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ABSTRACT

SCA is proposed in order to operate various wireless systems in the single terminal platforms and uses the
CORBA middleware to guarantee the platform-independence for software components. As the reconstruction
demand is expanded in the software component to the logic level to many reasons, CORBA has to guarantee
the independence of hardware on board. Accordingly, the characteristics depending on hardware board is
abstracted. And the IDL-based interworking interface about the component has to be provided. In this paper, we
described about local transport for guaranteeing the independency on the hardware board and the HAO Core for
providing a coupling by the CORBA IDL identically with the other component.

HAO produced at 2,900 logic cell size in average and provided the performance of the tens times than the
software component. Through the use of HAO in the SCA-based development environment, it was naturally
expanded to not only the software area but also the FPGA logic.
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stedlel HEHEE wWeE 2t vIEdbit
sequence) = TAE W, ‘QIAElA AHapE shog)
o] AXKES Hd F8 MNeE Wz Zde ve
A(bit sequence)Z. A}t IDL2VHDL Zs}ds]
= ool Hx3E A EAR] =719 A 7
A 5% A4 d=EE B8] HAOO AlFaich
AL 5o, alefslo]lx~ A 8702 ‘interface’ 9}
72k 28] 5 Aol #4gohd, T 29 A4
AP = sH|E F7)2 dAEo ukel, mE
‘interface’ol| FEAAo] LA of=rhd, qu|E
Z7vke 82 gt olF Fal Alo] M =B
A3 4 ik o] ARES A sevlelg
Al HAO Alg-c)

ol¢jol= IDL2VHDL #ujdzje] ofsf) A
Logic selector= ‘operation’ ol ¥k&} Z3te] {-5-¢}
setulee] olEY ele] wel, 993 244 9
7RIEL £ Aolshs 228 AAE) dF &
of, ®iEhgrel olcdw, Azfe] gk A8k
hardware logics F7}2 <l7|8tw wisled of 71
dr1dck 2y 4).

Data converter®] 7d-%ll*= Logic selectore] 2|
3 AR slode] AxryEm(3e 7 ¥E) A
FEL FARY dlelelg wigkelr] 3 meg 2
ek dlojele] ke HAO9 FtEse] Axy
EZEe] dleole] Mg HAsslr| ¢)8] Dasieieo)
off vigt dr-d 4dolx] Adw),

oso] s AR selele] g o3k &
=l W& zEiglel, 224 hardware logics %
AgbE VHDL dlolele} o] Aldnke Hzs}
of 8A% a7l sl AAZ FYsolad 7
=2l developer logic®] 7Wubare- whgdich z2h4dd
developer logic ¢]&el|l A% hardware logic}
A st=del FENER AR T, 2Rle) nigle

i

S

gojok sh= HAO Coreet WAg 3 Fsich
ol%, A7 FPGAC vl #HAS A 3w}
el z3kgol = 2x]oz Fysiel HAO

A A AEIERA 4% Sash ek

4.2 GIOPO|| 2|8t 27 HAX| 74

sodlel e W3k 27 vlAX]:= ORB
7h 2% A9 Z2EeZel GIOP ¥4 FA¥ct
87 wAR = Az Mg B dgEeE 2
E oAl 2reae] wEel(E32 FPGAY =
Wzzhel w=a=w, 7" HAO+= Local transport
E3l Apale] wime] o] x3H HAAE &
&3kl Local transports= &% vl=E|e] 4 F
2, WA Aleje} e wE R &l BEXAE
FA3ReL wlebA, HAO Core local transport
£2] GIOP VAR vigk )l& E=20= Rrf
E 32 AyAql &7 vARAR, GIOP 1.0 4
off whE offo]c}
S wAAl= HAO Coreolld] 329l 3)4o]
e} 87 wAR]dA AA APEAP (01000000)
sleslle] HEWEES F¥3l7] $8] IDL2VHDL
sidafof] o) shehEl IDel™, ‘¢4l o] (“echo™)
sl=gel HEJE W] £4 hardware logic
7ktedl AREE Zlolt) ‘dlo]e) 52 hardware
logice] &71E % developer logic®] Aol
B2 3k el FtEeltkZ; “echo”?] elvlH
E2 100, “input”).

o

iy glo

ab e

lo

o7

43 3t=8lo] AEUE AW 3 A 7M

Logic selector+= local transportS 3] <4l
87 wAAe Z3HE AAAPEAP e} cdrle]E
E5E] 3 AERE sl HEAHoR
T Ak 715 g A slede] HEd

W hardware logics 217Kenable) gttt

E 3. GIOP Request "WAA| -4

LA A
47 | 49 | 4F | 50 “GIOP”
0100|0100 1.0, little_endian, req.
34 100]00]00 Z20)(=52)
0000100100 Service context
EO|F1(12]00 Request #(=1241560)
01 00]00 |00 Response expected
04 | 00 | 00 | 00 |0x01000000| A2 2{Object key)
05,00/00]00] “echo” o](=5), dilelE
00 {00 0000 Default principal
64 | 00| 00 | 00 o) E](short=100)
06]00[00|00| “input” o) E(str="input™)
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229 slefulg | A g2 Z27] hoyed2)
elo]e] + 53 Eislo] g e

