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This paper describes the design and evaluation of a high performance communication facil-
ity, called PM2. for parallel processing on multiple network environments. such as Myrinet.
Ethernet. and a facility using shared memory supported by the OS. Each PM device is realized
independently using its optimal way. PM2 does not employ the protocol stack architecture
used in existing network protocols. because of its overhead. PM2 switches network devices
at runtime. and programs using PM2 are able to execute on differently configured of net-
work environments without re-compiling. PM devices. Myrinet. Ethernet and a device using
shared memory supported by an OS for SMP, have been implemented on Linux. The PM2
performance has been evaluated on a 16 node dual Pentium 111 500 MHz PC SMP cluster.
The results of the NAS parallel benchmark IS show that the IS performance on PM2 Myrinet
is 2.5 times faster, and, that on PM2 Ethernet it is 2.1 times faster than that on TCP/IP
on Gigabit Ethernet. The runtime device switching overhead is 0.05 us (3.6%) on the shared
memory PM device.
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%1 PM/Compositelc ¥\ 35857 —7 1L Df
Table 1 An example of destination table on
PM/Composite.

PE# | dev | PE# | dev | PE# | dev | PE# | dev
(VI 1| SH 2 | MY 3 | MY
4 [ MY 5| MY 6 | MY 7| MY

& | FE 9 | FE 10 | FE 11 | FE

12 | FE 13 | FE 14 | FE 15 | FE

SH=Shmem. MY=Mpyrinet. FE=Fast Ethernet

Other Protocols  :f [ 0000

- (eg. CORBA, GIOP)| |- -0 % &

l Socket

Other
Protocols|

UDP\\

Devices:

K2 UNIXFROSOJobalwzxRiay s
Fig.2 Protocol stacks on UNIX operating system.
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Table 3 APIs on PM2.

PM 754 ZBE () a5
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Fig.3 PM2 architecture.
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GigaEther), 3 KU, Fast Ethernet (L{F, 100-
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5.1 PM/Myrinet, PM/Ethernet Di&EitsE

BEABEMELLTPMLANLVONYRIGES Y
K kY v T EE% TCP/IP & 89 %. TCP/IP D
JE(EMERELE netperf-2.1p13'27% NODELAY 47 & 3
YEDIFTRREL. IR, 2 /—RFREZAWTITS
Tz, N RIEIE 100,000 Xy t— % Bk BE%E T
ZOICEL MK DEHRL, STVF U v TR
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B EE PM2 DR & T 85
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Table 4 Measurement environments.

/—k PC DUAL Pentium III 500 MHz ##& PC
(440BX chipset, 512 MB SDRAM
32 bit 33 MHz PCI bus)

Packet Engines # G-NIC 11
(GigaEther)

Intel ¥t EEPRO/100 (100BaseT)
Ethernet Switch|3Com % SuperStackII 9300
(GigaEther)

3Com #t SuperStackIl 3900
(100BaseT)

Myrinet Myricom # M2M-PCI32

Myrinet Switch |Myricom t#t M2M-OCT-SW8
HFZXb OS Redhat 6.1 Linux (2.2.12 kernel)
G-NIC I hamachi.c:v0.11 8/21/99

FINA AR T A% |Written by Donald Becker
EEPRO/100 eeprol100.c:v1.09j-t 9/29/99
FINAZAF Z 4\ |Written by Donald Becker

Ethernet NIC

1.6e+07 T T
TCP/IP on 100BaseT —+—
PM/Ethernet on 100BaseT -------
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(=% ’
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o 6e+06 | E ” . -
[S ‘

4e+06 | ' ¥ I
2e+06 5 ; .
>
- n
1 8 64 512 4096

Payload Length (Bytes)
B4 PM2DEE/NYFEEEE (100BaseT)
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Table 5 Communication Round Trip Time on PM2.

RTT
PM/Myrinet 16.4 us
PM/Ethernet (GigaEther) 69.4 us
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PM/Ethernet (100BaseT) 115.2 ps
TCP/IP (100BaseT) 1784 us
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%6 PM/Shmem®dZU K b7
Table 6 Communication Round Trip Time on
PM/Shmem.

w/ Composite
2.85us

w/o Composite
2.75 us

MIN RTT
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