Hi343| SHRT A 2sts] FAlsATNE =2 ml172 28 (2010, 1)

AT ofg o] o7 HA A HolH HA 3E8S 3
23 2= Wy 7|H

2%

Faveta AAget

e-mail : dscho@sunchon.ac.kr

A Code Mapping Technique Considering With Data Copying Flow
On Coarse-Grained Reconfigurable Array Architectures

Doosan Cho
*Dept. of Electrical Engineering, Sunchon National University

a

o o
a0 =

AAs ATAE oldle] obrg A o EE Aol WAl HEAS FEs Fetes T
g stedo] #lazE AR Uk oy st=dlo] glAhsE AXES ] dolxately YRk =
=g 7S g3t AR o3 Z=dd VP 7Y AZE wtolxzgtoly T
FPGA oA 9] &9 & A7 [1]o] d4H FAoZ FAH. o]t 7|&EY AFEL
OlE] EF (data flow)S @t FEHZ 7HA S JEE Y. meka £ Z= H3H (loop unrolling)
o walx LA E HolE HAto] 23k &F (copy flow)S ZE w3 E u] :mHIA| Z7] uwlFol
AXEo] Flolxalold A&Al UHES gihre] FHRAEOR gt dHolH FEAl(data
congestion)= Minimum Initiation Interval MI)Z 7} W2+ A5 As7F 2T = Qly, B A9
e g doly A 2574 1EsEE dlo]E 9F£X% ¥ X (Data Dependence Graph, DDG)
E st 2AEY DA HeolH F= Al o9& MI S7HE BAlste] HA Y Al~" AT
= = 3E g9 7HE stk

ne
ki

1L M2 1 g Eel o,

ATFAAEY Al 2=B2 Z2AA AAC oiAe] 1y
thakel F A v *éﬂ%*}ﬂ-‘ﬂ Efiﬂz]Ef_E(tradeoff) 5. BA =z AA
of ojA M=ZE FHHthdoz AU AT
 ojglo] TRAMAMe EAHL AzEaddw stedt B Ao A= thsk CoarseGrained Reconfigurable
2AEYY FAALS AT EE23F Alo]e] A4S Arra Processors  (CGRA)E 3l Z=wj3
AAFx o|tf. o]y o8 FPFL F&o o & S A 7 AEE S7] fEte] 71
A A HEYo gk HolA 7]EY wlolA= CGRA [2] ez Z=EwE 7|HE
ZAM = gAs] FEE . AASIATE. o] AL tiF-el 92 (GRA o7|¥AE
ATAAEY ol7|8 A= A 7]EL] ZEAA Zlvko 2 &ar Qltk. AWkl CGRA o}71Elx = A
ok FxAl o)z 2lste] o ZAlo]H TEE 4 Je a4xm FAREL. A, AANS Fs=
E2AA oA utE A F2A717] flste] B4d 2 A4 /Y9 (Processing Unit, POES 2 A4
Ql Eo] o sftyo] A K HAAFolgk. 53 v dA UWEY (2D inter-connection network) S =
&t o EFE Aol S AW & 5 e ditstE Hu FAEY. B4, dolHE AFsE 23 dEg<l
Ay B2 gle AEoly, gut HEn o] Jox 2T XHE B (scratchpad memory)$d HA
bt Z=d giste] ZE= vfsgo] Jhestthe Ay WMAE EEehe WY AdHHel~. AA, PU E9
7F A& o2 Ry a 9l e AAMT= 74 wWEP (configuration
SulE FE S 3 Hade o] oy memory). UA, W2l HlolEHE AHsIE w|Ql dlolH

Y
o oL

[l
e,
L
e
e gy

il

Lot

ol frt mEWPIY Has FY BAG NP BA vme. olgw e PHALE oFozl [2]9
W ot @8l

dage Agatsd W s1&E dusE Ry o oblgA gEue
Bolth, Wk WA AL ooz 2 A4 Ik EEHY ;= R NS
olmefoly Jluke] mEwg JEE AHgE B FNA AEHES AT

- 1632 -



H|342| stREERE|stE| FAlske

CHe =2%

mM173 25 (2010, 11)

