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47307312 : MAJOR : COMPUTER SCIENCE
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CHALONG VIRIYATHUM : DEVELOPMENT OF LIMITED ROUTER CPU UTILIZATION.
THESIS ADVISOR : ASST.PROF.PANJAI TANTATASANAWONG Ph.D. 65 pp.

“Limited Router CPU Utilization” is a study about the effect of sending and receiving
large amount of data across network systems, or over interconnecting computers of more
than one machines, which can cause high Router CPU utilization and thus reducing
effectiveness of data transmission to zero.

This research proposed three models to overcome the problem of “Limited Router
CPU Utilization” which are 1) Bandwidth control {Bandwidth Model), 2) Data priority
assignment (Priority model}, and 3) Sending denial model (Deny Model). The experimental
results reveal that the Bandwidth Model is the most effective, followed by the Deny Model.
The Priority model is suitable for targe enterprise organizations with huge amount of data
transmission. The Limited Router CPU Utilization is therefore recommended for small
enterprises with small router.

These three models can be combined with network management policy. The
developed application can ensure stability, reliability, and effectiveness of data transmission
for working as per the set objective of the enterprise, and effective investment cost control for
network equipments.
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| 1FASAIFRST
| VEISLEZRSF
| 12A5&22BET
| VEISOEZRSF
| 123s62285T
| VEIASHEZREF
| 1235622857
| VEISHIZBET
| 1235622857
| 12ASO2IR%F
| 1235622857
| 12a%A228%F
| t2as622058
| 12A%AI7EE
| t123as6zzase
| 1RASA2FRER
| 1235622861
| 12A5A22AA1
| 1235622861
| 123A32a&1
| 1235022862
| 123SAITFRAD
| 1235022863
| 1235422843
| VEISOEZBES
| 1235A27RAS
| 1ZI50EZREG
| V25422264
| VEISOIZELS
| 1235622847

i
& 7

| 172 AT.R.IER | 73 | 17277 R.ED

| 1220 HEY | ROVRW | 1F2.E7.B.Z50
| 172.97.8.958 | 73 | 172.27.R.B0

| 1FZEPHLEY | ROVEN | TFZLEVLBLZSD
| 172.27.8.958 | 23 | 172.27.8.80

| 1PE.2ELHEY | ROVEN | 1F2.E7.B.Z50
| 172.27.8.8% |  BEORR | 172.27.8.250
| 1rz.2reEse | 29 | W2.27.8.89

| 172.27.8.050 | 29 | 172.27.8.89

| IFEFLHGEY | ROVEN | 1F2.E7.B.I50
| 202.28.78.66 | 198 | 202.28.74.127
| B | 148 | PR _INTES
| 202.28.78.66 | 198 | 202.28.78.127
1 PP P L TN | \e | RSN RS
| 202.28.78.66 | 197 | 202.28.78.127
[ | Tr | 228 re. 0
| 202.28.78.66 | 137 | 202.28.78.127
| 202.28.Th. 64 | 137 | 202.78,74.127
| 202.28.7H.66 | 198 | 202.28.78.127
| 202287866 | 137 | 202.78.78.127
| 202.28.7%.66 | 138 | 202.28.7%.127
| 202.0R.Th.66 | 137 | 200.28.78.127
| 202.28.Th.66 | 137 | 202.28.78.127
| 202.98.Th.68 | 137 | 202.28.7%.127
| 2uL.2E. N0 | 197 | 2U2.28.7%.920
| 202.2R.7h 66 | 137 | 200.28.76.127
| 2uz.2E. N0 | 197 | 202.28.7%.920
| 20208 Th. 68 | 137 | 200.78.74.177
| 202280060 | 197 | 2U2.28.7%.127
| 202.28.78.86 | 1397 | 202.28.76.127
| 2uL.E. NG | 137 | 2U2.28.7%.120
I I 197 | 202.28.7h.127
e e

I KE0ED | ] ann | 1 |
I ¥ | 4| W | 1 |
I LEORD | | aln | 1 |
I | 6| W | 1 |
I BE0B0 | a g0 |  3h |
| | b | N | 16 |
I 23 | 6| 1| 2n |
I nhyEg | 4| sU0 | 1 |
I nE9Rn | | 2Te | 2 |
I 23| 6| LU I
I 128 | 17 | 202 | 1
| EET| 17 | TH | -1 |
| 138 | 17 | 202 | 1]
| EEF | FE -1 |
I 197 | 17 | 78 | 1]
| 1\ | 17| M| =1 |
I 137 | 17 | 7w | 1
I 137 | 17 | 8 | -1 |
I 198 | 17 | 202 | 1
I 1a7 | 17 | 78 | =1 |
I 198 | 17 | 202 | 1]
I 137 | 17 ] 7 | =1 |
| 137 | 17 | 78 | -1 |
I 1a7 | 17 | 8 | =1 |
I 137 | 17| | -1 |
I 1a7 | 17 | R | =1 |
I 7 | 1| | -1 |
I 1ar | 17 | 78 | -1 |
I 137 | 17| | -1 |
I 137 | 17 | 78 | -1 |
I 137 | 1| | -1 |
I 197 | 17 ) 8 | 1]
e e R e
e AL SV B V9 Bows | 1R D0 T B0

