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· Power supply efficiency is about 70 % ==    70 W effective power needs 100 W input power

· Mainboard + power supply + harddisk under load consume on a dual cpu board

            (PIII 1 GHz) up to 100 W more (variation of up to 30 % depended on the motherboard  

            and power supply) 

· The latest dual cpu Itanium 2 box from HP requires  about 700 Watts of input power

· Ratio of SpecInt95 versus SpecInt2000 is about 0.1       1 SpecInt95 = 10 SpecInt2000

· Disk power consumption is about 10 W at idle time and 30 W at startup  (120 GB EIDE disk)

· Estimated needs for LHC computing in 2007 is    2.3 million  SpecInt95 and 3100 TB

(   at a ratio of  10 SpecInt2000 / Watt   ==  2.3 MW power for the CPU server

(   with 1 TB disks at 30 W                     ==  0.1 MW

       but scaling not yet really checked       current   GB/W curve

· PIII   Northwood (0.18 um)  256 KB L2                          == 28 million transistors

            PIII   Willamette (0.13 um)  256 KB L2                          == 28 million transistors

            PIV   (0.18 um)  256 KB L2                                             ==  42 million transistors

            PIV   (0.13 um)  512 KB L2                                             ==  55 million transistors

            Itanium 2  Mcinley (0.18 um) 256 KB L2 + 3 MB L3     ==  220 million transistors

            Itanium 2  Maddison (0.13 um) 256 KB L2 + 6 MB L3   ==  500 million transistors

            (L3 on chip !) ( power


[image: image1.wmf]Power consumption of different processors

0

20

40

60

80

100

120

140

0

1000

2000

3000

CPU Frequency [MHz]

Power [W]

PIII 0.25

PIII 0.18

PIII 0.13

PIV 0.18

PIV 0.13

Itanium2 0.18

PIV Xeon 0.13



[image: image2.wmf]Processor performance (SpecInt2000) per 

Watt

0

2

4

6

8

10

12

14

16

18

0

1000

2000

3000

Frequency [MHz]

SpecInt2000/Watt

PIII 0.25

PIII 0.18

PIV 0.18

PIV 0.13

Itanium 2 0.18

PIV Xeon 0.13



[image: image3.wmf]Processor performance(SpecFp2000) per 

Watt

0

2

4

6

8

10

12

14

16

0

1000

2000

3000

Frequency [MHz]

SpecFp2000/Watt

PIII 0.25

PIII 0.18

PIV 0.18

PIV 0.13

Itanium 2

PIV Xeon 0.13



[image: image4.wmf]SpecFp2000 for different processors

0

200

400

600

800

1000

1200

1400

1600

0

1000

2000

3000

Frequency  [MHz]

SpecFp2000

PIII 0.25

PIII 0.18

PIV 0.18

PIV 0.13

PIV Xeon 0.13

Itanium 2 0.18



[image: image5.wmf]SpecInt2000 for different processors

0

100

200

300

400

500

600

700

800

900

1000

0

1000

2000

3000

Frequency [MHz]

SpecInt2000

PIII 0.25

PIII 0.18

PIII 0.13

PIV 0.13

PIV 0.18

PIV Xeon 0.13

Itanium 2 0.18


_1090303876.xls
Chart3

		450		700		1300		2000		1000		2000

		500		750		1400		2200				2200

				800		1500		2260				2400

				933		1600		2400

				1000		1700		2530

				1130		1800

						1900

						2000



PIII 0.25

PIII 0.18

PIV 0.18

PIV 0.13

Itanium 2 0.18

PIV Xeon 0.13

Frequency [MHz]

SpecInt2000/Watt

Processor performance (SpecInt2000) per Watt

8.3399209486

16.9398907104

9.2054263566

13.7786259542

6.2307692308

12.8103448276

8.25

16.6666666667

9.1590493601

13.9927404719

12.7704918033

16.3461538462

9.1003460208

14.6071428571

12.3538461538

16.5098039216

9.131147541

14.7404844291

16.3218390805

9.046875

14.8735244519

12.2933333333

8.7481804949

8.9739884393

10.0557103064



Sheet1

		processor type		Frequency		Structure size		Thermal Design Power		power density		SpecFp2000		SpecInt2000		SpecFp2000/W		SpecInt2000/W		L2 Cache		# transistors		core Voltage		Die size core + cache

