0 = 8
diskl = 8
mmap = True

exec_area = 64

slot0 = CISC0O2600-MB-1E
slotl = NM-4E

X = 41.6776695297

y = 107.837049096

Bay gid ban c6 thé nap tap tin nay vao Dynagen hodc GNS3.
Ghi chu: xem thém bai huéng din vé Dynagen dé biét vé ciu tric cla tap tin .net
Nhirng Ién/tinh nang khac
Du6i day la mot vai Iénh khac ma ban co thé st dung trong ctra s6 console ma s& khong duogc
gidi thich trong bai huong dan nay. Xem hudng dan tryc tuyén (command /? hodc help
command) vé cach st dung:

e import / export — Nhip va xudt cic cdu hinh router tir nvram thanh tap tin dang text trén

may cta ban. Co thé sir dung dé 14y mot ban copy cua cdu hinh hién thoi, hodc nhu 14
mdt tinh nang “snapshotting” d€ luu lai cau hinh router trude khi ban tao nhirng thay doi.
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e push/save — Kha giéng voi import va export, nhung tap tin c4u hinh duoc luu dudi dang
base64 encoded “blobs” ngay trong tap tin network. Diéu nay cho phép ban phén phéi
toan bo 1 bai lab v6i so dd mang va cdu hinh IOS trong mdt tip tin .net duy nht.

o filter — Ap dung mdt loc két ndi vao mét interface. Hién tai filter duy nhét dugc hd tro
bdi dynamips 1a “freq_drop”, tirc 1a n6 s€ loai bo x packet ra khoi y packet trén mot lién
két (dé gia 1ap viéc packet bi thét lac).

e send — Sir dung dé giri nhitng 1énh hypervisor thé t6i dynamips (xem
README .hypervisor dugc dinh kém cung véi source ciia dynamips dé biét vé cac 1énh
ctia hypervisor). Cac 1énh hypervisor nay diéu khién cach ma GNS3 giao tiép véi
Dynamips. Lénh nay thong thudng chi dugc str dung néu phat trién mot tinh ning méi
trong dynamips, thir nghi¢m, hay don gian chi la to6 mo.

e ver — xuét ra phién ban dang st dung ctia Dynagen, ciing nhu 13 phién ban ctia mdi thé
hién ctia dynamips ma Dynagen dang két ni toi.

e hist — Lénh console history (giéng nhu “history” trong bash).

Ngoai ra cling nén theo doi su phat trién ctia Dynamips bang cac truy cap vao blog
http://www.ipflow.utc.fr/blog/ d c6 duoc nhiing thong tin méi nhat.

Cac phan ctrng hién tai da mé phéng dwoc

Muon tor mot bai gui cia ggee trong forum Hacki:

1710

Slots: 0 (available)

WIC slots: 0

CISCO1710-MB-1FE-1E (1 FastEthernet port and 1 Ethernet port, automatically
used)

Note, interfaces do not use a slot designation (e.g. “f0”)
1720

Note, interfaces do not use a slot designation (e.g. “f0")
1721

Note, interfaces do not use a slot designation (e.g. “f0")
1750

Note, interfaces do not use a slot designation (e.g. “f0")
1751

1760

Slots: 0 (available)

WIC slots: 2

C1700-MB-1ETH (1 FastEthernet port, automatically used)
Cards:

- WIC-1T (1 Serial port)
- WIC-2T (2 Serial ports)
- WIC-1ENET (1 Ethernet ports)

===========2600s===========
2610

Slots: 1 (available)

WIC slots: 3
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CISC0O2600-MB-1E (1 Ethernet port, automatically used)
2611

Slots: 1 (available)

WIC slots: 3

CISC0O2600-MB-2E (2 Ethernet ports, automatically used)
2620

Slots: 1 (available)

WIC slots: 3

CISC02600-MB-1FE (1 FastEthernet port, automatically used)
2621

Slots: 1 (available)

WIC slots: 3

CISC02600-MB-2FE (2 FastEthernet ports, automatically used)
2610XM

Slots: 1 (available)

WIC slots: 3

CISC0O2600-MB-1FE (1 FastEthernet port, automatically used)
2611XM

Slots: 1 (available)

WIC slots: 3

CISC02600-MB-2FE (2 FastEthernet ports, automatically used)
2620XM

Slots: 1 (available)

WIC slots: 3

CISC0O2600-MB-1FE (1 FastEthernet port, automatically used)
2621XM

Slots: 1 (available)

WIC slots: 3

CISC02600-MB-2FE (2 FastEthernet ports, automatically used)
2650XM

Slots: 1 (available)

WIC slots: 3

CISC0O2600-MB-1FE (1 FastEthernet port, automatically used)
2651XM

Slots: 1 (available)

WIC slots: 3

CISC02600-MB-2FE (2 FastEthernet ports, automatically used)

Cards:

- NM-1E (Ethernet, 1 port)

- NM-4E (Ethernet, 4 ports)

- NM-1FE-TX (FastEthernet, 1 port)

