My Cluster Components:

	Quantity
	Component Description
	Part Price
	Extended Price

	96
	Generic Gigabit Ethernet NIC
	$35.00
	$3360

	96
	Cat5 Cable for Gigabit Ethernet
	$2.00
	$192

	6
	Generic 16 Port Gigabit Ethernet Switch
	$680.00
	$4080

	16
	Athlon MP 2200
	$124.00
	$1984

	16
	Generic Socket A MP
	$80.00
	$1280

	64
	Generic PC2100 1GB DDR
	$167.00
	$10688

	64
	Generic 160GB Hard Disk
	$110.00
	$7040

	16
	Generic Mid-Tower Case
	$50.00
	$800

	3
	Generic 2x2 Shelving Unit with Wheels
	$50.00
	$150

	
	Installation costs etc.
	
	~ $426

	Total
	$30000


My Cluster Component Details:

Powered nodes


16

Cold spares 


0

NICs 



96

Cables 



96

Switches 


6

Processors 


16

Motherboards 


16

Disk drives 


64

Cases 



16

Racks 



3

NICs/node 


6

Processors/node 

1

Usable GFLOPS 

57

Usable memory (MB) 

55296

GB/s per (GFLOPS) 

0.56

Usable disk (GB) 

2544

Network latency (us) 

54

Network bandwidth (Mb/s) 
96000

NICs (PCI bus network interface cards)

	Name
	Network Type
	Bandwidth (Mb/s)
	Latency (us)
	Cost

	Generic Fast Ethernet NIC
	Cat5 Fast Ethernet
	100
	2
	8

	Generic Gigabit Ethernet NIC
	Cat5 Gigabit Ethernet
	1000
	2
	35


Network Cables

	Name
	Network Type
	Length (feet)
	Cost

	Cat5 Cable for Fast Ethernet
	Cat5 Fast Ethernet
	15
	2

	Cat5 Cable for Gigabit Ethernet
	Cat5 Gigabit Ethernet
	15
	2


Switches (network switches)

	Name
	Network Type
	Total Bandwidth (Mb/s)
	Latency (us)
	# Ports
	Cost
	Size (in U)
	Power (in Amps)

	Generic 8 Port Fast Ethernet Switch
	Cat5 Fast Ethernet
	800
	30
	8
	32
	1
	0.5

	Generic 16 Port Fast Ethernet Switch
	Cat5 Fast Ethernet
	1600
	30
	16
	65
	1
	0.75

	Generic 24 Port Fast Ethernet Switch
	Cat5 Fast Ethernet
	2400
	30
	24
	76
	1
	0.75

	Generic 32 Port Fast Ethernet Switch
	Cat5 Fast Ethernet
	3200
	30
	32
	242
	1
	1

	Generic 48 Port Fast Ethernet Switch
	Cat5 Fast Ethernet
	4800
	30
	48
	482
	2
	1

	Generic 64 Port Fast Ethernet Switch
	Cat5 Fast Ethernet
	6400
	30
	64
	2365
	4
	1

	Generic 5 Port Gigabit Ethernet Switch
	Cat5 Gigabit Ethernet
	5000
	50
	5
	110
	1
	0.5

	Generic 8 Port Gigabit Ethernet Switch
	Cat5 Gigabit Ethernet
	8000
	50
	8
	141
	1
	0.75

	Generic 16 Port Gigabit Ethernet Switch
	Cat5 Gigabit Ethernet
	16000
	50
	16
	680
	1
	1

	Generic 24 Port Gigabit Ethernet Switch
	Cat5 Gigabit Ethernet
	24000
	50
	24
	3114
	1
	1


