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A Study on Open Software based IP Network System Practice
Platform and Practicing Scenario

Tae-Joon Kim
Division of Information and Communication, Kongju National University

Q o 4x AFE Aol A4 olmEtg ¥ wjZsk= [P(Internet Protocol) WEYI A|AHS AR 72 Al

g Al TES W8S gty o]diste A2 HEHT JZAENA i S851ch [P YEYA AJA"HE <l

QA AZ ol5te] 715 B35t [P HEHA AA|2F DNS, DHCP, email ¥ WWW= 7|22l HEQA AH|AE

Tote 712 HIEA AAH, 321 VoIPet 22 & AH|A AAFog HHEHT £ =7oA= 37 2ZES

HHe] |43 YEYT FALE [P UEYA AA”HY A4l 75 ASFHE ¢ e EAES Atsty, ds Al
H1

L£

£ AAgt. 123 ns(network simulator)oll IP 4 3} 2499 Hol& &7 7152 F716to Hol&
A Fed 7HS AR S5 £ I SHYch B AFoA AQtE AG EEoR Hrol Aule}

Hl-& R glo] /RlE AFENA HEsHA *.J_Gé TP 5= Qo] HEHA JEANA R-&stel=t 7IHEH.

Abstract It is very important for beginners in networking to build, test, and operate an IP network
system, which is the key infrastructure of the fourth industrial revolution. An IP network system consists
of the IP network itself, covering both the internet and underlying layers, plus the basic network system
supporting fundamental network services, with a DNS, the DHCP, email, WWW, and application service
systems, such as VoIP. This paper suggests an open software-based practice platform with a minimal
network configuration on which beginners can practice on nearly all of the IP network system, and it
presents a practice scenario and results. In addition, it adds both IP address allocation and routing table
manipulation functions to the network simulator software, which will allow beginners to learn
table-based datagram routing schemes in advance. This platform may be useful for networking beginners
in order to practice on an IP network system on their own personal computers without additional

equipment and costs.
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Fig. 1. Internet Model and Practice Subjects
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Table 1. Commands added

Commad Description
add-ip Add IP address
delete-ip Delete IP address
print-ip Print IP address
add-route Add route
delete-route Delete route
print-route Print route
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Type: ARP (©x8806)
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b

Fig. 9. ARP Practice Result and Ethernet Head
(a) ARP Request and Reply (b) Ethernet Frame Head
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Fig. 10. Datagram Fragmentation Practice Result
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Internet Contreol Message Protocol
Type:
Code:
Checksum:

3 (Destination unreachable)
@ (Network unreachable)
Bxfcff [correct]
[Checksum Status: Good]

ooeaaoae
192.168.137.1,

(@)

Unused:

Src: Dst: 18.8.18.9

Internet Control Message Protocol

Type: 5 (Redirect)
Code: 1 (Redirect for host)
Checksum: Bxbldc [correct]

[Checksum Status:
Gateway address:

b

Good]
192.168.137.9

Internet Protocol Version 4, Src: 18.8.208.8,
v Internet Control Message Protocol
Type: 11 (Time-to-live exceeded)
Code: 8 (Time to live exceeded in transit)

(0

Fig. 11. ICMP Practice Result
(a) Destination Unreachable (b) Route Redirection
(©) TTL Time Exceeded

232 7|12 HEYI AAH AL

WA DNS 450l tfef AmEct. DNS 158 9I5)
Z7Jstojof & T2 EH|Ql& Aok /etc/named.
conf, FE HYAHY P F& AHHE SFshe=
/var/named/named.ca ¥ 3g zoned IP F4 4
gloJEHo]AE 5FSH= /var/named/domain.zone
9] 37lo|t}. BE | AHZE 2 Sl FE YIYAH
o] F4 HHE AL EFHEY FE YAAHY FAR
WA ZA|ZOE /var/named/named.ca TLW
137 RE Y& 5 B ~ M9 1271 AAIslL A &
E YA [P F4F 10.0.30.8%2 #AIh FE &
kr WA 22} ket kongju =<1l gt K14W
S 2okl ZF YAl & ol 2 = Y Al
£ FEAY. 22T aktcokro] HFHE 9T &
AEOA "ping www.kongjukr' S A5HA Fig.
129} 22 DNS HAAE B&D & o ol= Fig. 13
I Zo] ke YAAHZF ASH AgE B vdS &A
st st ATl 192.168. 137.99] 1P F4 Fe
a.kt.co.kroll Al ¥HeksF= A A (recursive) HIUSHA]
9] ATo]7] o[t}