3. A= 7189 Me

ohe) 3 1o Atat m= WY AWe ALE
Bulgleh. el Qe oEdeld =3 3
solty, $e s $4 A=F ug b
== WHYsith, o2 9t Ay Agde el
I0-C AYe = AN (315 ARgatel ofZA
o)A &z FEo|A (GRA 2 WP BELS FZE3d}o]

@£4“ﬂ

2 FE Lp2IEE 7EAQ Azke] WEe
6L<>i AgE ol 7 WEole dlelele] g uke}
DDG & T3}, olwf PU €] 7§57k DDG & T8k
wmro] fgnn 2 s ol wutw 4 Hide 9
shol 2 A HASE AL 4 A old WE
g FAa 22 380 544 shel diojH= o
& PU Atolo] b AR, olu Hole wwe
ol A ¢le] 201 JL_A PU = dlolElS A8k o2

PU EolAl el @t HAF A

A BB D6 A BT F AEF 2 B
F7bste] DDG & et thAl W
2

e
$& dmeFe) 545 Fx B el sl
2 ol o] PU A ALEEE A, 2TESC] 3

o|ZefoldH FZo] NS FAld wep AAgh AlF
o Al HAL A o]FolX A o DG o o] ®Y]
st A A& F7ekgleh. o2 A gdd ag=ZE
g dolg HAlEE o&% 1>~ (Data Copy Flow
& Dependence Graph, CFDDG)#}il F-Z T},

{9

Application
source code

ICD-C source

coniiler

Loop kernel codes

CGRA code
generator
L |

Build DDG
Expand CFDDG
Calculate MII

Find an optimal
placement of
operation nodes

Scheduled machine
code

A orsl= w3y
(swing modulo scheduling, SMS
AE ok, SMS 7|HF uwjd
CFDDG °l|A4] MII 7}A] AAF <
grell A HlolE 359 Ale]lES A8k
A (backward edge)% AAE] 11 & AA s}
G492 F= 7] (code mapper)oll Al AAEH A

At A7IME 7 AbolES A% =EE
Zbzke] [t sen o2 @A ojwl CFDDG il A

7L

O~

o

o=
AN

R

il

i)

oZi

ol

ok

ol 2 Ol (depth) 2 7z
2AlEG A =AM A Xq 3
‘?éﬂt Bl 3 JYel FE
z‘s}ﬂ Ao MII 7} 27}Q0i F3
Loy AL wA S 7 s
(1acement)t glolg 298 AA A
o] A4 WEE Ao ;ﬁﬁﬂok Flas s
7ML HAY  AXAAS
Exhaustive search 7|H S o] &38}o] 2 éfs}
A FZko] A457} sh7] wfZell
agk WHQolA AFetr] 15k @ﬁ@ e
(heuristic)S AF-&3le] & (feasible) &F4 S

3kt

r2 o

o o 1

o—|—'_ul
o 7o 0,

[ NNE

_I —
Humlo

> d“

2 (Nt [ ok O oy
o o fo [
o
Ni
ook (%, o2,
oZi

ol
Ir

o

Algorithm FindPlacement
CFDDG //input of the algorithm
While CFDDG is not empty do
V = pop(CFDDG)
While(!feasible)
oldCost = computeCost ()

if (SearchPlacement(V)=true) then
constructEdge(——feasible)
newCost = computeCost ()
if(aceept(newCost - oldCost) =
restore relocated vertices
end while
end while
end algorithm

(29 2) CFDDG 7]1XF YIX A4 L]l

false)) then

procedure SearchPlacement (v)
found = false
initialize n

while (found = false || n > 0) do
oldLoc = save old location of v
getNewPlacemnt (newLoc)
if(| Dpeth(newLoc)-Depth(v)|>=|path(v,newLoc)|)
v = newLoc
newCost = computeCost (v, oldLoc)

if (accept(newCost — oldCost)) then
found <true
break
n=n- 1
end while
return found
end procedure

(29 3) AAHA Z=AA
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procedure computeCost (locV , v )
sum < 0

for each e € from locV to v
¢ < numberOfdelays(v, target(e))
sum <= sum + ¢

return sum

end procedure
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Our | Comp | ratio Our | Comp | ratio

Matrix | 1.7 4.2 2.4 13 45 3.4
DCT 3.3 8.4 2.5 55 323 5.8
FFT 4.0 16.1 4.0 143 728 5.1
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