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Abstract Since embedded software is very dependent for target hardware architecture,
characteristics of the platform must be considered when designing the software. Furthermore, MPSoCs
consists of heterogeneous hardware components that are specified in micro level. Thus mapping of
embedded software for MPSoCs should be considered the characteristics. In this paper, we provide an
approach to automatic mapping PIM (Platform Independent Model) of an embedded software to
PSM(Platform Specific Model) for MPSoC(Multi Processor System On Chip) and verify its
effectiveness with simulation. In the proposed approach, tasks are derived from an object oriented
model based on the UML (Unified Modeling Language). And then the types of the derived tasks are
identified. With the identified types and inter relationship between tasks, the tasks are assigned to
appropriate heterogeneous hardware components. We expect that the approach improve accuracy of the
assigning and concurrency of the deployed software.
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dol7t e mES YA B

697

QU= A2E el
SEdlol EYES zaa
el m2AA7

s

ole AZEd §Ad
Aol wl$- Fasit 53
o] AFHHE= MPSoC 7

ro
r_?_, Flr

CE T AREAR B gRE
AQAgel AFATE FYHAAE

toese - aRselen Adate)

igsong@se kaist.ac.kr

toebgE e FHUEm A A FE R
ohgy@selab.chungbuk.ac.kr
Fuoetn A/ AAZFE B s
jehong@selab.chungbuk.ac.kr
L@ Ey|eY AApsete we
: bae@se.kaist.ac.kr

2007 49 259

2007 69 28%

Y

AP FAL N TATAE %4,

T ENEY
Tt 3439

lkl'—'x‘j_r

A

ke s

M2 JHE 2ZE

aE g AlzES AA, AL S Ao —‘?—%*HE}
2311l MPSoC 71%ke] 3St=do] FRELS Z2A)
A #=ojy} DSP(Digital Signal Processor) S} %1'9‘
TFet BlQle] ZEAME EFsta, Ao wWEE,
Hrg 53 2 FAXNES 27] WEoIMPSoCE
= AZEo] A A AZES] 27AS
o2 olFofAE PIM RdI d=do] oplEAE
1H3hs PSM Eddo] TR A = ojof FHrH2,3]

B AF7e AR Ads UML doj[4]E o] &3}
v s SZESOIE JfEstaAt sk A, o1¥
PSM Rd®g Fad 207l st Adgict. 53]
MPSoC& 9Hlti= AzZEgo]e] Aol lojA PIM
S =gl olFlEH | AgA T T A e g

o
1217



698 AR =R AZE

WS A o A9 Fo] Aok B st=S
o] o7el Ao T e 3ol gk A& o]
AL B3l PSMe] A3Adol tiste] AL
dutdoz ERAA F4Y LZE Ao lo]
4] PSM-2 EJB(Enterprise JavaBeans) ©}7]8lxu}t
CORBAS} o] AZEg o7l &AE 78 34S 17
3 wdo|n, PIMOZRE PSMoze W3 #3342 7
2 GA A FHAge] FFATS]. o]9} r AR
= AZE JEE FAE W3 HAo] 8aFEHE
dl, 53] MPSoC& 273 e Z2AATte] WEg ¢
A A AtaE aEe Bo AEata AEs vlo]a
2 FloAe wig zHo] aFHT) olef 2 wiE
Ao oA B 540 dste] Hejstd oy 2tk
*MPSoCE 3t=dlo] FAFLE ZIZAA olgdx
DSP, tuto]x= AEEL|S} 22 T3t T/ st=
o] 24 (IP(Intellectual Property))E2 T2 TH6].
AHE HA2aE st=do] LA T T W) H
239 EARY oyt st=9o] P SAE 11
3 mjgo] BT}
AUt = Al=Ee] A, W2 SFAAE EFHA
%S F= Ut olYgs Afdde H=Z S digh
Aloj7} Bk FEeiA o]FolA 7] wiEel B3 T
3o FoAo] FHET
«2AHE 239 U B Ae, Zdart ddo]
AYgor g23aE s=dgo] 242 Fdstes de
WAEFI, Error-Prone?dt 2tgo]7] wj&o] A&53td
Wijo] Hg i