Processors

	Name
	Processor Type
	GFLOPS
	Cost

	Xeon 2.4GHz
	Dual 478 FSB 533
	2.4
	234

	Xeon 2.66GHz
	Dual 478 FSB 533
	2.66
	287

	Xeon 2.8GHz
	Dual 478 FSB 533
	2.8
	346

	Xeon 3.0GHz
	Dual 478 FSB 533
	3
	479

	Itanium2 1.4GHz
	Itanium
	5.6
	2400

	Pentium 4 2.4GHz
	Socket 478 FSB 800
	2.4
	166

	Pentium 4 2.6GHz
	Socket 478 FSB 800
	2.6
	198

	Pentium 4 2.8GHz
	Socket 478 FSB 800
	2.8
	265

	Pentium 4 3.0GHz
	Socket 478 FSB 800
	3
	385

	Pentium 4 3.2GHz
	Socket 478 FSB 800
	3.2
	624

	Opteron 140
	Socket 940
	2.8
	250

	Opteron 142
	Socket 940
	3.2
	309

	Opteron 144
	Socket 940
	3.6
	450

	Opteron 240
	Socket 940 Dual
	2.8
	270

	Opteron 242
	Socket 940 Dual
	3.2
	463

	Opteron 244
	Socket 940 Dual
	3.6
	693

	Opteron 246
	Socket 940 Dual
	4
	810

	Opteron 840
	Socket 940 Oct
	2.8
	745

	Opteron 842
	Socket 940 Oct
	3.2
	1295

	Opteron 844
	Socket 940 Oct
	3.6
	2200

	Athlon XP 2500
	Socket A FSB 333
	3.666
	84

	Athlon XP 2600
	Socket A FSB 333
	4.15
	98

	Athlon XP 2700
	Socket A FSB 333
	4.34
	118

	Athlon XP 3000
	Socket A FSB 400
	4.32
	262

	Athlon XP 3200
	Socket A FSB 400
	4.4
	445

	Athlon MP 2200
	Socket A MP 266
	3.6
	124

	Athlon MP 2400
	Socket A MP 266
	4
	142

	Athlon MP 2600
	Socket A MP 266
	4.26
	181


Motherboards

	Name
	Processor Type
	Memory Type
	Case Type
	# Processor Sockets
	# Memory Slots
	# PCI Slots
	# IDE Drives
	Has PXE
	Cost

	Generic Socket 478 Dual
	Dual 478 FSB 533
	PC2700
	ATX MP
	2
	3
	4
	4
	Y
	266

	Generic Itanium Quad
	Itanium
	PC2100x2
	Itanium
	4
	16
	11
	4
	Y
	10000

	Generic Socket 478
	Socket 478 FSB 800
	PC3200x2
	ATX
	1
	3
	4
	4
	Y
	56

	Generic Socket 940
	Socket 940
	PC2700
	ATX
	1
	4
	5
	4
	Y
	187

	Generic Socket 940 Dual
	Socket 940 Dual
	PC2700x2
	ATX MP
	2
	6
	4
	4
	Y
	442

	Generic Socket 940 Quad
	Socket 940 Oct
	PC2700x4
	Opteron
	4
	16
	16
	16
	Y
	10000

	Generic Socket A 333
	Socket A FSB 333
	PC2700
	ATX
	1
	3
	5
	4
	Y
	52

	Generic Socket A 400
	Socket A FSB 400
	PC3200
	ATX
	1
	3
	5
	4
	Y
	52

	Generic Socket A MP
	Socket A MP 266
	PC2100
	ATX MP
	2
	4
	6
	4
	Y
	80


Memory Parts

	Name
	Memory Type
	Size (in MB)
	Bandwidth (in GB/s)
	Cost

	Generic PC2100 256MB DDR
	PC2100
	256
	2
	39

	Generic PC2100 512MB DDR
	PC2100
	512
	2
	77

	Generic PC2100 1GB DDR
	PC2100
	1024
	2
	167

	Generic PC2100 2GB DDR
	PC2100
	2048
	2
	755

	Generic PC2100 1GB DDR
	PC2100x2
	1024
	4
	167

	Generic PC2100 2GB DDR
	PC2100x2
	2048
	4
	755

	Generic PC2700 256MB DDR
	PC2700
	256
	2.6
	41

	Generic PC2700 512MB DDR
	PC2700
	512
	2.6
	78

	Generic PC2700 1GB DDR
	PC2700
	1024
	2.6
	172

	Generic PC2700 2GB DDR
	PC2700
	2048
	2.6
	674

	Generic PC2700 256MB DDR
	PC2700x2
	256
	5.2
	41

	Generic PC2700 512MB DDR
	PC2700x2
	512
	5.2
	78

	Generic PC2700 1GB DDR
	PC2700x2
	1024
	5.2
	172

	Generic PC2700 2GB DDR
	PC2700x2
	2048
	5.2
	674

	Generic PC2700 1GB DDR
	PC2700x4
	1024
	10.4
	172

	Generic PC2700 2GB DDR
	PC2700x4
	2048
	10.4
	674

	Generic PC3200 256MB DDR
	PC3200
	256
	3.2
	44

	Generic PC3200 512MB DDR
	PC3200
	512
	3.2
	81

	Generic PC3200 1GB DDR
	PC3200
	1024
	3.2
	172

	Generic PC3200 2GB DDR
	PC3200
	2048
	3.2
	745

	Generic PC3200 256MB DDR
	PC3200x2
	256
	6.4
	44

	Generic PC3200 512MB DDR
	PC3200x2
	512
	6.4
	81

	Generic PC3200 1GB DDR
	PC3200x2
	1024
	6.4
	172

	Generic PC3200 2GB DDR
	PC3200x2
	2048
	6.4
	745


Disk Drives (or other netboot devices)

