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caling was very, very good
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Figure 10 2005 ITRS Product Technology Trends:
Product Functions/Chip and Industry Average “Moore’s Law” Trends
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| Caution Flag Out: Microarchitecture’s Race for Power Performance

Range of a Wire in One Clock Cycle

1.25 GHz - From the STA Roadmap
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= Trend: (a)Wire non-scaling; (b)Relative die size growth; (c)Shorter FO4 stages
= Power Cost of Cross-Chip Latency increase

| J6th Intermational Symposium on Microarchitectune 3 December, 2003
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Many-core Era
Massively parallel
applications
) 1004
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Figura 1: Current and expected eras of Intal® processor architectures

Platform 2015: Intel® Processor and Platform Evolution for the Next Decade
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What's Computer Architecture?

Computer Architecture is the science
and art of selecting and interconnecting
hardware components to create computers
that meet functional, performance and
cost goals.

HEMT —XTIF Y DR—LR—IMS http://www.cs.wisc.edu/arch/www/

2006-09-07 FIT2006 AR MEE ChMBAEELNT Oty 7—%75F%, Kenji KISE Tokyo Tech 11



i HELLTODS

Aty Y7 —FT0Fv%

@lt\y*ﬂ’—ﬂﬁ-’ﬁ’-’v
MEREX (FENBHD) ?

A

: RAYAT7—FTYF~
‘\g

-~

MEfan 7 Lsvocane s I

[EEgERET, LAT7 b, RELGE

€ M =7 7

~

EEIED=HNDYIHTT

.

= /Ny 1Pyl =Ell DTy OShs

/

/

2006-09-07 FIT2006 AR MEE ChMBAEELNT Oty 7—%75F%, Kenji KISE Tokyo Tech 12



i HELLTDT

Ay Y7 —FTIFv

g: YT —XTIF¥

A

"

N

(1) [ZEHD?
S tyk, Ty Y OEEE, Bk

!

(2) E50>THELZD?
TATT7ERET D7V L, HEE,
Fo—k742

1

(3) t4EEIX?
IR T T3 L —R(Z LB
FPGAZRAWATOMIATL AT LIZK A

J

2006-09-07 FIT2006 AR MEE ChMBAEELNT Oty 7—%75F%, Kenji KISE Tokyo Tech 13



0ty 7 —FTOF v, [@AEFLD 7

1

s A—/\ iji

= VLIW (Very Long Instruction Word)

s DRI —XTIOFv

s FAIWNT—FTIF~¥

» BEMAIGRET—XTIFY

» FUTIIFTOEYY, TILFIT
= VU ILISA, TILFISA
 DEREHIT, 2T, RE, ATH
» 7OESL—AE?

s TDh?

2006-09-07 FIT2006 /XU REE ChhoAEHWNT Oy Y 7—+T9F v, Kenji KISE Tokyo Tech

14



i ES3BoTHEDD? HlzIE mwkT—2

© 0 o ©

(a) Bus, Ring

O 0 0 O (b)Crossbar

D

D

T

b (d) Torus

o
Bint
Bint
Bint

AR

(c) Grid, mesh

2006-09 2006 I RUMEE CAMSAEAVWTAEy Y 7—FTIF

15

S



i ES50-5THZD? HlzlE Fvvyia

- /\E$’v‘yt/l7§:u \ , B
s L2GED—FEHF? b

| #2 [HGHZ DD-H*I at
| sefsElscied volage

i’] Y | <I00W slectricsbine

. 3 E N | — 'li ? | thermal e first

- " | eTwn 11 issue, T way TMT | [FEor T
" EFIC cones

« 3 leved on-chip cache per | 'l
core — 16K LTI, 16K LD,

|5 1MIE L3 ISEK L20, 1388
Bl urised 3
i
CPU 2

Bankcluster Key

D Local

. Inter.

. Center

CPU1

Intel Montecito, ISSCC

CPUOD

Figure 1. CMP-SNUCA Layout with CMP- Managing Wire Delay in Large
DNUCA Bankcluster Regions Chip-Multiprocessor Caches, MICRO-37

16

2006-09-07 FIT2006 A AU E ChhSAEEWVTAtyY7—FF9F v, Kenji KISE Tokyo Tech



i ES505THESED? HlzIE, TOtyya7

| Processor [ EVid | EVs | EVo | EVS- |
Issue-width 2 4 & (000) 8 (000)
I-Cache BKB.DM | 8KB,DM | 64KB, 2-way 64KB, 4-way
D-Cache EKBE. DM | SKB,DM | 64KB, Z-way 64KB, 4-way
Branch Pred. 2KB.1-bit | 2K-gshare | hybrid 2-level | hybrid 2-level (2X EV6 size)
Number of M5HRs 2 4 B 16
Table 1. Configuration of the cores
HitKD
RISCTAtvH
EV
- EVS-
EVS
EVE

Figure 1. Relative sizes of the cores used in CISC, Intel Pentium
the study

Single-ISA Heterogeneous Multi-Core Architectures: The Potential for Processor Power Reduction, MICRO-36
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