Aot 22 Fedd w 2 dAFedde PIMS
MPSoC& st=dle] o}7]8A <] PSMel @337 $1%

Smees ANGG AN Fuaze drwel o
= A)zE A Al PIME PSM 3be] vl e ola

A ALE ¥ ¥k ol PIMo] zte ®W @A o] PSMo
23] AHshs 7 AR fs BFHeE &%

w2
gy o

¥

Ko

=29 2gdME 7189 #E d7El e
< T ANG A7 AEHS AHska, 3=
2d visgS 93 A2EE s, 4ol = Altbst
© @9 <SS 4T Aotk 54N AlEgeld
< o83 4L T, B =&AA Arske EugFE
o #EES B Fojnh

o A 5 A &
"ol A ol%old £ Qe
© 2 3sl= MDA 7|4t E@?J
e L]

=
—~
-
Lt
N

Aol B & Al 34 A A 8 5 (20078

BANA B3 s datr] S dugEel o o
TSl gk st

MDA 7|9k 2dl g g2 iy oz 97N
e R she 8 FEA Edee FIx
(Heuristics)oll 2]&4<20 797} ®th MDA 7]4dte]
PIMellA] PSMOo.2 ufg3}7] 915 A7+= Master[7]o]
o8 AANHRE, o] AFeldE PIMI PSM] 74
2455 AZAESIY AFLE FASL, o5 AX
dE9] wsg Ao A misg 73S OCL(Object Const-
raint Language) 9192 AF3=F st 18y o]
AT E MPSoCE dHitl= FAE FAA A
TFol7|Hths &§& olEYAolA Mo =Y w3
< 9 Asst ALl tigh Atolch

gk 7]4‘—% HE Z2AAM g B2a g g
Sy O TS AN EYEE Zte oplE
ol Eﬂ—’:i—a— ggstr] 93 ASEA, B39 HE
T g H AT wEoly, Bl eWI=E
Zo7] 9% B0 ATHc

Plishker[8]2] dAtolr= HE 2Y== zt= HE
Z2AAM dutiE AlxEe IXP1200 WIEHNT Z2A)
Aol B35 AsdIstr] g HS AAEAE,
Z 6719 A7l "&=aE Pt WS AASHA
ou FYg ZRAAN tidte] AP A)RHS e
gdolgts A Ay 2= 7Rke] ddolgke FHolA
2 A7k ZolFo] Utk

Benini[9]9] AFoA= MPSoC 3Fo| =M= 5
Ele] ZEAMER B35 ety 9% W
A AT B3] TF HGol A AL g A
A mEsel Blaa @] o] oAES sgle.
o] 71%] ZZAA EFgiol MPSoCol &A1
W, olo] we Blxm ggo] oFojAo} ke
A=A 239k 1 wrel= Hong[10]9] A+
27]4 ’\]‘E E%;Ho] EH/\_:,'_‘: [e] H/\].EJ 7—1
o= s93ly] 3 dag]=2, Paulin[11]9]
ATE= StepNP HE|ZZAA SoC SHES 2 B4

_u:E

ETN

[}

2

A
ki

4 orr 2 [;3 £ 12 o e
(o3

o, off
oﬂ ol

o

A BRANN ANA AP B 2AFYS T
she WaAy zzodn Zde ANsdc. e
JHF ATEL VEYD TESS e BN 87
ANl Bza FY R A2 PEEln & F AUk

3. IHE A|AH H9o|

E AFE MPSoCZHE A2 Uutls AZE
dolE UML 7yt 2d=z AAS7] 93 /g Z24
2 2 O E(12,13]9] e BN =, 1
g 13 e ARE e

B Axe a9 1949 PSM 2Egd g d3s



MPSoCE gHit|= X Egoje] PSM ZdY 3 AlEg oA 699

"
PIM PSM modeling
modeling HW Architecture
model (=
_ Tasks £
z| 8 Identification g
EIE: C Lig
El £ 5
) o
5 el || ==t= s 3
2 o as| o
2 £ B
a2 Alocation
B
ElS
Maodel Verification )