	Name
	Size (in GB)
	Cost

	Generic Floppy Drive
	0
	10

	Generic 40GB Hard Disk
	40
	48

	Generic 60GB Hard Disk
	60
	54

	Generic 80GB Hard Disk
	80
	62

	Generic 120GB Hard Disk
	120
	86

	Generic 160GB Hard Disk
	160
	110

	Generic 180GB Hard Disk
	180
	144

	Generic 200GB Hard Disk
	200
	168

	Generic 250GB Hard Disk
	250
	218

	Generic 320GB Hard Disk
	320
	300


Cases (stand-alone or rack mount)

	Name
	Case Type
	Rack Type
	# IDE Drives
	Cost
	Size (in U)
	Power (in Amps)

	Generic 1U Rackmount Case
	ATX
	Rackmount
	2
	177
	1
	1.4

	Generic 2U Rackmount Case
	ATX
	Rackmount
	2
	199
	2
	1.4

	Generic Mid-Tower Case
	ATX
	Standalone
	4
	50
	4
	1.4

	Generic 1U Rackmount Case
	ATX MP
	Rackmount
	2
	177
	1
	2.5

	Generic 2U Rackmount Case
	ATX MP
	Rackmount
	2
	199
	2
	2.5

	Generic Mid-Tower Case
	ATX MP
	Standalone
	4
	75
	4
	2.5

	Generic Itanium Rackmount
	Itanium
	Rackmount
	4
	2000
	7
	30

	Generic Opteron Rackmount
	Opteron
	Rackmount
	4
	2000
	7
	30


Racks (shelving units or rack cabinets)

	Name
	Rack Type
	Cost
	Size (in U)
	Floorspace (in 2x2')

	Generic 36U Rackmount Cabinet
	Rackmount
	1500
	36
	1

	Generic 2x2 Shelving Unit with Wheels
	Standalone
	50
	32
	1

	Generic 2x4 Shelving Unit with Wheels
	Standalone
	80
	64
	2


3Q99 Network Component Costs

	Interconnect
	Host Adaptor Cost (US$)
	Per-Port Switch Costs (US$)*

	Fast Ethernet
	75
	125

	Gigabit Ethernet
	500
	3000

	Myrinet (32 bit PCI)
	1000
	125

	Myrinet (64 bit PCI)
	1800
	125

	SCI (32 bit PCI)
	1000
	1000

	SCI (64 bit PCI)
	1500
	1000


* Assumes a 16 port switch or a stack of switches with a total of 16 usable ports

Switched Network Performance for 4kB Messages

	Interconnect
	Latency (µs)
	Unidirectional Bandwidth (MB/s)

	
	Measured
	Nominal
	Measured

	Fast Ethernet
	295.0
	12.8
	8.5

	Gigabit Ethernet
	120.0
	128.0
	

	Myrinet (32 bit PCI)
	37.5
	160.0
	72.0

	Myrinet (64 bit PCI)
	37.5
	160.0
	147.0

	SCI (32 bit PCI)
	2.3
	400.0
	86.3

	SCI (64 bit PCI)
	2.3
	400.0
	


Commodity Processor Characteristics and 3Q99 Costs

	Processor
	Clock Speed (MHz)
	Memory Bus Speed (MHz)
	L2 Cache (kB)
	Max. MFLOPs
	CPU Cost (US$)
	Motherboard Cost (US$)

	Intel Pentium III
	500
	100
	512
	500
	450
	150

	Intel Pentium III Xeon
	500
	100
	1024
	500
	2000
	300

	Intel Celeron
	433
	66
	128
	433
	100
	100

	AMD Athlon
	500
	200
	1024
	1500
	500
	500

	Compaq Alpha 21264
	500
	200
	4096
	1000
	2000
	1000