				[GHz]		[ Micrometer]		[W]		[W/cm2]										[KB]		[10**6]		[V]		[mm2]

		PIII		450		0.25		25.3		21.6		177		211		6.9960474308		8.3399209486		512   1/2				2		726 + 320

		PIII		500		0.25		28		23.9		191		231		6.8214285714		8.25		512   1/2						726 + 320

		PIII		550		0.25		30.8		26.3						0		0		512   1/2						726 + 320

		PIII		600		0.25		34.5		29.5						0		0		512   1/2						726 + 320

		Northwood

		PIII		550		0.18		14.5		20						0		0		256		28		1.7		640 + 260

		PIII		600		0.18		15.8		21.8						0		0		256		28				640 + 260

		PIII		700		0.18		18.3		25.2		205		310		11.2021857923		16.9398907104		256		28				640 + 260

		PIII		750		0.18		19.5		26.9		219		325		11.2307692308		16.6666666667		256		28				640 + 260

		PIII		800		0.18		20.8		28.7		295		340		14.1826923077		16.3461538462		256		28				640 + 260

		PIII		933		0.18		25.5		35.1		318		421		12.4705882353		16.5098039216		256		28				640 + 260

		PIII		1000		0.18		26.1		35.9		329		426		12.6053639847		16.3218390805		256		28				640 + 260

		PIII		1130		0.18		37.5				377		461		10.0533333333		12.2933333333		256		28		1.7		640 + 260

		Willamette

		PIII		1000		0.13		27.6								0		0		256		28		1.5

		PIII		1130		0.13		29.1						561		0		19.2783505155		256		28

		PIII		1200		0.13		29.9								0		0		256		28

		PIII		1330		0.13		33.9								0		0		256		28

		PIV		1300		0.18		51.6				502		475		9.7286821705		9.2054263566		256		42		1.75

		PIV		1400		0.18		54.7				524		501		9.5795246801		9.1590493601		256		42		1.75

		PIV		1500		0.18		57.8				543		526		9.3944636678		9.1003460208		256		42		1.75

		PIV		1600		0.18		61				626		557		10.262295082		9.131147541		256		42		1.75

		PIV		1700		0.18		64				648		579		10.125		9.046875		256		42		1.75

		PIV		1800		0.18		68.7				667		601		9.7088791849		8.7481804949		256		42		1.75

		PIV		1900		0.18		69.2				688		621		9.9421965318		8.9739884393		256		42		1.75

		PIV		2000		0.18		71.8				732		722		10.1949860724		10.0557103064		256		42		1.75

		PIV		2000		0.13		52.4				732		722		13.9694656489		13.7786259542		512		55		1.35

		PIV		2200		0.13		55.1				766		771		13.9019963702		13.9927404719		512		55		1.35

		PIV		2260		0.13		56				815		818		14.5535714286		14.6071428571		512		55		1.35

		PIV		2400		0.13		57.8				840		852		14.5328719723		14.7404844291		512		55		1.35

		PIV		2530		0.13		59.3				861		882		14.5193929174		14.8735244519		512		55		1.35

		PIV Xeon		2000		0.13		58				743		736		12.8103448276		12.6896551724		512

		PIV Xeon		2200		0.13		61				779		786		12.7704918033		12.8852459016		512

		PIV Xeon		2400		0.13		65				803		824		12.3538461538		12.6769230769		512

		Mcinley

		Itanium 2		1000		0.18		130				1356		810		10.4307692308		6.2307692308		256 + 3MB		220

		Madison																		256 + 6MB		500

				1000		0.13
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		processor type		Frequency		Structure size		Thermal Design Power		power density		SpecFp2000		SpecInt2000		SpecFp2000/W		SpecInt2000/W		L2 Cache		# transistors		core Voltage		Die size core + cache

				[GHz]		[ Micrometer]		[W]		[W/cm2]										[KB]		[10**6]		[V]		[mm2]