B A AcslE PSM 2d® Azt

A, 53] B3 89 F v 2H o] grFoiA it
B AFolA Atstaal s PIMOZRE PSMOZ
o] wjg A=®ls AFsete vlestd g 139 2o
Aol 1. W Az=" S, = <S;, Dy, Aw, @, L>2
2 FAEY 971N
- St g dide] He A2 wE
- Dyt v Alz=Hlel o) AAdEe Bl BY
- An a2 REERE A ZdR o wig 3
oA AMEshE WE FeE JF
- oS FPsE AHY I
= Lot 138 QI8 87 3EA, 44 o5 2F
°og F4€H O
v Alz®le] A QAE] it AT HE 31
A, 324, a2l 334 747 Asiith Fag 4
AEo digt AEES 8 NIST9] FIPS-197 AES
(Advanced Encryption Standard) €ig]&<S AM&3+
£ SFT(Secure File Transfer) A~ZEo|[14]E <]
NEoz AHgET
3.1 &2 gl
W AzElNY 2 Y A aTAHGoE
FE 4" UML 7|8k PIMolth. PIMeo] A=
olz¥E S=sle] orlUAe] THasET WY @
H2ase] =&He, &2 29 S0 dish Hoe o
=7 2tk
A 2. Wi A=A A
2 845y JAger A
Si=1{C 1, S}
- C: UML2022 %349
- I : UML2.0S2 3£3
Diagram®] ¥
- S UML2.02.2 %3d¥ Sequence DiagramE
o gt O
Ao 20 yERd ube} Zo] B AFelA AAStL
= PIM9 74L& Ze= tholojzz#, IOD(Interaction
Overview Diagram), 28|31 SD(Sequence Diagram)
2 7453 Ik A 2= UML20oA AAE EF

ol

ek

wd, St ohed

a]])\ r,].o o]j_al-!

HAE Interaction Overview

Elayan i

= Prieses “E T80

3% 2 A 2="9] 10D

4 783 ovE BT PR e PR

a% 28 Foi7 A A2d, SFTel B@ 10De]
Q% dlA] mdlolth. AT WA AEL SAAE I
of v gEsl 2glel Ayslolo} s, ool et 3

e 2l ot

3.2 Epl =¥

B mde &2 R SERE HFHoE du
A ks A mdojnt thA] WA PIMOZRE B~
S FE3}3L ©]5 MPSoCE st=9lo] ob7ldxe] wj
B ZA2A, Ao 3elxet o] Heogitt oS s
Ae WA MPSoC st=sllo] ol eiAje] tih Zelgo]
=

I 32 MPSoCE& HAD(Hardware architecture
diagram)®] dlE HoFth o] tolojasle o}y EX
of tig Wt Edo] 93] AHeEw, <<KCPU>>,

|IEREBR - )
[ | bl
1 Palefin -
Ty Select 1
0, Marore
[tConnecton | —
- Connecton | [+, TF5Y < Mamaey 3> « Mamary 33| CCCPU Y £ M
?M—'I LU el IR + S.5AMI & MMz |**| &SR
(=3 Componnt <
' v
CL LN
L] (]
« Pasighersl 33 h»da-n Parigharsl 3 ccBadgers| FCODe
+ 0CTOCT 4 DMACH [+ AP P
] ]
( +M<Bl } C [
R - : $ e
o | ;l"
T Prapeies 01 | Presentation View| Document View | | S0
Ew Illw
A 0 *2 ENode. Eiode. ENode. Efiode. ERode, ERode. £
impoted Rescurces 4
Madel Pesource
4l | |

a9 3 HADCJA|



700 AR A=A

<<DSP>>, <<BUS>>, <<Local Memory>>, <<Sha-
red Memory>>, <<DevController>> 3 & 2|
ey Zhe HEUVESR TAHT:
0¥ 394 HAA= 84 Fo| BUSE Al<]3 st=4)
o] ol7|edH 9] FHQAE HEAE wjBste] Bl B
a2 s, B 2l ok Joje tey Zoh
A9 3. g =Y, Dte Uy 2L 8459 IF
o7 Aejgi}
D; = {h;, Pu, ti}
- hi @ =] oEA FHLAEY] JFY
- Pui ¢ 84 ho B9
-t s 84 holl @3E H2asY ¥ O
Ao 302 RE he I¥ 30049 AIAEeE veht
€ =g FAE/AEA, H2as 9 /s 84
vS ¥ 33sith Py <<CPU>>, <<DSP>> S %
2 3=l 2459 F3S ov|gith MPSoCe] &
AX = shte] FFel v hvt EAE & Aok E
A BdeAe] y= v Al=He L, 840 3] &
FE B35 2IS gu)gith