i

F2 172.27.8.89 - SecureCRT

File Edit View Options Transfer Script Window Help

S9IR -BQAIBES FH 70

| 172.27.8.250 | 1235634552 | 8 | 1] 11 | 1 | 2809-82-26 14:49:12 | ~

| 172.27.8.250 | 1235634582 | 10 | 1| 11 | 1 | 2009-82-26 14:49:42 | 3

| 172.27.8.250 | 1235634613 | 10 | 1 | 11 | 1 | 2009-82-26 14:50:13 |

| 172.27.8.258 | 12356345643 | 9 | 11| 11 | 1 | 2009-82-26 14:50:43 |

| 172.27.8.250 | 1235634674 | 11 | 11| 1 | 1 | 2009-82-26 14:51:14 |

| 172.27.8.250 | 1235634704 | 11 | 1| 11 | 1 | 2009-82-26 14:51:4% |

| 172.27.8.250 | 1235634735 | 11 | 12 | 11 | 1 | 2009-82-26 14:52:15 |

| 172.27.8.258 | 1235634765 | 8 | 11| 11 | 1 | 2009-82-26 14:52:45 |

| 172.27.8.250 | 1235634795 | 18 | 11| 1 | 1 | 2809-82-26 14:53:15 |

| 172.27.8.250 | 1235634826 | 9| 1| 11 | 1 | 2009-82-26 14:53:46 |

| 172.27.8.250 | 1235634856 | 11 | 1 | 11 | 1 | 2009-82-26 14:54:16 |

| 172.27.8.258 | 1235634887 | 11 | 11| 11 | 1 | 2009-82-26 14:548:47 |

| 172.27.8.250 | 1235634917 | 9 | 11| 1 | 1 | 2009-82-26 14:55:17 |

| 172.27.8.250 | 1235634948 | 10 | 1| 11 | 1 | 2009-82-26 14:55:48 |

| 172.27.8.250 | 1235634978 | 11 | 1 | 11 | 1 | 2009-82-26 14:56:18 |

| 172.27.8.258 | 1235635009 | 9 | 11| 11 | 1 | 2009-82-26 14:56:49 |

e ———— F—————————— F——————— F——————— F——————— F—————— e +

8984 rows in set (0.064% sec)

nysql> | v
JReady lsch2: AES-12¢(20, & [ 20Raws, 93Cols V7100 HM

A o vy <Y Y
NINN 28 mamwauﬂamsﬂizmawammqﬂﬂﬁmﬂummuma
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B9 - SecuneCHT

Fie ESL vew Opios Towefe Bopt andow  HeD

AR Aq e s &FH T

F -
T e

| eliemt_ip | Btine | Bdupload | B¥Dewn | ComnUP | CannBOWM | DaddWip | Daddveosm | DadConmlp | DadbomnBowe |

| PRE.TR.TRLED | ARGG1GBAD | 6] e | o 1] Whd | 0 b i

| 1rR.EE.EEE | RsAILERY | s | T VI [} o8 | (R 2 v

| 1FELET.A PSR | 1Ras6ISeTE | anese | B e | [ e | 0| F| |

| AT2.27.8.225 | 1226615151 | L] 229 | L] 11 L] L] | u|

| 472276120 | A9Rs615142 | [ &l | i 1] 128 | 'y ER o

| RUE.IELTRLZO | 1238615286 | [} | o 1] ¥53 | 0 v 0

| 202 . 28.Th. 11 | 12384615252 | L] FL L] 11 1584 | L] 8| ]

| 20.30.TR.8 | 12IEE15220 | 0y P ny 11 o 0 o | o
L

B rows in set (0.00 sPc)

nysgl i ~
LT e — L A Rgmea, 1570 VTN MM

A LY 1 9 A 9 a s Y
ﬂWWTl29@36ﬂWﬂmﬂEaﬂqﬂﬂWTnﬂSWSﬁmﬂga

| 2 172.27.8.89 - SecureCRT
4 Fle Edit view

HRAR [ 28Q B

Options  Transfer Script  Window  Help

& &% 9

I')