		PIII		450		0.25		25.3		21.6		177		211		6.9960474308		8.3399209486		512   1/2				2		726 + 320

		PIII		500		0.25		28		23.9		191		231		6.8214285714		8.25		512   1/2						726 + 320

		PIII		550		0.25		30.8		26.3						0		0		512   1/2						726 + 320

		PIII		600		0.25		34.5		29.5						0		0		512   1/2						726 + 320

		Northwood

		PIII		550		0.18		14.5		20						0		0		256		28		1.7		640 + 260

		PIII		600		0.18		15.8		21.8						0		0		256		28				640 + 260

		PIII		700		0.18		18.3		25.2		205		310		11.2021857923		16.9398907104		256		28				640 + 260

		PIII		750		0.18		19.5		26.9		219		325		11.2307692308		16.6666666667		256		28				640 + 260

		PIII		800		0.18		20.8		28.7		295		340		14.1826923077		16.3461538462		256		28				640 + 260

		PIII		933		0.18		25.5		35.1		318		421		12.4705882353		16.5098039216		256		28				640 + 260

		PIII		1000		0.18		26.1		35.9		329		426		12.6053639847		16.3218390805		256		28				640 + 260

		PIII		1130		0.18		37.5				377		461		10.0533333333		12.2933333333		256		28		1.7		640 + 260

		Willamette

		PIII		1000		0.13		27.6								0		0		256		28		1.5

		PIII		1130		0.13		29.1						561		0		19.2783505155		256		28

		PIII		1200		0.13		29.9								0		0		256		28

		PIII		1330		0.13		33.9								0		0		256		28

		PIV		1300		0.18		51.6				502		475		9.7286821705		9.2054263566		256		42		1.75

		PIV		1400		0.18		54.7				524		501		9.5795246801		9.1590493601		256		42		1.75

		PIV		1500		0.18		57.8				543		526		9.3944636678		9.1003460208		256		42		1.75

		PIV		1600		0.18		61				626		557		10.262295082		9.131147541		256		42		1.75

		PIV		1700		0.18		64				648		579		10.125		9.046875		256		42		1.75

		PIV		1800		0.18		68.7				667		601		9.7088791849		8.7481804949		256		42		1.75

		PIV		1900		0.18		69.2				688		621		9.9421965318		8.9739884393		256		42		1.75

		PIV		2000		0.18		71.8				732		722		10.1949860724		10.0557103064		256		42		1.75

		PIV		2000		0.13		52.4				732		722		13.9694656489		13.7786259542		512		55		1.35

		PIV		2200		0.13		55.1				766		771		13.9019963702		13.9927404719		512		55		1.35

		PIV		2260		0.13		56				815		818		14.5535714286		14.6071428571		512		55		1.35

		PIV		2400		0.13		57.8				840		852		14.5328719723		14.7404844291		512		55		1.35

		PIV		2530		0.13		59.3				861		882		14.5193929174		14.8735244519		512		55		1.35

		PIV Xeon		2000		0.13		58				743		736		12.8103448276		12.6896551724		512

		PIV Xeon		2200		0.13		61				779		786		12.7704918033		12.8852459016		512

		PIV Xeon		2400		0.13		65				803		824		12.3538461538		12.6769230769		512

		Mcinley
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Sheet1

		processor type		Frequency		Structure size		Thermal Design Power		power density		SpecFp2000		SpecInt2000		SpecFp2000/W		SpecInt2000/W		L2 Cache		# transistors		core Voltage		Die size core + cache

				[GHz]		[ Micrometer]		[W]		[W/cm2]										[KB]		[10**6]		[V]		[mm2]

