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The purpose of this research is to present method to manage the limited bandwidth of
leased line internet at router to improve quality of service and transit data through internet
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Leased line internet traffic characteristics are studied and analyzed to arrange priority of
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4. MWV VEENEMNAMBANINYIN (Weighted Fair Queuing: WFQ)
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The turning switch selects
3 packets from the first queue, then
2 packets from the second queue, then
1 packets from the third queue.
The cycle repeats.
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5. MIENAWVUTLUAFY (Class-Based Queuing: CBQ)

I v a & I d o g
%3L‘]_]‘L!ﬂ"liLL‘]Nﬂ’JTNW?Jﬂ’O’OﬂL‘]JM‘I’iEﬂEJ“’] YU UMIMUUA FUTIY (Default Class)
1 2 Aa o = o 1 14 da  Jq Yo 1 2 Y <] <]
Taglupas Uz lnIve Wi e was IMINMHUAMUFTULY AI5A IHNULARL FUAIY LWALNA
1 1 a d‘ d' o ] [ = [
%Qﬂumgwﬂ"lﬂgmaxmﬁmmau”hmmwuﬂ IBU LL‘]J\?LLEJﬂIﬂEJll’E)WLL’E)ﬂLﬂiﬁ wiaen lag

TisTanoa Hludu

Discard

Arrival —( Classifier Departure

Processor

Discard

Default Class

Discard

v 9
MNA 14 LLﬁﬂ\‘]ﬂTiL“lal}Wﬂ’JLLU‘iJ%OWLLuﬂ“]fu

130 Christian and Brunilde (2006)

d1u152NoVYEINI59AAI (Queuing Component)
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2. m3guiloanuuaizuusn (Random Early Detection: RED)
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3. miqu%ﬂamuumimwﬂTﬂmaaﬂumuﬂ (Weighted random early detection:
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M3UNNIWHD (Traffic Policing)
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7l Test Traffic (06-12-52).pcap - Wireshark =[]
File Edit WView Go Capture Analyze Statistics Help

I | | @& | e i | o |
BwNee EEXELE Aes»nTFL|EE QAQAR DMK B
Filter: | | ¥ Expression... Clear Apply
Mo, - Time: Source Destination Protocol Info 2

e B i AT o] s ) S LA o e B B 0 B B o 1 6 630 g5 e 1O £ 1P UNKNOwWN (ux3n4gn) i
| 33124 227.367288 03. = . 226 B.175.208.178 unknown operation ]
33125 227.3818597 203.113.112.226 118.175.29.178 DNS Unknown operation (9) uUnkr «

| >

@ Frame 33124 (1044 bytes on wire, 1044 bytes captured)
® Ethernet II, Src: Cisco_bc:02:f9 (00:17:95:bc:02:f9), Dst: Elitegro_47:ed:aB (00:1e:90:47:ed:a8)
|[E Tnternet Protocol, src: 203.113.112.226 (203.113.112.226), Dst: 118.175.29.178 (118.175.29.178)
version: 4
Header length: 20 bytes
|E Differentiated Services Field: Ox00 (DSCP Ox00: Default; ECN: Ox00)|
Total Length: 1030
Identification: 0x9863 (39011)
@ Flags: 0x00
Fragment offset: O
Time to live: 126
Protocol: UDP (Ox11)
# Header checksum: Oxcfce [correct]
Source: 203.113.112.226 (203.113.112.226)
Destination: 118.175.29.178 (118.175.29.178)
|H User Datagram Protocol, Src Port: 4440 (4440), Dst Port: domain (53ﬂ
# Domain Name System (query)
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(RGIGE)) Clug)
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i Marking Test (14-12-2552).pcap - Wireshark
File Edit View Go Capture Analyze Statistcs Help