- NM-16ESW (Ethernet switch module, 16 ports)
- NM-NAM

- NM-IDS

- WIC-1T (1 Serial port)

- WIC-2T (2 Serial ports)

===========3600s===========
3660

Slots: 6 (available)

3640

Slots: 4

3620
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Slots: 2

Cards:

- NM-1E (Ethernet, 1 port)

- NM-4E (Ethernet, 4 ports)

- NM-1FE-TX (FastEthernet, 1 port)

- NM-16ESW (Ethernet switch module, 16 ports)

- NM-4T (Serial, 4 ports)

- Leopard-2FE (Cisco 3660 FastEthernet in slot 0, automatically used)

2691 (The 2691 is essentially a 3700 with 1 slot)
Slots: 1 (available)

WIC slots: 3

3725

Slots: 2 (available)

WIC slots: 3

3745

Slots: 4 (available)

WIC slots: 3

Cards:

- NM-1FE-TX (FastEthernet, 1 port)

- NM-4T (Serial, 4 ports)

- NM-16ESW (Ethernet switch module, 16 ports)
- GT96100-FE (2 integrated ports, automatically used)
- NM-NAM

- NM-IDS

- WIC-1T (1 Serial port)

- WIC-2T (2 Serial ports)

7206

Slots: 6 (available)
Chassis types:

- STD

- VXR

NPEs:

- NPE-100

- NPE-150

- NPE-175

- NPE-200

- NPE-225

- NPE-300

- NPE-400

- NPE-G2 (Requires the use of NPE-G2 IOS images)

Cards:

- C7200-10-FE (FastEthernet, slot 0 only)

- C7200-10-2FE (FastEthernet, 2 ports, slot 0 only)
- C7200-10-GE (GigabitEthernet, slot 0 only)

- PA-FE-TX (FastEthernet)

- PA-2FE-TX (FastEthernet, 2 ports)

- PA-4E (Ethernet, 4 ports)

- PA-8E (Ethernet, 8 ports)

- PA-4T+ (Serial, 4 ports)

- PA-8T (Serial, 8 ports)
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- PA-Al1 (ATM)
- PA-POS-0C3 (POS)
- PA-GE (GigabitEthernet)

Cac cau héi thwong gap
Lam sao toi xac dinh dwoec gia tri idle pc tir GNS3?
Xem phan “Tinh Idle-PC” trong bai hudng dan nay.

Khi tdi c6 ging chay nhiéu hon 4 router (véi 256 MB danh cho méi c4i) (hodc 6 router véi
160 MB danh cho moi cai) trén Windows, hoac hon 7 router v4i 256 MB danh cho moi cai
(hoac 11 router véi 160MB danh cho moi cai) trén méi trwong Linux 32-bit thi Dynamips
bi 16i.

Vén dé nay sé& khong xay ra néu ban st dung Hypervisor Manager (mic dinh) voi thiét 1ap dung.
Hypervisor duoc thiét ké dé “can bang tai” cac thé hién cua IOS trén nhiéu tién trinh cia
Dynamips, nhung néu ban st dung nhiéu hypervisor trén may chu & xa, van dé nay 1a do giéi
han bd nhé danh cho 1 tién trinh.

Theo méc dinh, han ché vé bo nhé cho mét tién trinh trén Windows 1a 2GB (bao gém ca bo nho
da su dung cho bo nhd RAM cua router 4o, cywin, cac thu vién, va ‘khong gian linh tinh’) ma
ban st dung. Linux 32-bit méc dinh c6 gidi han vé bd nhd cho 1 tién trinh 1a 3 GB.

Giai phap 1a chay nhiéu thé hién ctia Dynamips trén cung mot hé théng va ling nghe trén cac
cong khac nhau, vi du:

Trén Windows:
start /belownormal /min "Dynamips” “dynamips.exe” -H 7200
start /belownormail /min “"Dynamips” “dynamips.exe” -H 7201

Trén Linux:

nice dynamips -H 7200 &
nice dynamips -H 7201 &

Va sau d6 ghi lai chinh xac nhitng hypervisor d6 vao GNS3 (xem phan “Qua trinh hoat dong
Client/Server va Multi-server”).

Téi 6 1 bai lab phirc tap v6i nhiéu router, va cong serial bi flapping, cic eigrp neighbor
adjacencies bi 10i, show run va write mem chay rat lau.