		PIII		450		0.25		25.3		21.6		177		211		6.9960474308		8.3399209486		512   1/2				2		726 + 320

		PIII		500		0.25		28		23.9		191		231		6.8214285714		8.25		512   1/2						726 + 320

		PIII		550		0.25		30.8		26.3						0		0		512   1/2						726 + 320

		PIII		600		0.25		34.5		29.5						0		0		512   1/2						726 + 320

		Northwood

		PIII		550		0.18		14.5		20						0		0		256		28		1.7		640 + 260

		PIII		600		0.18		15.8		21.8						0		0		256		28				640 + 260

		PIII		700		0.18		18.3		25.2		205		310		11.2021857923		16.9398907104		256		28				640 + 260

		PIII		750		0.18		19.5		26.9		219		325		11.2307692308		16.6666666667		256		28				640 + 260

		PIII		800		0.18		20.8		28.7		295		340		14.1826923077		16.3461538462		256		28				640 + 260

		PIII		933		0.18		25.5		35.1		318		421		12.4705882353		16.5098039216		256		28				640 + 260

		PIII		1000		0.18		26.1		35.9		329		426		12.6053639847		16.3218390805		256		28				640 + 260

		PIII		1130		0.18		37.5				377		461		10.0533333333		12.2933333333		256		28		1.7		640 + 260

		Willamette

		PIII		1000		0.13		27.6								0		0		256		28		1.5

		PIII		1130		0.13		29.1						561		0		19.2783505155		256		28

		PIII		1200		0.13		29.9								0		0		256		28

		PIII		1330		0.13		33.9								0		0		256		28

		PIV		1300		0.18		51.6				502		475		9.7286821705		9.2054263566		256		42		1.75

		PIV		1400		0.18		54.7				524		501		9.5795246801		9.1590493601		256		42		1.75

		PIV		1500		0.18		57.8				543		526		9.3944636678		9.1003460208		256		42		1.75

		PIV		1600		0.18		61				626		557		10.262295082		9.131147541		256		42		1.75

		PIV		1700		0.18		64				648		579		10.125		9.046875		256		42		1.75

		PIV		1800		0.18		68.7				667		601		9.7088791849		8.7481804949		256		42		1.75

		PIV		1900		0.18		69.2				688		621		9.9421965318		8.9739884393		256		42		1.75

		PIV		2000		0.18		71.8				732		722		10.1949860724		10.0557103064		256		42		1.75

		PIV		2000		0.13		52.4				732		722		13.9694656489		13.7786259542		512		55		1.35

		PIV		2200		0.13		55.1				766		771		13.9019963702		13.9927404719		512		55		1.35

		PIV		2260		0.13		56				815		818		14.5535714286		14.6071428571		512		55		1.35

		PIV		2400		0.13		57.8				840		852		14.5328719723		14.7404844291		512		55		1.35

		PIV		2530		0.13		59.3				861		882		14.5193929174		14.8735244519		512		55		1.35

		PIV Xeon		2000		0.13		58				743		736		12.8103448276		12.6896551724		512

		PIV Xeon		2200		0.13		61				779		786		12.7704918033		12.8852459016		512

		PIV Xeon		2400		0.13		65				803		824		12.3538461538		12.6769230769		512

		Mcinley

		Itanium 2		1000		0.18		130				1356		810		10.4307692308		6.2307692308		256 + 3MB		220

		Madison																		256 + 6MB		500

				1000		0.13
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Sheet1

		processor type		Frequency		Structure size		Thermal Design Power		power density		SpecFp2000		SpecInt2000		SpecFp2000/W		SpecInt2000/W		L2 Cache		# transistors		core Voltage		Die size core + cache

				[GHz]		[ Micrometer]		[W]		[W/cm2]										[KB]		[10**6]		[V]		[mm2]