DA BEAXZE Ae+29T2(BE QRQAQAEN EEM x| B

Eilter:| |' Expression... Clear Apply

[

Mo, - Time Source Destination Protocol Info

TCP Fast Retransmissio

® Frame 44 (1514 bytes on wire, 1514 bytes captured) I

@ Ethernet II, 5rc: Cisco bc:02:f9 (00:17:95:bc:02:f9), Dst: Elitegro 47:ed:a8 (00:1e:90:47:ed:a8)
|L:_i Internet Protocol, Src: 203.153.50.67 (203.153.50.67), Dst: 118.175.29.178 (118.1?5.29.1?8)|
version: 4
Header length: 20 bytes
# Differentiated services Field: 0x68 (DSCP Oxla: Assured Forwarding 31; ECN: 0x00)|
Total Length: 1500
Identification: Oxécde (27870)
@ Flags: O0x04 (Don't Fragment)
Fragment offset: 0
Time to live: 55
Protocol: TCP (0x06)
® Header checksum: 0x3e98 [correct]
Source: 203.153.50.67 (203.153.50.67)
Destination: 118.175.29.178 (118.175.29.178)
® Transmission Control Protocol, Src Port: http (80), Dst Port: netview-aix-6 (1666), Seq: 24821,
E Hypertext Transfer Protocol

| >

00 1e 90 47 ed a8 00 17 E]
6c de 40 00 37 06 3e 98 cb 99 3
00 50 06 82 Oe 34 6d 88 58 b3 11
ba e5 f4 06 b7

&f 2d dc 7c

~ ' o o w ' A A AaAAA
MANN 41 Llﬁﬂ\iﬂ"ﬁ‘ﬁﬁﬂigfl]Wl’J‘ﬂ’ﬂmmﬂ@]Nﬂﬁ‘]ﬁﬂ1SEU?N‘VI§1V\|Wﬂjﬂ51@]ﬂﬂal®%ﬂﬂwwﬂ

o A Yy & d
ﬂTiW]!ﬂifNﬂiJ']EﬂﬁlLWﬂlﬂﬁ (AF 31)
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"4l Marking Test (14-12-2552).pcap - Wireshark
File Edit View Go Capture Analyze Statistics Help

Budee BEXEE QAesnTL|EE QAR #aBWx%| B

Eilter:| | ¥ Expression... Clear Apply
Source Destination Protocal Info A
.182774 203.113.112.226 118.175.29:178 ICMP Echo (ping) request
|| 1827583 B.175.29.178 203.113.112. 226 ICMP Echo (ping) reply -
.185671 58.8.139.64 T8 17529178 TCP 61839 > 14801 TACK] 5eq=221226 Ack: ¥

4 | >

# Frame 20672 (542 bytes on wire, 542 bytes captured)
® Ethernet II, Src: Elitegro_47:ed:a8 (00:12:90:47:ed:a8), Dst: Cisco_bc:02:f9 (00:17:95:bc:02:F9)
I||EJ Internet Protocol, Src: 118.175.29.178 (118.175.29.178), Dst: 203.113.112.226 (203.113.112.226H
version: 4
Header length: 20 bytes
||B Differentiated services Field: Ox20 (DSCP Ox08: Class Selector 1; ECN: 0x00)|
Total Length: 528
Identification: 0x0fe7 (3943)
® Flags: 0x00
Fragment offset: 0
Time to 1ive: 128
Protocol: ICMP (0x01)
# Header checksum: 0x58bl [correct]
Source: 118.175.29.178 (118.175.29.178)
Destination: 203.113.112.226 (203.113.112.226)
® Internet Control Message Protocol

b

0000 00 17 95 bc 02 9 00 1e 80 47 ed a8 08 00 45 20 ........ . G....E

0010 02 10 Of 67 00 Q0 80 01 58 bl 76 af 1d b2 cb 71 o B o M . S,

0020 70 e2 00 00 c5 38 02 00 of 00 61 62 63 64 65 66 p....8.. o.abcde N
0030 67 6B 69 6a 6b 6c 6d 6e 6f 70 71 72 73 74 75 76 ghijklmn opgrstuv