Diéu nay hau nhu 14 do van dé hiéu suat trén may PC chi. Mot bai lab 16n tiéu ton nhiéu RAM
va CPU. Mac dinh, bd nhd DRAM cua router dugc gia 1ap nhu 1a mét tap tin trén dia c6 kich
thude bang véi kich thude luong RAM. Tinh ning cache cia HPH trén may chu tu dong gitr
nhitng phan hay dugc truy xuat nhat trong RAM. Nhung vi RAM cuia ban chay cham, sy tac
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nghén trong 6 cting s& bat diu. Router 40 s& trd nén “starved” ddi vi CPU va bét dau that lac
nhi€u goi tin hello. C6 nhiéu tuy chon dé giai quyét van dé nay:

e Dung 1 may chi manh hon (nhiéu RAM hon / CPU nhanh hon)

e Phén tan bai lab cta ban trén nhiéu may chi.

e Su dung router 40 dong th?ip néu co thé. Vi du, mot router 3620 chay IOS phién ban 12.2
va chi chay nén IP chi can c6 32 MB RAM va c6 thé sir dung khi ban can gia 1ap mot bai
lab don gian, hoac 1a “Internet”

C6 mot phién ban ciia Dynamips méi hon phién ban di kém véi bo cai dat GNS3 trén
Windows. Lam cach nao toi cé thé sir dung n6 véi GNS3? / Lam sao sit dung GNS3 trén
Windows 2000 hay Windows XP SP1?

Phién ban cua Dynamips trong b0 cai GNS3 trén Windows doi héi phai c6 Windows XP SP2.
Trong nhiing trudong hop trén, tai ban cai dat trén Windows tir website Dynamips
(http://www.ipflow.utc.fr/blog). Vi du v61 Windows XP/2003 sir dung “dynamips-wxp.exe”

D01 v6i Windows 2000, sir dung “dynamips-w2000.exe”. Sau d6 copy tat ca cac tap tin thu:c thi
a “cygwinl.dll” vao thu myc “C:\Program Files\GNS3\Dynamips”, thay thé cac tap tin dang

tén tai.

Trén Linux/Unix/OS X, khi toi két noi mot interface trén router hay trén switch vao may
cuc b, t6i khong thé ping dwgc né tir may chi. Nhung né lai lam viéc trén Windows? Dieu
gl xay ra vay?

Thong thuong né chay trén Windows (phu thudc vao card mang ctia ban) nhung khong chay
trén Linux, Unix. Nhiéu kha ning 1a do su khac biét gitra 2 thu vién libpcap va Winpcap, va sy
khac biét vé cac Network stack trén Unix/Windows (vd: NDIS). Tuy nhién, ban c6 thé ping
interface tir mot hét hdng khac trong cing mang. Néu n6 khong 1am viée trén Windows riéng
v0i loai card mang cua ban, hdy thir tao mot card mang loopback trén Windows va tao két ndi
v6i nd. Xem bai viét nay dé c6 nhidu thong tin hon. Trén Linux, ban cé thé dung mot tap
interface va loai NIO_tap. Ddi vi OS X ban c6 thé cai tun/tap driver nhu duge mé ta chi tiét &
day.

Téi ¢6 thé sir dung GNS3 dé tao so d6 mang cho minh?

C6 thé nhung hién nay GNS3 chi hd trg nhitng biéu tugng dugc sir dung trong qua trinh mo
phong, vi thé ban c6 thé tao so dd mang v6i nhitng biéu tuong nay va xuat chung ra duéi dang
anh (jpeg, png, xpm, bmp 1a nhiing dinh dang dugc hd tro).

Trong phién ban twong lai cia GNS3, mot goi ding mo ta cac biéu twong va mot cach dé viét

van ban lén vung vé s€ dugc cai dat.

Téi giip mot thong bao 16i ciia Dynamips nhung toi khong hiéu né bi cai gi?
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Q Could not connect to server

& oK

Néu ban gip 16i ndy nghia 1a hypervisor hién gio dang khong ling nghe, ban xem lai phan thiét
l1ap ctia hypervisor trong Dynamips preferences néu ban sir dung hypervisor manager hoac trong
phan hypervisor trong cura s “IOS images and hypervisors”. Néu van dé€ van con, hay thu:

e Khoi dong hypervisor bang tay va xem két xuit cia no.

e Kiém tra xem ban c6 mdt tién trinh Dynamips nao khac dang chay trén hé théng hay
khong

e Xo4 thu muc Iam viéc cia Dynamips (dac bi¢t 1a cac tap tin bi khod)

Q 206-unable to create UDP NIO

(oo ]

L§i nay c6 nghia la Dynamips khong thé tao mot UDP NIO, thuong 1a do mot xung dot khi chon
cong UDP, kiém tra thiét 1ap hypervisor cua ban va xem phan “Client/Server va Multi-server
Operation” dé c6 thém thong tin.

Téi c6 mot cau hoéi / Toi co6 mot van dé / Toi nghi tdi tim ra mot 18i. Lam cach nao tdi cé thé
giri mot bai viet c6 chat lwgng 1én forum hoac 1én bug tracking dé tang kha ning duwgc mot
ai do giap do?

Hay chic chin rang ban di ghi ddy d nhitng diéu sau ddy trong bai gtri ciia ban:
Chi tiét cu thé vé van dé cua ban.
Co gang cung cap mot bai lab don gidn nhat ma ban c6 thé ma tao ra 16i do.

Dinh kém tip tin exception.log néu né ton tai.
Bat ctr gi xuat ra tr Dynamips (khi ban stir dung n6é bén ngoai).
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Ghi cha: Chung t6i dang c¢6 dy dinh s& cung cp ché do debug trong phién ban tuong lai.
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