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Figure 1.1: Processor power density trends 
Source: D. Yen: Chip Multithreading Processors Enable Reliable High Throughput Computing 
http://www.irps.org/05-43rd/IRPS_Keynote_Yen.pdf 
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Figure 1.2: Dual/multi-core processors (1)
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Figure 1.3: Dual/multi-core processors (2)
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Figure 1.4 : Main aspects of the design space of the macro architecture of dual/multi-core processors
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Figure 2.1: Main design space dimensions of laying out L2 caches for dual/multi-core processors
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Figure 2.2: Allocation of L2 caches to the cores and their use by instructions and data in dual/multi-core processors
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Figure 2.3: Integration of L2 caches to the processor chip in dual/multi-core processors
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Figure 2.4: Examples for using private L2 caches in dual/multi-core processors
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Figure 2.5: Examples for using shared L2 caches in dual/multi-core processors
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Figure 3.1: Main design space dimensions of laying out L3 caches for dual/multi-core processors
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Figure 3.2: Inclusion policy and allocation of the L3 cache in dual/multi-core processors
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Figure 3.3: Use of L3 caches in dual/multi-core processors
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Figure 3.4: Exclusive cache architecture

Source: Zheng, Y., Davis, B.T., Jordan, M.: “ Performance evaluation of exclusive cache hierarchies”, 
2004 IEEE International Symposium on Performance Analysis of Systems and Software (ISPASS), 2004, pp. 89-96.
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Figure 3.5: Examples for using inclusive L3 caches in dual/multi-core processors
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Figure 3.6: Examples for using exclusive L3 caches in dual/multi-core processors
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Figure 3.7: Integration of L3 caches to the processor chip in dual/multi-core processors
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Figure 4.1: Main design space dimensions of laying out the I/O and memory architecture in dual/multi-core processors
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Figure 4.2: Connection policy of I/O and memory in dual/multi-core processors
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Figure 4.3: Examples for connecting both I/O and memory via the system bus in dual core processors
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Figure 4.4: Examples for dedicated connection of I/O and memory in dual/multi-core processors
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Figure 4.5: Integration of the memory controller to the processor chip in dual/multi-core processors
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Figure 5.1: The move to Intel multi-core

Source: A. Loktu: Itanium 2 for Enterprise Computing 
http://h40132.www4.hp.com/upload/se/sv/Itanium2forenterprisecomputing.pps
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Figure 5.2: Processor specifications of Intel’s Pentium D family

Source: http://www.intel.com/products/processor/index.htm 
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Figure 5.3 Specifications of Intel’s Pentium Processor Extrem Edition models 840/955/965

Source: http://www.intel.com/products/processor/index.htm
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Figure 5.4: Procesor specifications of Intel’s Yonah Duo (Core Duo) family

Source: http://www.intel.com/products/processor/index.htm
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	2 MB
	Early 2006

	Mobile
	Yonah1
	Single core
	1/2 MB
	Mid 2006

	Mobile
	Stealey
	Single core
	512 kB
	Mid 2007

	Mobile
	Merom
	Dual core, single die
	2/4 MB shared
	End 2006

	Enterprise
	Sossaman
	Dual core, single die
	2 MB
	Early 2006

	Enterprise
	Woodcrest
	Dual core, single die
	4 MB
	Mid 2006

	Enterprise
	Clovertown
	Quad core, multi-die
	4 MB
	Mid 2007

	Enterprise
	Dempsey (NetBurst/Xeon)
	Dual core, dual die
	4 MB
	Mid 2006

	Enterprise
	Tulsa
	Dual core 
single die
	4/8/16 MB
	End 2006

	Enterprise
	Whitefield
	Quad core 
single die
	8 MB, 16 MB shared
	Early 2008


Figure 5.5: Future 65 nm processors (overview)

Source: P. Schmid: Top Secret Intel Processor Plans Uncovered 
www.tomshardware.com/2005/12/04/top_secret_intel_processor_plans_uncovered
	
	Codename
	Cores
	Cache
	Market

	Desktop
	Wolfdale
	Dual core, single die
	3 MB shared
	2008

	Desktop
	Ridgefield
	Dual core 
single die
	6 MB shared
	2008

	Desktop
	Yorkfield
	8 cores 
multi-die
	12 MB shared
	2008+

	Desktop
	Bloomfield
	Quad core, single die
	-
	2008+

	Desktop/Mobile
	Perryville
	Single core
	2 MB
	2008

	Mobile
	Penryn
	Dual core 
single die
	3 MB, 6 MB shared
	2008

	Mobile
	Silverthorne
	-
	-
	2008+

	Enterprise
	Hapertown
	8 cores 
multi-die
	12 MB shared
	2008


Figure 5.6: Future 45 nm processors (overview)

Source: P. Schmid: Top Secret Intel Processor Plans Uncovered 
www.tomshardware.com/2005/12/04/top_secret_intel_processor_plans_uncovered
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Figure 5.7: AMD Athlon 64 X2 dual-core processor architecture

Source: AMD Athlon 64 X2 Dual-Core Processor for Desktop – Key Architecture Features, 
http:///www.amd.com/us-en/Processors/ProductInformation/0,,30_118_9485_13041.00.html
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Figure 5.8: UltraSPARC IV (Jaguar)

Source: C. Boussard: Architecture des processeurs
http://laser.igh.cnrs.fr/IMG/pdf/SUN-CNRS-archi-cpu-3.pdf
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Figure 5.9: UltraSPARC IV+ (Panther)

Source: C. Boussard: Architecture des processeurs
http://laser.igh.cnrs.fr/IMG/pdf/SUN-CNRS-archi-cpu-3.pdf
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POWER4 chip logical view.





Figure 5.10: POWER4 chip logical view

Source: J.M. Tendler, S. Dodson, S. Fields, H. Le, B. Sinharoy: Power4 System Microarchitecture, IBM Server, 
Technical White Paper, October 2001

http://www-03.ibm.coom/servers/eserver/pseries/hardware/whitepapers/power4.pdf
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Figure 5.11: POWER4 chip

Source: R. Kalla, B. Sinharoy, J. Tendler: Simultaneous Multi-threading Implementation in Power5 – IBM’s Next Generation POWER Microprocessor, 2003

http://www.hotchips.org/archives/hc15/3_Tue/11.ibm.pdf
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Figure 5.12: POWER4 and POWER5 system structures

Source: R. Kalla, B. Sinharoy, J.M. Tendler: IBM Power5 chip: A Dual-core multithreaded Processor, 
IEEE. Micro, Vol. 24, No.2, March-April 2004, pp. 40-47.
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