0040 77 61 62 63 64 65 66 67 68 69 6a 6b 6¢c 6d 62 6f  wabcdefg hijklmno

0050 70 71 72 73 74 75 76 77 61 62 63 64 65 66 67 68 pgrstuvw abcdefgh

10060 69 6a 6h 6c 6d Ge 6F 70 71 72 72 74 75 76 77 61 iiklmnon arstuvwa pe
I. File: "D:{ThesisThesis QoS Test (Final)\Result-M... |Packets: 30191 Displayed: 30191 Marked: 0 | Profile: Default
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"4! Wireshark: Protocol Hierarchy Statistics E] |E| g|
Display filter: nane

Protocol % Packets | Packets | Bytes Mbitfs | End Packets | End Bytes | End Mbitfs | #*

= Ethernet 100,00% 65668 44673880 0O.541 1] a 0,000

= Internet Protocol 99.89% 65599 44574741 0.541 1] 1] 0.000

= Transmission Contrel Protocol 72.48% 47593 30314568 0.367 22243 2989368 0.038

Hypertext Transfer Protocol

[H Data 26.87% 17546 17756421 0.215 17645 17754507 0.215

[® UTRAM Iub interface SABP signalling 0.07% 45 22931 0.000 10 4314 0,000

[H BitTorrent 2.52% 1653 501183 0,006 1244 380061 0,005

¥. 25 over TCP 0.00% 1 70 0.000 1 70 0.000

Microsoft Media Server 0.00% 2 3023 0.000 2 3023 0.000

¥ TCP Encapsulation of IPsec Packets 0.07% 43 46855 0,001 i} i} 0,000

MSM Messenger Service 0.06% 39 36968 0.000 39 365963 0.000

= User Datagram Protocol 27.00% 17728 14231738 0.172 1} 0 0.000

| [# Domain Mame Service 10.58% 6946 7251824 0.088 0] a 0,000 |
| Trivial File Transfer Protocol 9.06% 5349 5210756 0.075 5349 6210756 0.075 |

Data 7.35% 4328 758581 0.00% 4328 755581 0.009

MetBIOS Mame Service 0.00% 3 276 0,000 3 278 0.000

[# MNetBIOS Datagram Service 0.00% 2 501 0,000 o 0 0,000

Internet Control Message Protocol 0.42% 273 128435 0.002 278 128435 0.002

[ Configuration Test Protocol (loopback) 0,10%% &6 3950 0.000 i} i} 0.000
Data 0.00% 1 77 0.000 1 77 0,000 —
Address Resolution Protocal 0.00% 2 102 0.000 P 102 0.000 ¥
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GW1 QOS (Test) - Traffic - Gi0/0 (WAN Link to Cus)
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From 2008/12/24 08:48:40 To 2008/12/24 10:48:49

B Inbound Current: 25,58 k Average: 3148k Maximum: 39.80k
B Outbound Current: 513.01 k Average: 512.03k Maximum: 51342 k
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GW1 QOS (Test) - CPU Usage
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“dl Wireshark: Protocol Hierarchy Statistics E||E|g|

Display filter: none
Protocol %z Packets  Packets  Bytes Mbitfs | End Packets | End Bytes | End Mbit/=
= Frame 100.00% 30191 21343551 0.851 a 0 0,000
= Ethernet 100.00% 30191 21343551 0.851 a 0 0,000
B Internet Protocol i 30169 21342749

[= Transmission Control Protocal 67.12% 20264 14638189 0.584 10701 2493098 0.0%9

||¢J Hypertext Transfer Protocol 12.34% 3725 5251733  0.209 3533 5187431 0,207

Data 18.37% 5547 6669393 0,266 5547 6669393 0,266

Universal Computer Protocol 0.00% 1 1514 0,000 1 1514 0,000

Secure Socket Laver 0,11% 34 26065 0,001 34 26065 0,001

| [ BitTorrent 0.85% 256 195868 0.008 212 186343 0.007

= User Datagram Protocal 31.92% 9638 6567711 0.262 a 1] 0.000
MetBIOS Mame Service 0.41% 125 11500 0.000 125 11500 0,000

