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et D —f AMD A10-6800K vs. Intel Xeon ES-2690 .

AMD
Sun Ultra A10- Intel Xeon
Enterprise 6800K SPEC E5-2690 SPEC AMD/Intel  Intel/AMD
2 time time 2006Cint time 2006Cint times SPEC
Benchmarks (seconds) (seconds) ratio (seconds) ratio (seconds) ratios
perlbench 9770 401 24.36 261 37.43 1.54 1.54
bzip2 9650 505 19.11 422 22.87 1.20 1.20
gee 8050 490 16.43 227 3546 2.16 2.16
mcf 9120 249 36.63 153 59.61 1.63 1.63
gobmk 10,490 418 25.10 382 27.46 1.09 1.09
hmmer 9330 182 51.26 120 71.75 1.52 1.52
sjeng 12,100 517 23.40 383 31.59 1.35 1.35
libquantum 20,720 84 246.08 3 7295.77 29.65 29.65
h264ref 22,130 611 36.22 425 5207 1.44 1.44
omnetpp 6250 313 19.97 153 40.85 2.05 2.05
astar 7020 303 23.17 209 33.59 1.45 1.45
xalancbmk 6900 215 32.09 98 70.41 2.19 2.19
Geometric mean 3191 63.72 2.00 2.00

Figure 1.19 SPEC2006Cint execution times (in seconds) for the Sun Ultra 5—the reference computer of
SPEC2006—and execution times and SPECRatios for the AMD A10 and Intel Xeon E5-2690. The final two calumns show
the ratios of execution times and SPEC ratios. This figure demonstrates the irrelevance of the reference computerin relative
performance. The ratio of the execution times is identical to the ratio of the SPEC ratios, and the ratio of the geometric
means (63.7231.91/20.86 = 2.00) is identical to the geometric mean of the ratios (2.00). Section 1.11 discusses libquantum,

SPEC2006CintZ#= FH UL /=AMD®A10 & Intel Xeon D ELEE T, Sun Ultraz &
A& L7-SPECratiom b, ETHFEIDOLLEFEL LAY £3, 27D
Geometric mean(BE&F1g) HRaNTWET,
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The University of Adelaide, School of

Computer Science
FEAEDIRXE :
s FEADIARDH

Cost of integrated circuit = Cost of die + Cost of testing die + Cost of packaging and final test

Final test yield

Cost of wafer

Costof die = ———m—ouu
ostotde Dies per wafer x Die yield

. 7o X (Wafer diameter/2)” 7 x Wafer diameter
Dies per wafer = - = ; -
Dic area A2 % Die area

Bose-Einstein =&:

Die yield = Wafer yield x 1./(1 + Defects per unit arca X Die ;mea)N

Defects per unit area = 0.016-0.057 defects per square cm (2010)
N = process-complexity factor = 11.5-15.5 (40 nm, 2010)

FEERDOARMZFHAETI2RERLELL D V=D OENDIEAIER .

HSBFVHAELAENIEIRMNEITINY 9, ZNEFNOREIL. ZZITRT
SOBBERDOT, TNERATNIEKED IR FDEERDZ Z ENTE
EJCIN

Chapter 2 — Instructions: Language of
the Computer

10 December 2019
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Hx—/s\(Wafer)

41 (Die)

Figure 1.15 This 300 mm wafer contains 280 full Sandy Bridge dies, each 20.7 by 10.5 mm in a 32 nm process. (Sandy
Bridge is Intel’s successor to Nehalem used in the Core i7.) At 216 mm2, the formula for dies per wafer estimates 282. (Courtesy

Intel.)

ZDOEIZInteldCore i7(Sandy Bridge) D x—/\EETY, BE30t>FNDHA
BEICRABODAADLATNET , CNEUIYBEL T, /N —DITHAIAAT
FEAERFYITNTEET, BREOEFELARITTLEFAIEIEBAAEZFEFE A,
DI—NFIFEROEETEL, ESLTEI0EUFEEEOHBIZHELDT, A4
DEBEMNMEZSE, BHTEAABDBOTLEIELNHLMYET,
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Figure 1.13 Photograph of an Intel Core i7 microprocessor die, which is evaluated in Chapters 2 through 5. The
dimensions are 18.9 mm by 13.6 mm (257 mm2) in a 45 nm process. (Courtesy Intel.)

ZtlZintel Core iTO XA BEETY, EFICEBELN ATV DMLY FF, /3
R—HBBHEADODAT A HHMY £,



32 Chapter One Fundamentals of Quantitative Design and Analysis

Figure 1.14 Photograph of an Intel Skylake microprocessor die, which is evaluated
in Chapter 4.

N, & YEEdintel SkylakedF v 7EETY, ATEIEMLTWS

DHhHH ) £,
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