AERT —XTOF R
* (Advanced Computer Architectures)

12. Az—a7 oty #HHTO5S5305

EHHRT SHEIFER
kise _at_ cs.titech.ac.jp www.arch.cs.titech.ac.jp

i 1. 5y P B D R4 & ST A

= gshare I FRZEEL, ZTOFAIREZFREL L. Fiz,
bimoda | 53 F il & DFAFEE Q0ARDAVFI—I DI RED
Y OB ERE.
= N—FK9xz7E% 2B, 4KB, 8KB, 16KB, 32KB, 64KB& L TH S5 7
T,
= gshareFIRFRICTIRZHEL (HDHWLIE EELAXDOFAZE
REL), PRASRIRZATE L.
= N—FHx7E% 2KB, 4KB, 8KB, 16KB, 32KB, 64KB& L TH 57
EHlT.
= PRI RAEAEL (HEAEL) EEER

» RHFADEES, COMEZEHEBEIGL.

Adapted from Computer Organization and Design._Patterson & Hennessy, © 2005

:-‘ 2. Y FarFatwyd (#iH) Tas S35

(2-1) 7Rty Y22l —4ESimMcERIALT, 5205750 TRT S5 4
(test64) Z4E D7 AICIHFEH K.

MADITERNT, 25U LD FEILEERT DL,

VRIS DBREIEA T3V ERIALEL ((00EFIHT ) 2L
Y—ZRO—RRUMERER LR ERE. £, COFBIELE-ERERI L

(2-2) (2-1)THRLE=TBY S LE WETHIIDBIELT, 70X
(1,2,4,8,16) LM REM LR LDOBEREY SR E. Fz, CORBICELIE
MERT L.

ZITY, AVMSORBEIEA T I EFALEL (-00EFAT5) .
FYSHFIL-TOTSLOMREE1ELT, F57%HTL.

(2-3) AVILSDRBILA T3 203ELT, A7 D (1,2,4,8,16)MERER
LREDBRFRETSTITRE.

AUDHIL-TOS 5L (03) DHRER1ELT, F57%H#<TE.

F, RBIEA T L OEEEERE L. CORBITELLBMERT L.

Adapted from Superscalar Microprocessor Design._Mike Johnson

:-‘ 2. R\ FarFoteyy (#F) TSIy

(2-4) A7 DEFEIGISETL T, ERLE-TOTSLICREIL(IR)EHE. &
BIEATav#03, AYDFHIL-TRTSLOMEREF1ELT, HIUEIZLDE
ERLRERE. Ff AVERBELEZOMDREEHALE L

(2-5)

Aty HLIaL—ESIMMCIZ DN TDBREEFE LD £
ECTEFLEN?

EDEREDRBMADELL ST ?

T IRRA.

Adapted from Superscalar Microprocessor Design, Mike Johnson

i 3. StEHMRTLORE

s 10FEBDFEH ZATLUS—YFILIAVE1—EH)
[FEDISIEERICIEOTINDEAS5M ?
HEBT—XTIOFvOREIDERE L.

n Ffz, TOEIBETEHRT LEERT 510
RYREBEFIET—) IOV TERHE L.

Adapted from Superscalar Microprocessor Design._Mike Johnson

i LAR—h R A&

= 20115E2A9H (K) FHESBEFETICEFA—IL
(PDF 274 ILCH) ICTIRHE

= kise at cs.titech.ac.jp

Adapted from Superscalar Microprocessor Design, Mike Johnson




TILFAT (2~ 10) hdA=—aF7 A~

Platform 2015 Intel® Processor and Platform Evolution for the Next Decade

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

Adapted from Computer Organization and Design._Patterson & Hennessy, © 2005

TILFOT (2~ 10MA) MDA=—aT ~

: The Potential for Processor Power Reduction, MICRO-36

ingle-1SA H Multi-Core
R0 EVE EV6 EV6
RISCTOtYYD¥ 44X
EV4
Eve- eve || eve || Evs
EV5|
EVe eve || eve || eve

Figure 1. Relative sizes of the cores used in
the study

sequential program parallel program

Arch Lab. TOKYOTECH 2008-07-22

IR —EEOTILFIT IOy

|

|

’ Corel ‘ ’ Core2 ‘ ’ Core3 Core4
‘ Memory ‘ ‘ Memory ‘ ‘ Memory ‘ ‘ Memory ‘

4 4 t +

i ! I I
Network ‘

|

A=—aFJOt:
SimMc

Kise Laboratory Tokyo Tech 10

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

2D and 3D Mesh/Torus Network
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torus) links/switch, 4N/2 links or 6N/2 links

= N simultaneous transfers
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= BB = link bandwidth * 2 N*2 or link bandwidth * 2 N2/3
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Library: Multi-Core library MClib ‘%

int MC_init(int *id_x, int *id_y, int *rank_x, int *rank_y);
void MC_finalize();

void MC_dma_put(int dst_id, void *remote_addr, void *local_addr,
size_t size, int remote_stride, int local_stride);

int MC_clock(unsigned int*);
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test10

[®] kterm

#* Many-Core Architecture Research Project

/
Arch Lab, TOKYOD TECH *::

#include "MC1ib, K’

extern int cx, cus

/
int main(int argc, char *args[])
{
int id_x, id_y, rank_x=, rank_y;
MC_init(2id_x, &id u, &rank ><, rank_y) ;
printf ("$3 test10: T an core (3d,3d) .\n"”, id_=, id_u);
MC_finalize();
return 03
¥
/

test22

[®] kterm

4
J#* Many—Care Architecture Research Project

#include "MCLib.h"

A
Arch Lab, TOKYD TECH *ﬁ

/

i{nt nain(int arge, char *args[])
int i;
imt id_w, id_y, rank_x, rank_y:
MC_init(&id_=, &idy, &rank ><, &rank_u) ;

for(i =05 1< 25 i#4) {
unzigned long long times

MC_clock (&tine) ;

printf ("1 3% test22: I am core (3d,%d) time: Tchn®,
id ®, id_y, (int)time);
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=lave_finalize():
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