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Consideration about congestion control
of the switching hub in a campus network

SATORU ONO' MASAKI BANDAI'
TAKASHI WATANABE'

In general, LANs are enhanced by cascade connection of switching hubs. In a LAN with
the cascade connection, the communication at the port of connected points, congestion is
subject to occur at the point. For the problem TCP’s window control has been already
proposed for a congestion control in full duplex Ethernet. However, throughput degrades
due to controlling the transmission rate in these methods. On the other hand, the network
coding is attracted attention as a technology that improves the bandwidth efficiency. In
this paper, we clarify a potential problem by the cascade connection of switching hubs,
and we propose a congestion control method that enables the throughput improvement
and the congestion reduction at the same time. We implement the proposal method on
application layer to prove the effectiveness of the proposal method. Furthermore, we
analysis real communication data in a campus network and revealed that a proposal
method functioned in this environment.

Vol.2011-CDS-1 No.7
2011/6/15

1. [XC&HIZ =

KFE WD EEHERBICEO T, TORERBIIEL 2080 bIERIBEDTZD
DALVE2—F Ry NI =T VAT EANEFEINTHWAEAENIEIEAETHSD. —iK
XX U NARY NTU—Z EHRENDIINGDORy T —2 EIZIFEL O/ — RBHE
e, #E - MEOHZLT, FEx2HABTRHHIN TS, KFEE WD ik,
DRI IEEN OB I N TEB Y, TRENNMIL Lz BIRIC X » TE
HENBMEMNRNZ D, R EERELRRVF Y U RNARy NT—T DT HEEFE
DR WWENEEZR SIXER LV THENICIT b2 ONRE B THD. £72, Fv
VNARy N L LTHBERINDI A Y NI VAT LAOWEH FARr Y L LT
I, RO KRB RERRIEBE ) A X =Rl SN A ¥ 2 (HD VI 3) AL
FUINTERLT, BESEOERa B FENERTDEERS RN THD. =
OB IR A A=V %K 1 IRT

E>@
=

bre

Core
I switch I
Floor
switch

IR s R Y
Figure 1  Star type topology
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Table 1 Combination of communication and parameter

Flow Source port Destination port Link speed Frame size
LCl1-portl, LC1-port2
R1—R2 LC2-port2
LC2-portl 100Base-TX 64Byte
R2—RI1 LC2-port2 LCl-portl
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RIIEET7 LV —LEET, ZE7 L —LHERE LGS, WKTRHEIND.
Tf —Rf
Tf
#F2 TJlL—lrnoRARR
Table 2 Frame loss rate

x 100

R1—R2
SWOSTXR 10% 30% 50% 70% 100%
X RX X RX X RX X RX X RX
R2— | 50% 0 0 0 0 333 0 523 0 66.6
R1 100% 0 0 0 0 333 5.5 523 6.6 66.6 6.9
R1—R2
FS716TX 10% 30% 50% 70% 100%
X RX X RX X RX X RX X RX
R2— | 50% 0 0 0 0 333 0 52.3 0 66.6 0
R1 100% 0 0 0 0 332 4.6 523 7.4 66.6 7.5
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Figure 3 Network coding utilization example in the wireless network
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4.2 BC (Buffering Coordination)
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Figure 11 Investigation environment outline
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Table 3 Finding of communication ratio

Mon, Tues. Wed. Thurs, Fri
AM PM AM PM AM PM AM PM AM PM
up idwn| up idwn| up idwn| up idwn| up idwn| up idwn| up idwn| up idwn| up idwn| up {dwn
38 61 62:361] 50:491|688:29.7] 43:56.2|69.4:28.6)39.2: 605|662 32.2] 651329 76.7: 221

95% confidence intervals
average | upper confidence lower confidence
upload traffic | 57.84 67.36 48.32
download traffic| 40.84 50.65 31.03

7. BREREEFELD
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HHND. EEDAL v F U I ATITE, TOHEBICHA T ety TR, &
AL <A XX T=EH ASIC (Application Specific Integrated Circuit) 28\ 5T\ 5
ZENRE. ZOX D e HHERMEBIK A 2 — R EBICKET S 2 L3 AREZ: FPGA

(Field Programmable Gate Array) [10]1% V5 Z &1LV, F5 OHBEHEEE 2 ER
PELICRRE - REL, FMMiT2Z R RETHD. 4H%I1%, FPGA # HWTIREFX
HT—Z U EICHEE - FMT A ETEL TN D.

72 £&®
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HEREIRNAIRETH D Z E PR TE 2, SOICHRETANADIHEET D Z LN
TXDBIELRLEREE LY R T, REBHTIBEREOT— 427 ) 7
L, ZEARERNGABEEEOHRZINE LIZEET —XICL o THHT L. T
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