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PU /L Alpha/Pentium (PC )

= 8GFlops ???......Alpha(612MHz) 6 , UltraSPARC(336MHz) 12
Pentium4(3.06GHz) 1.5

= 2Gpbs 7?77 ... : : : : Wave Pipeline

= Posix Thread, OpenMP, HPF, MPI, AM, FM, PM, .....

L ( ??....CMP )
= 5120 , 40TF (2002.03 )
= CraylInc. ...... 12.8GFlops (2002.11)

» 3.2GFlops 4
= 4096 52.4TFlops ( ) 2010 1 PetaFlops

= Blue Planet .... 2005 IBM Power5(10GF) x 16,384 =150TFlops
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10Base2/5 10BaseT 100BaseT Gbit Ether

USB(Universal Serial Bus), IEEE1394

s ?7?

Myrinet(Myricom )

Memory Channel(DEC) PCI
SCI (IEEE1596) CC-NUMA

Synfinity NUMA(Fujitsu) CC-NUMA + 1.6Gbps

QsNet (Quadrix) VA-to-VA Remote DMA, 340MB/s
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Myrinet

= USC/ISI+Caltec (ATOMIC)  commercial version
n LANai
g (2Gbps + 2Gbps)x2@MyrinetXP

= Application Programming Interface  LANai chip
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Memory Channel

PCI

. load/store
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(store to load) (cabling)
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Link Link
CM-5 T.M. [1992 |1.06Gbps| | SR8000 1998 1.0GB/s
Paragon Intel 1992 1.6Gbps SX-5 NEC 1998 8(?)GB/s
T-3D Cray |1993 1.2Gbps Cenju-4 NEC 1998 0.8GB/s
T-3E SGlI 1995 | 4.8Gbps VPP800 1999 1.6GB/s
SR2201 1996 2.4Gbps AsamA NEC |2002 12.8GB/s
VPP700E 1997 4.8Gbps Sim NEC |2002 12.3GB/s
2003
/ Link
Fibre Channel ANSI X3 T11 1.06Gbps Reliable
SCI ANSI/IEEE 1596 1.6Gbps Reliable
Memory Channel2 HP (DEC) 1.06Gbps Reliable
Myrinet Myricom 2.56Gbps Reliable
Gigabit Ethernet IEEE 802.3z 1.25Gbps Unreliable
Synfinity Fujitsu 1.6Gbps Reliable




Link Link
CM-5 T.M. 11992 |1.06Gbps| | SR8000 1998 1.0GB/s
Paragon Intel 1992 1.6Gbps SX-5 NEC 1998 8(?)GB/s
T-3D Cray |1993 1.2Gbps Cenju-4 NEC 1998 0.8GB/s
T-3E SGlI 1995 4.8Gbps VPP800 1999 1.6GB/s
SR2201 1996 2.4Gbps AsamA NEC |2002 12.8GB/s
VPP700E 1997 4.8Gbps Sim NEC |2002 12.3GB/s
/ Link
Fibre Channel ANSI X3 T11 2.12Gbps Reliable
SCI ANSI/IEEE 1596 1.6Gbps Reliable
Memory Channel2 HP (DEC) 1.06Gbps Reliable
Myrinet Myricom 2.56Gbps Reliable
10Gigabit Ethernet IEEE 802.3ae 10Gbps Unreliable
( )VisA PRO Link 10Gbps Reliable/Unreliable
2003/05/07 40GbE/100GbE




NIC Latency |RATIO |I/F
DIMMnet-1 225ns(??) |1 PC133DIMM
ELAN 2US 10 66M64bPCI
Memory Channel 2.2US 10 33M32bPClI
SCI 2.3Us 10 66M64bPCI
VIA on CLAN1000 |3.5us 16 33M64bPCI
PM on Myrinet 7.5Us 33 33M32bPCl
GM on Myrinet2000 | 7.6us 33 66M64bPCI
PM on GbE 24.1us 107 33M32bPCI
AsamA LSl | 300ns 1 Itaniumll bus
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Doall
« Self-Scheduling, Chunk Scheduling, Guided Self-Scheduling

= N N+1

(heteroTINPAR by

0S
= Cache Affinity Scheduling (

= Memory Affinity Scheduling
1) , 2) , 3)Minimum Load Cluster, 4)Other

; /Co-scheduling
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)Self-scheduling

Self-Scheduling

Chunk Scheduling

Guided
Self-Scheduling

0,1
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10,11
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i4 i5 i6 .
8 | o i0
i12 14 i13 111
i15
OpenMP do

dynamic(1),

parallel do
dynamic(2)

0,1

6,7

0,1

scheduling option
guided(n)
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i (heteroTINPAR)
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Kernel Level vsS. User Level
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SSI

= Complete Transparency.... Shared Address Space
= Scalable Performance....... Small SSI Overhead
= Enhanced Avallabllity....... Fault Tolerant

Designing SSI Clusters with Hierarchical
Checkpointing and Single 1/0 Space

Kai Hwang, Hai Jin, Edward Chow,
Cho-Li Wang, and Zhiwei Xu

. . IEEE Concurrency, Vol.7, No.7, pp.60—
Figure 1. Design space of competing computer 69, January-March 1999
architectures.
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UC Berkley “NOW”

Demanding P GLUnNIx

Sequential

Applications Split-C MPI UNIX
Active Messages SS|

FS ....Serverless FS

Commodity Process mgmt o
Workstation Resource mgmt Network RAID(Stnpmg)
With full OS Scheduler
| /0 System Cooperating Caching
Comm. Driver nan Comm. Driver _ _
: : 1)Client File Cache
Intelligent Intelligent
NIC NIC
I I 2)MP CC File

( Scalable, low latency network >




RAID:
Redundant Array of Inexpensive Disks

RAID1| RAID2 RAID3 | RAID4 | RAIDS |RAIDO

--- bit bit block | block | block

Disk bit Disk Disk Disk | Disk

2 _—

(striping)
DISKO DISK1 DISK2 DISK3 DISK4
PO(BO-B3) BO B1 B2 B3
B4 P1(B4-B7) B5 B6 B7
B8 B9 P2(B8-B12) B11 B12

RAIDS



- Vs

= HDD
= SCSI MB/ ULTRA SCSI320
= Fibre Channel 1.06 4.24Gbps
= [EEE1394 Mbps
= HDD
o DISK

= 1 10Gbps