mysql> select RuleMo,Ruletlodel,RulelP,RuleBWUP,RuleConnUP,Rulelpdate From RuleTab;

ot T o o ey o 8 iy & G ok oty &y b7 1 | & oo o by T g i T, etk o L\ +

| RuleMo. | RuleModel | RulelP | RuleBWUP | | RuleConnUP | Rulelpdate |

o o mm————— t————= — +-——
| % 1A | 282.2B.74.89 | 129775648 | 916082 | 2009-82-26 11:21:33 |
| 6 ] 1 | 172.27.6.234 | 2581863 | L4LBB63 | 2089-82-26 11:21:33 |
= Fom——mm t-———= — +-——

2 rows in set (B.81 sec)

mysql>
mysql>
nysql>

Bsh2i AES-12: 15, 8 | 19Rows, 30Cols (VT100

2l 30 AredredeyannmsasngaIungy
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" 172.27.8.89 - SecurelIlT
Fie Edt Vew COpfos Treewfer Sopt Windom riel

= R < FEQ a5 8 X9
—— " - s 80
Ayl
sl
mgsqly select = From Cpulhéshald;

| ts_Ssec | ts_one | ts_flve | ts_BW | ts_Conn |

w " W

»|

== L] " " £l

.
] % | | a5 | 1e@aaaa | SoeRE |
.
1 rFow in el (0,00 sec)

Ay sl
nysqly

nysgl>

nysgly

nysqly

gl

L ITEA ] B

Aty

mygEgls

nysgql>

nysql> “
| sl w3 AES-12 . 3T, 8 22 Rowa, 1 Com WT100 LM

2 31 Med1deyamssimuan threshold

[g 172.27.8.89 - SecureCRT
File Edit WiETH Options Transfer Soipt  Window Help

FPEN 28QA (=8 (mF 9B

| 12 ] 13 | 23 1 ~
| 18 12 22 ] 1
| 18 | 12 ] 21|

11 11 12 ] 28 |

| 21 11 | 19 |

| i8 | 11 | 18 |

| 18 | 11 | 17 ]

| 12 | 12 | 17 |

| 33 | 14 | 17 |

| 69 | 37 | 22 |

| 71 ] 52 ] 27 |

| L | 61 | 32 |

| 69 | 66 | 36 |

| 18 | 4L | RL |

| i8 | 31 | 32 |

| 18 | 23 | a8 |

| 12 | 19 | 28 |

| 8 | 16 | 26 |

| 2] 14 | 25 |

| 2] 13 | 24 |

| 2] 12 | 22 |

| 2] 11 | 21 |

| 11 ] 11 | 28 |

| 12 | 12 | 28 |

| 12 | 12 | 19 |

| i8 | 11 | 18 |

| | 12 | 18 |

| 2] 11 | 17 |

Fm—m——————— Fm——————— Fmm——————— +

2931 rows in set (B.18 sec)

nysql> »
Ready lssh2: AES-12:/32, 8 |32Rows, 78Cols [VT100 | oM

4 e sy Y A4 19
NINN 32 mamems‘ﬂszmawammqﬂﬂimﬂummumq DIV YAUUIN 50 MB
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[g 172.27.8.89 - SecureCRT

File Edit WView Opbons Transfer Script Window Help
SBAR He](BE 9
W1 1237138671 | 74 | 55 | 32 | ~
I | 1237130703 | 7u | 63 | 36 | 1
| 1237134734 | 76 | 67 | up
| 1237134765 | 76 | 71| 43 |
| 1237134797 | 73 | 73 | 47 |
1| 1237134828 | 71 | 74 | 5g
M| 1237134868 | 74 | 7h | 52 |
M| 1237131891 | 76 | 75 | 5y |
11 1237130922 | 75 | 75 | 57 |
N1 1237134954 | 76 | 75 | 58 |
4| 1237134985 | 73 | 75 | 68
| 1237135816 | 78 | 75 | 62 |
M1 1237135008 | 78 | 75 | 63 |
1| 1237135079 | 73 | 75 | 64 |
11 1237135111 | 76 | 75 | 65 |
M1 1237135142 | 79 | 76 | 67 |
N1 1237135174 | 73 | 76 | 67 |
N1 1237135205 | 76 | 76 | 68 |
N1 1237135237 | 73 | 75 | 69 |
M| 1237135268 | 72 | 75 | 78
M| 1237135299 | 73 | 75 | 78
11 1237135331 | 73 | 75 | 71|
N 1237135362 | 7 | 75 | 71 |
| 1237135393 | 75 | 75 | 72 |
| 1237135425 | 76 | 76 | 72 |
M1 1237135857 | 74 | 76 | 72 |
J| 1237135888 | 75 | 75 | 73 |
1| 1237135519 | 75 | 76 | 73 |
| 1237135551 | 77 | 76 | 73 |
| 1237135582 | 76 | 76 | 74 |
| 1237135614 | 79 | 75 | 74 |
| 1237135645 | 71 75 | 74 |
| 12371355676 | 78 | 75 | 74 |
| 1237135707 | 75 | 75 | 74 |
| 1237135739 | 76 | 75| 74 |
—— o e +
6808 rows in set (B.18 sec)
nysql: hd
Ready sch2: AES-17F 39, 8 | 39Rows, 97Cols. V1100 [NUM