CFG(Control Flow Graph)Z AAsl= g2 AA
(2) CFGEHE FZF9 "2=as Adsta, (3) 2Ed
B2z E57ke] A#AAHCRF, Correlation Factor)Z A
2beHAl "k olegt MZERA] 45 AA HE FRE
gt F olF olgste] HFHOE wigPIG Lyol
o3 wisg A oz} P

(1) CFG ARg+

Aw i f (PIM) = { CFG; |i = Ln)
CFGAAET= PIMOZRE Al2=F 9o A3 7

25 Fo} CFGE W&sle A, Z7]0 PIMo]
zke "3 491 n W A3 CFGe= UMLY

IOD$} SD7F Zt= 24t 848 2= 33, =& HY
A8 Vs A2E X (edge)E Zhe WFAH =
2A[15], o] Aee th&7 2k
A9l 4. Control Flow Graph G = (V, E, N;, Np+=
o 2ol Aoyt
- Vi =E(vertex) 52 FJI(CWE, Fork, Join,
Decision, Merge =% So| ¥3hH

- Nit AA eEEY F
- N A% wEge 99 0
slo] Qo] 4 ¥H CFG A4S 93 o8 asin,

a9 4+ ¥¥kdQl Producer-Consumer?] &3S

SDZ =9 & Zolth ol WAAE Fuwe A%

AXEYS F &8 A 34 A A 8 5(2007.8)

sd Putting and getting to store |

” Producer | | Store | ||Consumer||
I

put()

I
[
|
|
I
: I get)
|
|
|

|
|
=
{

19 4 Producer-Consumer®] oA SD

sd Putting and getting to store

‘ Producer H ‘ Store ‘ “Consumer

—_—
put()

get()

1 2 :
| |
1 m |
4 s 3 |
I T 1
| B s 5
| I
| ) |
| T p—) 8

a9 5 19 4904 2 249 %A £A

7} Exec. Occurrenced] YeRiE 23] AJ2FA]H )
E ™ol ZtZt CFGY =E7} Hr}h o] =&E5 719
FTAE IET] AFH BAR FoHr) o] AFH #
AE SDAA Time Lined| A3k )2 H ).

O% 5= a% 49 7t 2d g4 gigk $AE st
EZ Yehd A o]t} o]e} 2 whHo g 7}7he] SDo
A9 CFG7F A9tk

IODeIA CFGAAES F BAIR o]Folx|=tl, SDIt
9] AZ FEO] Ae AFoles HlE7IHA FHAAMY
o] Foj A,
Combined Fragment &2 IOD2] Ao} =xXof 2]3)
SD7} dZ2E+ 79l Fork, Join, Decision Z1#]il
Merge=E 59| Aoj==F AME-3le] Ag gt

1% 6& Combined Fragmentol “alt” @4kx}r7} 3
AHRE A CFGARS Ye Aok 17 6(a)9
SDE Store7} # x9S ¢ Producer’} Sleepdlil
a8 e A% Storedl EEFS ¥ ATE UERY
3 9ok oo tidk CFGE 37 HalMe wA,
SD2] Combined Fragment®] Operand® Foj3 &
o g CFGE Z2t A4S 18 69lxs 42 1>
23249} 53622 operand?] CFG7} WelyA Hch
A" ko] CFGE  “alt”dA2kzbe]l  ojujo]  ujg}
“Decision”" ==} “Merge" =22 HFoJA 29 69 (b)
o} o] W= A Hrt

A (asynchronous concatenation)[15]¢]



MPSoC& JHlH= 2z Eg o] PSM 2T 3 A& o] 701

sd Producer putting on store

[Store is not full] . [Store is full]
H Producer ” ‘ Store ‘ N X
I T n 5
;u) |[Store is not full] ¥ 7.
1 2 2"
= 3
5 | [Storeisfull]l |
4 6
sleep() | " 5
= f N
! 1

(a) Sequence diagram
example

(b) Corresponding control
flow graph

1% 6 Combined fragmentsZHE2] CFG ¥HE oA

olgt & Yol &) CFGE 3dhte] SDell thate]
shute] CFGE Ad3tAl =M, I0D7F 2te HAHY =
g9 P95 wet CFG7E A E ] gl2a8 =39k