DHCP Aol theff Awict. DHCP AHE FAet
nodel 94 dhepd.conf TL-S w3l e F4
o] H9, A 717 & 715k WA, =HQl B 59 &
Zo|AEANA AT P BHFFEE AdFotaL dhepdE
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7FeARIth AEf SAES P 4 AeFHoE A
“Jshd DHCP Z2EZo] 7FsHo] IP &P R} 3+
=t} Fig. 149} Zo] DHCP AHE ¥As= Discover
S} Offer, TAHE AH2HE JHE FF9H= Request
9} Ack HAIAof o5 1P FHE AlF D27} o] Fo]

e AT = Sl

DNS query Bxfbe3 A ww.kongju.ke
DNS query @x7736 A wam.kongju.kr OPT

DNS query response @x7736 A wai.kongju.ke NS ns.kr A 10.0.20.8 OPT
DNS query @x3b% A waw.kongju.kr OPT

DNS query response @x3b% A wwi.kongju.kr NS ns.kongju.kr A 10.0.10.8
DNS query 8xb220 A vam.kongju.kr OPT

DNS query response @xb220 A wai.kongju.kr A 192.168.137.9 NS kongju.kr
DIS query response @xfbed A wwa.kongju.kr A 192.168.137.9 NS kongju.kr
Fig. 12. DNS Practice result

query www.kongju.kr

noot
NS
kr
NS

kongju.kr
NS

response kr NS

query www.kongju.kr

kt NS
(kt.co.kr)

response kongju.kr NS

query www.kongju.kr

response192.168.137.9

192.168.137.9

que
www.kongju.kr

a.kt.co.kr

Fig. 13. Recursive Name Resolving

DHCP ~ DHCP Discover
DHCP .. DHCP Offer
DHCP . DHCP Request
DHCP .. DHCP ACK

Fig. 14. DHCP Practice Result

4 AH|A= apache2 AHE ARSI AG3l
node02} nodel9] apache2E AX|5}1 Y= SAEQ]
HreteA oA o9 F2HZ FRIFE  AHA A
Al tep AFE 2ol B £ Qlrt. Fig. 159 (92 &
o] & Au|Aof] AREE= HTTP HAIAIE ERIg 4= 9
1, ()2} Zo] 3-way handshake©l 93} tcp HZ0]

ARES BT 5 Uk YAl Fo B B
mENT} PAe] B 800l B Tl & 9k,
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A AL
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- GET f HTTP/1.1
. HTTP/1.1 288 OK (text/Shi

(a)

TCP . 50784 - 88 [SYN] Seq-9 Win-64248 Len=8 1
TCP . 80 - 58703 [SYN, ACK] Seq=@ Ack=1 Win=1¢
TCP . 508783 - 80 [ACK] Seg=1 Ack=1 Win=131328

b

Fig. 15. Web Practice Results
(2) HTTP protocol (b) 3-way handshake connection
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SIP/SDP .. Request: INVITE sip:tjkimlgkongju.kr |
SIP . Status: 100 Trying |

SIP/SDP .. Request: INVITE sip:192.168.9.12:58234;tr
SIP . Status: 108 Trying |

SIP . Status: 180 Ringing |

SIP . Status: 188 Ringing |

SIP/SDP .. Status: 2080 OK |

SIP/SDP .. Status: 280 OK |

SIP .. Request: ACK sip:tjkiml@l92.168.0.17:50608
RTP « PT=ITU-T G.711 PCMU, SSRC=8x959A6D92, Seq
RTP .. PT=ITU-T G.711 PCMU, SSRC=8x15F@3449, Seq
SIP .. Request: BYE sip:tjkiml@192.168.8.17:5060
SIP . Status: 200 OK |

SIP . Request: BYE sip:192.168.0.12:50234;maddr
SIP . Status: 2008 OK |

Fig. 16. VoIP Practice Result

tikim2@ ) tikim1@
kongju.kr kongju.kr kongju.kr
(Phone2) (SIP server) (Phone)
INVITE sip:kim1@kongju.kr
100 Trying INVITE sip:192.168.0.12
100 Trying
180 Ringing 180 Ringing
200 OK 200 OK
ACK
RTP
BYE
BYE
200 OK
200 OK
Fig. 17. VoIP Call Flow
3. 88
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