A o Sy Y A 1oy
ﬂWWTl33WGGGTQﬂWiﬂizﬂﬁﬁNﬁMGQQﬂﬂimﬂlﬁTuﬁuvnﬂLN@ﬁQ%ﬂgﬁmu1ﬂSOOBAB

Router CPU Utlllzatlon

CPU Frooses (XD

Tlae
WA 34 FI0819HANINAGDI MU UALUURITYUIA 128 Kbps




B Gk Yew rygoy fecris Toam e

'-n" E X

Utibization Manitor

Router CPU Utlllzation

o N, WO T T O e T
WA IS AT G DY BRI AGTL el
Thims [HaniEs’

[ iPAddess | Connecions
17227812
(172.27.8.11

[172.27.8.250 801
172.27 .69 7
172.27.8.88 142

[20228.74.9
[192.168.1.255 | 4
[F02.28.74.11

[ remranass
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[i72.27.8.12 132.141| 135.235
172.27.8.250 891 | 0.139] 0.000| 0.139
172.27.8.11 1280 0.03 0.001 0,104
172.27.8.89 837 0.034] 0.000 0.034
172.77.8.88 142 0.004 0,005/ 0,009
8.12.0.0 F] 0,000 0.004 0.004
202.28.74.9 14 0.001 0,000 0,001
103,168.1.255 4 0.000 0.001 0.001
302.28.74.20 4 0.001 | 0.000 0.001
[z'ciz"z%‘:ri 1'1' 4[ 0.001] 0.000| 0,001

0.001 ] 0.001 2.001

| e

202.28.74.89

| [

[172 27 6.234

WA 35 A19819INANTNAADI 1HBIT NI UToYA

Ge Edt few tpory Joskearm ook e

= 0 X @ [ memmaeey

202.78.74.70

202.28.74.73 18
202.25.74.9

[202.28.74.89 ; ). Y

[t72.27.6.234 278 000| 278
1rz.27.8.250 | 191 0,245 0.000] 0.245
[202.28.74.84 [ 58 0,064 0.002| 0.066
lir2.27.889 | 172| 0.058 0.000| 0,058
(202.28.74.78 [ 20| 0,014 0.001 | 0,015
[02.28.74.72 [ 18 0,011 0.001 | 0.011
0238740 [ 14| 0.011 0,001 | 0.011
i722789 [ g 0,005 0,001 | 0,006
[202.28.72.20 [ Fil 0.002 0.002[ 0.004
| Dther [ 17 0,012 0.012| 0,074

[202.28.74.89

[172.37.6.234

[ ! E2
2l 36 Medramsnaasd iWedugamssudeya
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3 Bouter CMI iRz ity - Wi ronealt inEerred Fap

Fr Eii vew Fnonida Tosh e
= Q WEAG Lo formm @ -5 H-LJRE B
Eaves iiﬂtl:.'.'lﬂ-?? BIn - G umy ™ e
L ATy P 60008 AOTONEOT Sy = Nl |
| Router OP0 Dlilization |
 TopBondwidthin § Mimstes MB)
T MAddes | sComet | Upkied | Dewliad || Ted |
202 4413539 15725 6970 6175 13,245
0248138 34 GHIEE | 31144 2954 6 ]88
P et W Tt e T wew W | (1034413838 52495 2518 2219 ATH
| Time (Punifel -
- —————————— R L] 9542 1463 1195 1761
[T Top Connection in  Mmites 7 .0 -0 01T 0248 0156 4%
D e oo 77 014 0138 0384
Y44 135 39 15725] 1302,28.72.66 2640 [+l L] 9,104 0,355
Jﬂ:'--'l-l 13534 55.335 17327 106.66 a611 a2 .22 0.384
20214413832 3454 17227104, 146 2676 0092 0180 0183
2 287208 29542 200 44 135 82 1478 o1& NIt 028§
1712710666 'f'ﬁ'” 31188 1645 1378 3023
17227108214 a7 _‘___
23600 U
Ll I
Oeher 6303
S Tad T e
& =