(2) B2 2Eshs

Auwx © f (CFG) = { task }

PIMQl &4 thelojz#, 10D, 183 SDERE
CFG7} AA=H, 10D vehts dEE Fef2o] 9
AE FHOR CFGY} 3] g2z gt ols
< 594 R 9233 gosin, o|ER2FH Uy
% 7HA] AdE B3 HEo| "2=as A9 "ok
e Bz CFGERH WEAe] EA8e &

Adatel oz 2 FdEha, £EE o=
AR Elaaz Aol
B0l tste] g2 eblS Hofsit

ol9t A2 APS Tl A= HF H=a AY
& OgT 2L AViA 24 pAEHTE
ot A Bla3se AR
+Pq ¢ Bl=3 40 B

Lo

N mlo y

fCy 1 Bl pol X3 AAS AR

B2 B P A¥E 74 gaad g@ 598
oJulshe oA, B2 AA7E AW S40] o= B
Qo &ahe AQAE Felshs Aolth & AvolNE

Bl2== E}qle A|ofEl]], HloE} L"JE}%}, dulo]2 =
ghold e}y, 12la dlolel A g o ul 71A B
o7 FEFh o]FolA de] AZIAE At E}%lgl
23Folm, YA it dolet EfYelth EH*EMI
e FH29 Y Civ PIMOZRE B23E 2
Hale AN FezHEdd FY2E9 = 1% AUI
g}

ol Ze HAo uwt FoAX oA AJ=F, SFTO

H~l£m2

Al
2
a8 72 REH AT'E dgR

ET'= dolet dEEE 9vd)

ﬂ%ﬂ% olm| &,
T3 AT31ERH

2101 x]
Task | Object Name Class Name -
Al systemController sternController
AT2  filecontroller ileController

AT3.1  dataController DataController

AT3.2  dataController DataController

AT3.3  dataController DataController

AT3.4  dataController DataController

AT35  dataController DataController

AT3.6  dataController DataController

AT3.7 dataController DataController

AT3.8  dataController DataController

AT3.9  dataController DataController o
AT3.10 dataController DataController

AT4  networkController  MetwrokController
ATS  oslnterface OSinterface

ATE Interface Userlnt e

ETl1  buffernput Buffer

ET2  bufferOutput Buffer k4|
< | Elz

I¥ 7 SFT AZEo]9] g2z &2

AT3.10& AT3 Bl237} 2te BEdoz Q3le B
o} o]g} zFo] dhte] Ej2==7F WHAHQ
A, oL AE gE Haz 2
ATk o)A FomM T2 WHH
A8 g 7tssiAl sk

(3) CRF AAts4

x ft) ={CRF;jli=1nXj=1n}
794 Baz B2o] AW, 2 g3 B st
o JAdE ZHsH " o 1& e &4

b p
N

=
-

rlo rlo

Mol 2= 49 ol e AFES oJuleiy,
ArE FHAo] =S .,]u]zshq— ARRow “‘o}tﬂ
dgel wve Yrle F Bt ke ZRAXA

|
2 8399 & JSS vgth
zazie] gRRe dehls
e el Bk
A9l 5. Task Correlation Factor, CRF= t31 2+
o] el
CRF(ty, t2) = MRF(t;, t2) + Wi X FRFE(ty, t2)
o|ZFH MRFE F 7] B3 4, titell EAsh=
A Al o gh S UEhlE, oS3 2ol ALtE
(a) B2 ;3 7} Active Bl2=Q 7%

(WP (Spia+ ) Size(p)

mEM 5 pme (Gt LGE, )] pePar(m)
(b) Active El2==7} old AL
(Wl_u.(..-_\i’(m)(smid + size(Ret(m}) + Z size(p)))

MEMgynel Glts LGt 1) peParim)

714 Uehtbe F83 F45¢ Hddw ded

2t}

Manc(G1,G2) * CFG9 GiolAd GoE 7l BE §
71 WiAA 2] Q3

= Masyne(G1,G2) © CFGY] GiollA G2 7He & Hl

AR H e
- Wi HAA EEe FEb wEelE A4E
Lk

Y= weight factor.

