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A Methodology for Building Large-Scale Cluster Interconnects using Ethernet

MicHIHIRO KoOI1BUCHI,t+ TOMOHIRO OTSUKA,t* TOMOHIRO KUDOH!t
and HIDEHARU AMANO't

1. E

ARTE, 192 MeAOTAKBRBRE I I A 23Ry
NI — U BRI 372D VLAN UX—I V7 RER
5. VLAN UX—3IV T, AAwFOBHFOMAEEY
5 LICkDEETE, 1) XEBLKE3 VLAN ¥
WAL FDORBEALDE, hD2) YAT LY T b
Y27 M VLAN HMICS L TWiRWEEIic b L%
(Fv Fav o)) )b—7 1 VI RFHREE, L0
2 HOREERFD. 3280 PCERWIEISARV AT
LI X BFHERER KD, VLAN URX—IVFRE AKX
BA =Ny RRIFEALRL, v FI—IBERR
BRAHoTRKBEI I AZ 2y b7 —FORBEICHEL
THWBEWVA 5.

2. 13U®IC

A=Yy M, BEORRE, BOIMSEME, ik
N—RYx7AANREDREMD, a—hVTY T XY
F7—7% (LAN) D&% 567, LERY hTJ—2, PC Y
FGABDZY FI—= L UTRILELBRAIN TN, &
IZ, GbE DER, UV 780k, YA AT r—7)
%MV % 10GbE-T(802.3an-2006) DfFHE(Lx iz X b,
A=Y 2w hINANT =< RAVEa—F 45
(HPC) BT HBNT, Myrinet 2 L OE %z SAN IZ:HE

T B AR SRR RS
National Institute of Informatics/Sokendai
1+ BESBAZRENR BT2HAN
Graduate School of Science and Technology, Keio Univer-
sity
1t SRR S TR
National Institute of Advanced Industrial Science and
Technology (AIST)

A

ZEMEPCITRAEZRXY FI—F L UTHEBEED T
w3,

RIRTW, A—9%v bEZ Y E, HPC HFHIZHBL
TH, A=Yy Vy—7a bl (STP), TCP/IP &
EOBETQPINAZY JICEDEBERINBZ T NS
V. LHL, ZhHid4dsk HPC 2B OHEM T3k
», xv NI EREHRNICHIATE L N#EELNY
BERB. 2O, HPC OB THWARAIIZES
BAEUBHRELED.

22T, UYUEHNL (IEEE203.3ad) LISVcE, STP
EROTIC, F—AA v FRICERY V7 2E5iT5C
LTV RiEZBLETBAEMERINTERLY. Th
bk, VVIERLEBEERD, h—SAKEDL—T%
B MRV BB LA TEIREEED. STP #
AVSTIRARKRY S ARV AT LEBERT 358, RR
FDiEM, ALYy FOHE, BEIAFCELSTu—F
FY A PAN—LOREEZMABZTHIC MAC T FLA
DOEHEN1DOFEL RS, COEICBNT, BEFEOH
EDOHT IEEE 802.1Q @D 2 7 VLAN $Hiffi% i
$ % VLAN b—F 4 V5D B"EHTHB. VLANH
widAsk, BUYERY Y —JICEBRENTZRA D
BE%, BRORENE V- TIHETB2DIZHN
bNBN, VLAN V—F 4 VT ETE Ry NI—I DR
W—7v ha kDI AWS. VLAN )Vv—F 1 VT
BE10&5, 1 D0FKA MNHERD VLAN JV—
TOAUN—EB L3I LTHEE, £ VLAN YV —
FEROVIRENEFNRELRZ )V IESEEIDYTS. C
593E, MAC7 RLAOD7O—RFy A A +—L
BEFOD, IRTOFAIHED VLAN ZHVTE
HWCEETE, VLAN Z8IRT 5 C &L THREORERE
PoBITHITLHNTEE LI KB,



FIT2007 (55 6 EIREMFRBG I+ —5 L)

VLAN B

VLAN A

i
Host
BE1 VLAN V=54 V5%
Fig.1 VLAN Routing Method
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PVID is set as untagged.

2 Fat YVY—iCHBF3d VLAN YRX—3IV5
Fig.2 VLAN Renaming on Fat Tree
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tagged A,B,C,E,F tagged A,B,
4 (b) Step 2 CDF
Remove the
duplication.
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VLANBEF—* B

PVID is set as untagged.

{c) Step 3

K3
Fig.3 VLAN Assignment on Figure 2
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Min | Ave | Max
U-U (PCb5324) 247 | 2.74 2.79
T-T (PC5324) 2.47 | 2.76 | 2.79
RENAME(PCS324) 2.47 | 2.75 2.79
U-U (GS916M) 244 | 3.30 | 3.72
T-T (GS916M) 2.40 | 3.29 | 3.71
RENAME (GSQISM) 2.40 | 3.14 3.56
U-U (GSM7212) 247 | 2.77 2.79
T-T (GSM7212) 2.47 | 2.76 2.79
RENAME (GSM7212) | 243 | 2.73 2.75
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£ 2 2N\ FiE (Mbps)

PC5324 | GS916M | GSM7212
U-U (UDP) 957.0 956.8 957.1
T-T (UDP) 954.4 954.5 954.1
RENAME(UDP) 957.0 956.8 957.1
U-U (TCP) 941.1 940.6 941.0
T-T (TCP) 936.9 938.0 938.0
RENAME(TCP) 941.1 941.0 941.0
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CPU Intel Xeon 2.8GHz x 2 (SMP)
Memory PC2-3200 DDR2 SDRAM 1Gbytes
Chipset Intel E7520
PCI 64bit/133MHz PCI-X
NIC Intel PRO/1000 MT Server Adapter
NIC Driver | Intel €1000 7.0.33
OS Linux Kernel 2.6.9
MPI MPICH-1.2.5
SCore 6.0.2.1
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Fig.4 Composition of the PC Cluster
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(application) Min (x10%) | Max (x10°)
LAG (IS) 73 111
RENAM(IS) 99 100
LAG (FT) 582 891
RENAM(FT) 786 788
LAG (CG) 159 478
RENAM(CG) 317 318
LAG (LU) 43 136
RENAM(LU) 86 90
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Min Ave | Max
LAG 554 | 5.58 5.60
LAG &L | 4.90 | 5.46 5.51
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