		PIII		450		0.25		25.3		21.6		177		211		6.9960474308		8.3399209486		512   1/2				2		726 + 320

		PIII		500		0.25		28		23.9		191		231		6.8214285714		8.25		512   1/2						726 + 320

		PIII		550		0.25		30.8		26.3						0		0		512   1/2						726 + 320

		PIII		600		0.25		34.5		29.5						0		0		512   1/2						726 + 320

		Northwood

		PIII		550		0.18		14.5		20						0		0		256		28		1.7		640 + 260

		PIII		600		0.18		15.8		21.8						0		0		256		28				640 + 260

		PIII		700		0.18		18.3		25.2		205		310		11.2021857923		16.9398907104		256		28				640 + 260

		PIII		750		0.18		19.5		26.9		219		325		11.2307692308		16.6666666667		256		28				640 + 260

		PIII		800		0.18		20.8		28.7		295		340		14.1826923077		16.3461538462		256		28				640 + 260

		PIII		933		0.18		25.5		35.1		318		421		12.4705882353		16.5098039216		256		28				640 + 260

		PIII		1000		0.18		26.1		35.9		329		426		12.6053639847		16.3218390805		256		28				640 + 260

		PIII		1130		0.18		37.5				377		461		10.0533333333		12.2933333333		256		28		1.7		640 + 260

		Willamette

		PIII		1000		0.13		27.6								0		0		256		28		1.5

		PIII		1130		0.13		29.1						561		0		19.2783505155		256		28

		PIII		1200		0.13		29.9								0		0		256		28

		PIII		1330		0.13		33.9								0		0		256		28

		PIV		1300		0.18		51.6				502		475		9.7286821705		9.2054263566		256		42		1.75

		PIV		1400		0.18		54.7				524		501		9.5795246801		9.1590493601		256		42		1.75

		PIV		1500		0.18		57.8				543		526		9.3944636678		9.1003460208		256		42		1.75

		PIV		1600		0.18		61				626		557		10.262295082		9.131147541		256		42		1.75

		PIV		1700		0.18		64				648		579		10.125		9.046875		256		42		1.75

		PIV		1800		0.18		68.7				667		601		9.7088791849		8.7481804949		256		42		1.75

		PIV		1900		0.18		69.2				688		621		9.9421965318		8.9739884393		256		42		1.75

		PIV		2000		0.18		71.8				732		722		10.1949860724		10.0557103064		256		42		1.75

		PIV		2000		0.13		52.4				732		722		13.9694656489		13.7786259542		512		55		1.35

		PIV		2200		0.13		55.1				766		771		13.9019963702		13.9927404719		512		55		1.35

		PIV		2260		0.13		56				815		818		14.5535714286		14.6071428571		512		55		1.35

		PIV		2400		0.13		57.8				840		852		14.5328719723		14.7404844291		512		55		1.35

		PIV		2530		0.13		59.3				861		882		14.5193929174		14.8735244519		512		55		1.35

		PIV Xeon		2000		0.13		58				743		736		12.8103448276		12.6896551724		512

		PIV Xeon		2200		0.13		61				779		786		12.7704918033		12.8852459016		512

		PIV Xeon		2400		0.13		65				803		824		12.3538461538		12.6769230769		512

		Mcinley

		Itanium 2		1000		0.18		130				1356		810		10.4307692308		6.2307692308		256 + 3MB		220

		Madison																		256 + 6MB		500

				1000		0.13
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Sheet1

		processor type		Frequency		Structure size		Thermal Design Power		power density		SpecFp2000		SpecInt2000		SpecFp2000/W		SpecInt2000/W		L2 Cache		# transistors		core Voltage		Die size core + cache

				[GHz]		[ Micrometer]		[W]		[W/cm2]										[KB]		[10**6]		[V]		[mm2]