CRFel gk 22



702 AuAS =R AT E 0] B 38 A AU A A 8 (2007.8)

NFE IISE
o WA A

0}
fr
o

l
)
N
1o
O{N
ﬁﬂ
i
rt
[kl
r&

/]5101 /\/l A& "ottt

- P(m) : CFGAA HIAIA mS HUls ==F5 hd
g5 FIZE AR il If-then-elseE YER
W= Decision =29} Merge==2] BATHS o]&
3t A4kstct

= Smia © WAIA AEA(mid)e] Z7]
- Par(m) : WHAIA] mol| X3== detdE] &
- Size(p) : B P wxg Alo]=

232]a, FRFE Fork/Joinol| &3+ ej2=7Ee] A3kAd
°lth. hrﬂ W= FRFel ®igh 7FeX2M, Fork %
Join Ald]l wrEtE wAIRe] =7)e|th. FRFY e
()7} t(t)S Forkdhd 19 gg ofiw, 09 @&
71-51;]. |:|

snemmmmmm o e

)

cocooooDoD000

g cocooooooooo
&

scosgooseesssesssoses

MMM MMM Mm% 5 % % 3 3 3 5 = 5 5 = S0

o
o0
60 0
o0 0 0
0 60 0 @
2 ] 80 0 @ 9 0
0w B 8§ 0 @ @ B8 0
0 5 80 0 @ ® 0
0 3 n '] 0 0 [] &0 0 0
280 '] ] 0 [] ] '] 0
I5 200 ] '} 0 1] [} ] 0
283800 0000 20000 70000 0000 0OOD 2000 2000 2000 0 ] 0
000 7000 no 0 0 ] [} ] 0
200 ] ] ] 0 0 [] [} ] 0
12300 ] ] 0 o 0 1] [} ] 0
0 &0 1] 1] o 0 ] [} ] o
1 140000 0 Yoon oo Yo 08 8 8 0
~E o P=1= e 1
a9 8 oAl A=’ e 5 e CRF %

19} 2& CRF kol tigh Fo2RE oA A]2=Hd]
st A€ CRF HolE2 19 8% 2t ET59]
dlolel ZiA Bl Elx=Ze ©x AT31 data-
Controller B2z} AAo] EA)3}7] wj&Fo] AT3.1
Blaart @9Ee ZzAMe A9 dzgz "
Aol™, AT5 oslnterface Ej2=e AT29 2269 A%
A, agla AT4¢F 1159 ABAL Z27) w&o whef
AT29 AT47F M2 92 Z2AAMd = Achd
AT27} @39 =2 A2 ATS7} &9 Ao|th

g duBe 39 1o et wgAsge g
W& AT olth AF YoE A ek A

dze) B9, Baagte] JREe e
CRF @ 2ol st=de] #4829 B9e o
2 wob B2ag i PHasd ggshe
2 Aah

8ol 2 oF oo
S fo T e &

4.1 412IE He

PIMO.ZRE 9 B2aAE MPSoCa=4¢lo] TAHL4
o &3aly] A% Ade 18 994 2ok

I8 99X B npel Zo] =3 s JFoZEH
g3 dige] He B2 t7F A9Ea, o9 B3 g
ol deHE sl=glo] 24 hyl Addth oy
MPSoC9] oExdole 53 ¥ 2= ot o
F EZAY & W WE - dE =
925¢js Fo] TRAAZ} T4 2R 4 Q)
ofulst 54 AN ¥ & AAVME A8
th ol AlfwisR Y= CRF ol <J3) 24 2
4 Atk

Qu :i
M
=2

Correlation Factors

4 0| 8
<hy (0D

e gs

h, / flt, h)
TdRLE Y /

(B3 10l CHESIE Er2Ie) h)
a9 9 ¥x3 g9 e A

MPSoC Architecture

4.2 SI=SI0] 07| A9l B

O 9dlA Hoshe 3 LuES T 2
A stEdol o7ldA e td FRE Fosh= W
a8 8y 2L ulE TR HYFh

ol a”e] zle A7 Fx9 vl WA g9
[O1HA HPL st=do] P40 B HME HEM
EAse 24EY FE ougith. ARM Fo] 22 H
£ Z2AX(GPP)E MPSoC HE/Fo| 47) EA)31,
DSP Z2AAE 27 EA3S oJu]sit)

a7 109 (119 ZEL 7 ek 3 WA FHes
of tigt AFxolth Null & zZte=thd o olde 14
82471 EAEIA Yethe 9vleld, null Fkol o
loj¥ &g ZzAMd A9 HW=EHLM7 EATS
omsta, 0o A9 wWRrt gles owsith wet
A DSP Z2AMe 270 EAsk=, A "l DSP=