Diata 13.93% 4207 1027594 0.041 4207 1027694 0.041

[# MetBIOS Datagram Service 0.00%: 1 258 0.000 a 0 0.000
|E| Diomain Mame Service 10.32% 3117 3248507 10.130 -] 623 D.DDD|
Malformed Packet 10.30% 3111 3247334 0,130 3111 3247384 0,130
| Trivial File Tranzfer Protocol 7.23% 2133 2279052 0.091 2183 2279052 0.091 |
Hypertext Transfer Protocal 0.02% 5 700 0,000 5 700 0.000
|Internet Control Message Protocal 0.858% 267 136348 0.005 267 136348 D.IIIDS|

# Configuration Test Protocol (Joopback) 0.07%% 20 1200 0.000 1] 0 0.000
Address Resolution Protocol 0.01% 2 102 0.000 2 102 0.000
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Fipe 2153-ConsanSchool... - Most Active Protocols
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Cisco 2800 Series Cisco 2801 Cisco 2811 Cisco 2821

DRAM Default: 128 MB Default: 256 MB Default: 256 MB
Maximum: 384 MB Maximum: 760 MB  Maximum: 1 GB

Compact Flash Default: 64 MB Default: 64 MB Default: 64 MB

Fixed USB 1.1 ports
Onboard LAN ports

Interface card slots

Network-module slot

Rack mounting

Dimensions

(HxWxD)

Rack height
Weight (fully

configured)

Maximum: 128 MB
1

2-10/100

4 slots; 2 slots support
HWIC, WIC, VIC, or
VWIC type modules 1

slot supports WIC, VIC

No

Yes, 19-inch

1.72x 17.5 x 16.5 in.

(43.7 x 445 x 419 mm)

1 rack unit (1RU)

13.71b (6.2 kg)

Maximum: 256 MB
2

2-10/100

4 slots, each slot can
support HWIC,
WIC, VIC, or VWIC

type modules

1 slot, supports NM
and NME type

modules

Yes, 19- and 23-in.
options

1.75x 17.25x 16.4
in.(44.5 x 438.2 x

416.6 mm)

1 rack unit (1RU)

14 1b (6.4 kg)

Maximum: 256 MB
2
2-10/100/1000

4 slots, each slot can
support HWIC, WIC,
VIC, or VWIC type

modules

1 slot, supports

NM, NME and
NME-X type
modules

Yes, 19- and 23-in.
options

3.5x17.25x 164 in.
(88.9x438.2x 416.6
mm)

RU

251b (11.4 kg)
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Function

Detial

Product Name

Number of Ports

Expansion Slots

Dimensions

Interfaces/Ports

Management

Operating System
Flash Memory
Input Current
Maximum Memory
Protocols

Temperature

Thermal Dissipation
Standard Memory

Memory Technology
Input Voltage Range

Additional Information

System Requirements

2851 with DC Power 2GE 4HWIC 3PVDM INME-XD 2AIM Ip
Base 64F/256D

2

(1 Total) NME , (1 Total) EVM, (4 Total) Expansion Slot, (3
Total) PVDM ,(2 Total) AIM

3.5" Height x 17.25" Width x 16.4" Depth

2 x RJ-45 10/100/1000Base-T 10/100/1000Base-T LAN,

1 x Console Management, 1 x Auxiliary Management, 2 x USB
- Cisco Router and Security Device Manager (SDM)

- Simple Network Management Protocol (SNMP)

Cisco 2800 10S IP BASE

64 MB

12A @ 24V DC, 5A @ 60V DC

1GB

TCP/IP, SNMP

32 F (0.0 C) to 104 F (40.0 C) Operating

-4 F (-20.0 C) to 149 F (65.0 C) Non-operating

1024 BTU/h

256MB

DRAM

24V DC to 60V DC

Each slot can support HWIC, WIC, VIC, or VWIC type modules

Minimum Cisco I0S Software release: 12.3(8)T
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Abstract

This paper presents method to manage the limited
bandwidth of leased line internet at router to improve quality of
service and transit data through internet network with higher speed
and selected priority. Leased line internet traffic characteristics are
studied and analyzed to arrange priority of using protocol. The
result show the limited bandwidth can be use with higher
efficiency. The proposed method can increase protocol traffic rate
with the highest priority. Drop rate of traffic and transferring

response time will be reduced.

Keywords: leased line internet, router, quality of service
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