NN 37 HANINATDUUUTZVVIATDUIEDI

Fedredeyadi 1 m3adungmuay areitaruauiSinamsdideya
DEVICE=cth1,100Mbit, 10Bit
RATE=512Kbit
WEIGHT=10Kbit
PRIO=5

1P=172.27.8.8,

Fredndeyaii 2 myadungaruau edsmuguiSinamssudeya
DEVICE=eth0,100Mbit,10Bit
RATE=128Kbit
WEIGHT=10Kbit
PRIO=5

1P=172.27.8.8



Fredndeyail 3 msadungaiuau de3smmuanudiryvesdeyaiids
DEVICE=cth1,100Mbit, 10Bit
RATE=512Mbit
WEIGHT=128Kbit
PRIO=1
P=172.27.8.8,
Fedredeyadi 4 myadungmingy A1e3timuannudifauesteyaiisy
DEVICE=cth0,100Mbit, 10Bit
RATE=512Mbit
WEIGHT=128Kbit
PRIO=1

IP=172.27.8.8

Fre61adoyati 5 maadungainay dredttlosnsdsdeya i zuninTeaiedu
DEVICE=eth1,100Mbit, 10Bit
RATE=128Mbit
WEIGHT=128Kbit
PRIO=1

1P=172.27.8.8,

Fedndeyail 6 msadungaiugu de3sdeamsdeyadunissuuasetionely
DEVICE=eth0,100Mbit, 10Bit
RATE=128Mbit
WEIGHT=128Kbit
PRIO=1

1P=172.27.8.8
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1 ] 4 Jd J
VYDITEUY WIUNUUIINIEDT ¥ Internet Explorer (IE) ‘ﬂgﬂ Firefox NgoIsLea (url) ‘W?'ﬁ)
=} A a saAa A’f 9 = o A
"lﬂWL!@ﬂLﬂ'iﬁsUﬂﬂmiﬂﬂﬂﬂﬂJW')m@iﬂ@]ﬂﬂﬂi&’UU (http://172.27.8.89) Ilﬂi']ﬂa%t@ﬂﬂﬂﬂﬂTWﬂ 38

A081NMTTIINUHAVDITE UL

I Bouter CMI iR zation Monitor - siceosolt It Eaplore . o)
T e T — >
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comnn | i e 1T 2T LN w B mn ™ @
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’E 1 207 4413539 15725] BETD 6175 13245
E J02 4513834 BHIEE 3234 =Lk 6 58
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238 IRalR  Mal8 IEall QD I e NN :D: 4_1 I:.:I 35 5‘3"“ : EIE : :]9 + -37T
Time Phrife) " s sk —
s 2022572308 19542 4 2483 1298 1761
[ TopComection i S Mimites | . -, W 5399 814 D488
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20241354 BEIRF 17337 10666 4611 s 0202 0,384
24413838 2 (22498 =227 104,146 1T 267 01092 wisn 01753
(BB 1A NN | 26842 "IQ".L, ]1:,5Q Y ZN (O 1_|’v'=_] S Ve ) T (7 owdaslT T (7 oiasy
wamdlan s RIGURIARE/AN. ¢ o | sl
baaraosed | o || 7] | AR 32054 | :w' 1374 34033/
A7 10l s ___u““ﬂ:
N33 e
IR I I S = T
Crher 36303 6
& 0 e

NN 38 AI0E1NMTTIBNUNAVDITE L

Do

o

INNINA 38 AIDINMITTIBNURAVDITZUY U5 10ASDIAMTUTAINANTNINIU

b

VBITEVV 6 a1 A
[l { 4
dau 1 uaasnsvnmsyszulanavesginsaidurudunis (Router  CPU
Utilization) S1deemsuaad Iasazidealinan ldnginaa
AN 2 uaaalFuuns¥euae (connection)  UUITUUIATBUIBVDILAAY
Y
ey lefiueamsa Taaiseaninuinlihios
' A 7o A Y q ' A I
AIUN 3 HAAIEDIUMTAURINIUYBITTUY (oL NI IUNTEULAT oY
a 1 1 <Y 9) 1 1 {
UnA (Normal) ®30a329WUNAINTUsZUIANAVDIQUNTAIAUHUAUNIIGINIA threshold T

fviua’ld (Alert)
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daui 4 uaaslSuadoyafisu (Download) azda (Upload) Yoduaazvuigmy
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i 5 Iedmsunaaseazideavineay lefiteamsea a1 Msudufou Laz
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