=

et

i

[o5

A MBS AR ey F ™A DSPole A9
[0 M (2 3 4 .. [
GPP | 4 [ 1| 1 | 0| 1 [nu
DSP | 2 | 1 | O [ nun
SM | 1| 0 | null
DC | 3|0 | 0 | 0 |nul

a9 10 =4ol F2E ¥ AR



MPSoCE fHiH= &z Edole] PSM Bl g 3 Aj & ol

W27t 9eS 2ouditt. DC(Device Controller)9]
AeE 54 dulo)2=g Aojslr] Hg &5 EH§ A
A7 3 EAFS o] gtt

4.3 e QAIEA HIOIZ

a9 109 st=gle] F2E Rdse JEZHE
MPSoC7} Zte #+Z2& & 22 7HAY A= +

waje) 492+ Aok

(2) #GPP > 1% EAsh= 73
(3) #DSP = 17} &A= 4
(4) #DSP > 17} &A%< 7
(5) GPPel LM°] &A= 7
(6) DSPe LMeo] EA3l= 74
(7) SMe] EAshs 3%
(8) Device Processor”}
$19] 87HA] st=
£ MPSoC op7|dx¢} o]
3t % 1% 2.

Qe A
o} T2 ol g3td 44 T F 9
o W I e Yol

123 99 98 2494 Holk

Condition (AND) )
ololaa[ele]ole] @
T T | oy, os, 05
T T|T T | o, 0, s, as
R . T|T|T T | ag, a3, o, 0
T|T T|T T | oy, 0, g, 0, O
T T|T|T T | o, s, o, 0r, o
T|T T|T oy, 03, O
T T . T o, o,

12 MPSoC st=9o] zte op7|aAle] 74 &

Fell dst] M2 o2 B9 F/H"\ﬂ—‘ ufj =3 '3}
S IAE ZES Aotk i 14 Yehe
A o= AND =7 F, 31d Z(@ow)e] Z7o] Td
BEE =] 84E0] EAgle Aol HE2aE
Fah=

w1 e w

B3 e Qe LS avFE agZbA AolEA
=, o]5 g Al 4439 dagF Fidd 7]
3tk 71A vkA a8 E AL st=dlo] A
840 U3 ZE F3e 1Hse B X 194 BRe
ARG O B x3] AAE & Aoy, MPSoC 3t
=99 o |EHE HASte HHNA FHHom 11y
52 e Z2F tsixe Bt
4.4 202|E

X 19 ZA-YX(Condition-Action) E|o]EoA =

N
o
@

M

Algt e A BEA g 7dH LudSH
115 2oh. a9 11014 Be bkl 2o o
24 B Pzt Zﬂ°1E}‘?J(CL)°J RE BA3E
st stue] GPP Z2 A BE dFaE 53
o, o ML E'_—E Aojeld e H2=aES Tty
GPP Elg] ZZAAM] e 2w woz dgsit)

S 2H Y] e ©ed BoldM g9s)
ou3l= Zle] olue}, CRFge] && Bl
T2A Mo B22E G LAoln) of
e AS BE B2y} shie ZEAMq %
gloma JA AYPHAT=Z = £ JeE 3y
ATFoNA AMESl= oAl SFTY BA%E 283
| doju}x] Pormz RIYHE=E w2z HAHFXR

o, N
o ™ l‘lO
rlo
Ui, )

]H

S EA

rlr il

Y
L oft m[o
)

X

e >

>
(o3

©O:

%,
&

Algorithm L., ;

{

The set of tasks = { CL, DI, DE, DD} which means that C
L is Control type, DI is Data-Intensive type, DE is Data En
tity type, and DD is Device Driver type.

Mapping Functions , <<all>>, <<ir>>, and <<x>> means th
at

<<all>>: allocate all tasks of the given type into the tar
get hardware components.
<<rr=>>: allocate the tasks of the given type into the target
hardware components by round-robin approach with consi
dering the CRF value.

<<x>> : some tasks allocated to the corresponding hard
ware component, respectively
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