		PIII		450		0.25		25.3		21.6		177		211		6.9960474308		8.3399209486		512   1/2				2		726 + 320

		PIII		500		0.25		28		23.9		191		231		6.8214285714		8.25		512   1/2						726 + 320

		PIII		550		0.25		30.8		26.3						0		0		512   1/2						726 + 320

		PIII		600		0.25		34.5		29.5						0		0		512   1/2						726 + 320

		Northwood

		PIII		550		0.18		14.5		20						0		0		256		28		1.7		640 + 260

		PIII		600		0.18		15.8		21.8						0		0		256		28				640 + 260

		PIII		700		0.18		18.3		25.2		205		310		11.2021857923		16.9398907104		256		28				640 + 260

		PIII		750		0.18		19.5		26.9		219		325		11.2307692308		16.6666666667		256		28				640 + 260

		PIII		800		0.18		20.8		28.7		295		340		14.1826923077		16.3461538462		256		28				640 + 260

		PIII		933		0.18		25.5		35.1		318		421		12.4705882353		16.5098039216		256		28				640 + 260

		PIII		1000		0.18		26.1		35.9		329		426		12.6053639847		16.3218390805		256		28				640 + 260

		PIII		1130		0.18		37.5				377		461		10.0533333333		12.2933333333		256		28		1.7		640 + 260

		Willamette

		PIII		1000		0.13		27.6								0		0		256		28		1.5

		PIII		1130		0.13		29.1						561		0		19.2783505155		256		28

		PIII		1200		0.13		29.9								0		0		256		28

		PIII		1330		0.13		33.9								0		0		256		28

		PIV		1300		0.18		51.6				502		475		9.7286821705		9.2054263566		256		42		1.75

		PIV		1400		0.18		54.7				524		501		9.5795246801		9.1590493601		256		42		1.75

		PIV		1500		0.18		57.8				543		526		9.3944636678		9.1003460208		256		42		1.75

		PIV		1600		0.18		61				626		557		10.262295082		9.131147541		256		42		1.75

		PIV		1700		0.18		64				648		579		10.125		9.046875		256		42		1.75

		PIV		1800		0.18		68.7				667		601		9.7088791849		8.7481804949		256		42		1.75

		PIV		1900		0.18		69.2				688		621		9.9421965318		8.9739884393		256		42		1.75

		PIV		2000		0.18		71.8				732		722		10.1949860724		10.0557103064		256		42		1.75

		PIV		2000		0.13		52.4				732		722		13.9694656489		13.7786259542		512		55		1.35

		PIV		2200		0.13		55.1				766		771		13.9019963702		13.9927404719		512		55		1.35

		PIV		2260		0.13		56				815		818		14.5535714286		14.6071428571		512		55		1.35

		PIV		2400		0.13		57.8				840		852		14.5328719723		14.7404844291		512		55		1.35

		PIV		2530		0.13		59.3				861		882		14.5193929174		14.8735244519		512		55		1.35

		PIV Xeon		2000		0.13		58				743		736		12.8103448276		12.6896551724		512

		PIV Xeon		2200		0.13		61				779		786		12.7704918033		12.8852459016		512

		PIV Xeon		2400		0.13		65				803		824		12.3538461538		12.6769230769		512

		Mcinley

		Itanium 2		1000		0.18		130				1356		810		10.4307692308		6.2307692308		256 + 3MB		220

		Madison																		256 + 6MB		500

				1000		0.13





Sheet1

		0		0		0		0		0		0		0

		0		0		0		0		0				0

		0		0		0		0		0				0

		0		0		0		0		0

				0				0		0

				0				0

				0				0

				0				0



PIII 0.25

PIII 0.18

PIII 0.13

PIV 0.18

PIV 0.13

Itanium2 0.18

PIV Xeon 0.13

CPU Frequency [MHz]

Power [W]

power consumption of different processors

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0		0		0		0		0		0

		0		0		0		0				0

				0		0		0				0

				0		0		0

				0		0		0

				0		0

						0

						0



PIII 0.25

PIII 0.18

PIV 0.18

PIV 0.13

Itanium 2

PIV Xeon 0.13

Frequency [MHz]

SpecFp2000/Watt

Processor performance(SpecFp2000) per Watt

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0		0		0		0		0		0

		0		0		0		0				0

				0		0		0				0

				0		0		0

				0		0		0

				0		0

						0

						0



PIII 0.25

PIII 0.18

PIV 0.18

PIV 0.13

Itanium 2 0.18

PIV Xeon 0.13

Frequency [MHz]

SpecInt2000/Watt

Processor performance (SpecInt2000) per Watt

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0		0

		0		0				0		0		0

				0				0		0		0

				0				0		0

				0				0		0

				0						0

										0

										0



PIII 0.25

PIII 0.18

PIII 0.13

PIV 0.13

PIV 0.18

PIV Xeon 0.13

Itanium 2 0.18

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0

						0

						0



PIII 0.25

PIII 0.18

PIV 0.18

PIV 0.13

PIV Xeon 0.13

Itanium 2 0.18

Frequency  [MHz]

SpecFp2000

SpecFp2000 for different processors

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		






