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Who Am I?

ÅMohamed Zahran (aka Z)
Åhttp://www.mzahran.com
ÅResearch interest: 
ïcomputer architecture
ïhardware/software interaction
ïBiologically -inspired machines

ÅOffice hours: Tue 2:00 -4:00 pm
ïor by appointment

ÅOffice: WWH 320



Goals of This Course

ÅWhat are multicore / manycore processors?

ÅWhy do we have them?

ÅWhat are the challenges in dealing with 
them?

ÅHow to make the best use of them in our 
software ?

ÅWhat will the future likely to be both in 
hardware and software?



My wishes for t his course

ÅDonõt be afraid of hardware

ÅUnderstand the hardware/software 
interaction

ÅEnjoy the challenge of making the best use 
of hardware to the benefit of software

ÅEnhance your way of thinking about 
parallelism and parallel programming models

ÅBuild a vision about technology and its 
future



Grading

ÅHomework assignments 25%

ÅProgramming assignments   25%

ÅProject 50%



Carnegie Mellon

Policies: Assignments

ÅYou must work alone on all assignments
ïPost all questions on the mailing list, 
ïYou are encouraged to answer othersõ questions, 

but refrain from explicitly giving away solutions. 

ÅHand-ins
ïLabs due at 11:59pm on the due date
ïHomework assignments due at the end of the 

lecture of the due date
ï(-1) for each day of late submission up to 3 days 

then zero in the corresponding assignment



First é A bit of history



Computer History

Eckert and Mauchly

Å1st working electronic 
computer (1946)

Å18,000 Vacuum tubes

Å1,800 instructions/sec

Å3,000 ft 3



Computer History
ÅMaurice Wilkes

1st stored program 
computer

650 instructions/sec

1,400 ft 3
http://www.cl.cam.ac.uk/UoCCL/misc/EDSAC99/

EDSAC 1  (1949)

http://www.cl.cam.ac.uk/UoCCL/misc/EDSAC99/


Intel 4004 Die Photo

ÅIntroduced in 1970
ïFirst 

microprocessor

Å2,250 transistors

Å12 mm2

Å108 KHz



Intel 8086 Die Scan

Å29,000 transistors

Å33 mm2

Å5 MHz

ÅIntroduced in 1979
ïBasic architecture 

of the IA32 PC



Intel 80486 Die Scan

Å1,200,000 
transistors

Å81 mm2

Å25 MHz

ÅIntroduced in 1989
ï1st pipelined 

implementation of 
IA 32



Pentium Die Photo

Å3,100,000 
transistors

Å296 mm2

Å60 MHz

ÅIntroduced in 1993
ï1st superscalar 

implementation of 
IA 32



Pentium III

Å9,500,000 
transistors

Å125 mm2

Å450 MHz

ÅIntroduced in 1999

http://www.intel.com/intel/museum/25anniv/hof/hof_main.htm

http://www.intel.com/intel/museum/25anniv/hof/hof_main.htm


Pentium 4

Å55,000,000 
transistors

Å146 mm2

Å3 GHz

ÅIntroduced in 2000

http://www.chip-architect.com



Pentium 4

IBM Power 8

Core 2 Duo (Merom)

Intel Xeon Phi (50 cores)

Tilera(72 cores)

Intel Core i7 (Nehalem)