E3}, 712 hardware logic 3ol =83 g}
HolElES 2Eslodof Tk 87 AAA] Hloly]
£ CDR(Common Data Representation)el] ]3]
Hlo]E A™(endian), T4 *Z(address align)=e]
At mebd, o) si] dHolelrt EidEe] 9)
o], olzlgt Y dlole] AAr} "a3il Data
Converter= |21t dlole] M3t oA dloleiE
i =272 AE doly WA&E E3] hardware
logicell Ad=lejo} Fr}. o] FPGAS] A& =}
Hd4, bus, multiplexer $)Eol 3] AMaks-
#Ha3kslr] 98] B8s3lth ©]& ¢Jsl, IDL2VHDL
Zsllele QEHolzel Aol A eHHolds
e R 7t Az, zelx selulelgel digh vl
o|E wA$je] HAsle} oo we} Holy &4E 5
sz dlole] WHFAE AFIcE EHo=Z, A
o] & dlole] Mol el E 49 AR E AFI)

E 4ellA AAAPEAP o} QA ERP = A 5}
2ulele] o8] Aojxl vlERI9)e] Z7|o)w, At
HAORS] BE a7} Alzdrel disfl F-Soick

g, 7} Al2de 3ml IDLY A e 2
sHelo]de} 7PHAlE wejsteof grk HAONME
7183k 2##elAde] IDL A FHA oA vlg) 1
AEjojo} 317] wol], Aellr] 2 zE)L 23}
Al ofom enjeleiddel] it LSS A7
ok F4d slEire dolepe A slelvleg
HlolE i9le] z719] gheln, ok <jlal A%, eul
°|E(shortdo]l(2) + EAlde] AAE EE vjng
T2 + Zol@)elct

% 5% HAO Coreollx] & WA= xj&l=}
Aot

Logic selector= ZAA|2Mxle} 2me#o]de] &)
A& %4, hardware logic® <7}sl7] $13F Ao}
H22] logic_enablec] A3AHr}. hardware logic?)

32| 5. HAO CoreollA] &5 wlAA] el
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AAE]] )71l %A, data converter+ logic_enable
o wet WM ERE AR S sjeble S S
5% 2 wisle] WA Fslojo} gk dloly] W
HA N B3} elsle] A S| BE dwe] AL
o] B3 ¢ glo, rr} 71 F7]¢] S=o] Fasrt
o]%, logic_enables> wloJe] W3 o] UuE:
A1Ae]| #i% hardware logic2 AAZ 713k}

4.4 st=9io] AEAESLS| tfjolgf

A 9} 2ho), SCAE AEIEZS dlole]
3ol 23t e}s)(composite type)S AHEEIEE A9
slgich B3 elgl2 IDL ol AAHC =]t W
A5 & + gick debd, sl=de] FEAE} &
g Elgle] SlelE Al @ 7%, Data
Converter+= AFA2] £ v|22]el DataBufferel 7}
W Zolo] B3l elg] dlolelE AR, olF 3=
o AXIE o3 A  JESE gt

wzEl slEoe S dlole W2y (data_bus)E F
3 sl HxdeEz AdsEch =r)9 W97t
AA=e 9le 718 g9l deolHe M3 FAl
data_busell AR=Xwl 231 elgle] 7pH Zo] |
ole}x= vlxe] BF<l DataBufferdl AAstx
data_busoll&= F49} =Z7|9Hs Ak

Data Converter

=g

PR

|‘ Logic_Selector J } Conv_in

E LT
{

32 6. dloJy #Hi|

11
45

1 Conv_out

‘ DataBuffer ’

L

MSG_Buffer

fpga_clk
fifo_en
fifo_clk O R T R ‘
fifo_din T > ea00————> 06000000 > inpu >( 1000 >
hao_state a8 -
logic_enable
data_bus
vs_clk
vs_addr e
vs_din — ood00006 > inpu 1000

data_conversion_to_hc \

( 64000000000

R

T

w0000 > 0004 0008

vs_we

33 7. wlole] M1 eelw thelojad
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1 l Developer Logic

Register or
Memory

Hardware Component

Hardware Logic

logic lenable

T8 8. T TR A& Sude] ArE 4

4.5 Sl=s0] HEHEoM A2

st=dlel FIXUEE HAO Cores} Aoy A1
(logic_enable)@} Hlo|E] Bl A(data_bus)S E3) <12
ek o, Wmol] AY cHo|EE e BAAom
VHDLO|} Verilogs AHS-3le] 73i=le it 2%
A e 4 9l Al dlole] F-o A8l uf
2} IDL-VHDLZF dlo]e] AP 73ol] 2s) wizhs]o)
oF gtk hardware logic2 oo ZQ3h Axjz|aA]
= Al o]F dEe] Bl T developer
logicoll Al Aleie} W2kl dlole]7} A=, vle] A
AR 713 J8E s "o 3, slege]
HEIE Woll ZFElofof sk 5450 248 5
3ok ‘interface’ell A 2)E ‘atribute’”} WEAIQ) o
o|w, 2E ‘operation’el] 93] Zf]ojo} dlth

HAO®IAN 3 B2 7124z sl=go] A
FIEL] WY registerZ FAEECE o] registers
AR ‘operation’®] FA|3}He] developer logic-
HA2El o} QA EE Fl2 gafsto] 2 2ste]
oF g}, register?] TEol| slol, FPGAONA )3}
B ook vize 7 e AResl 5 oglom,
olol gk AleHel zlgo] pgsict sEAH R
IDL2VHDL ¥}z olo) gk wlZa)e. =ha)
& FARE, eloll e FAAQl 8- $js) Pt
ol 23 Bshxlefo} gk w3l 2o Alw
PRI R, S5 Tl Al tig 3
7t Z2slch IDL2VHDL #Huledels Ab&3iAr}
£33 ‘interface’5& =5 3] 3 VHDL &
S{(Entity) 2.2 7A3R= g B3 35 SA9
45 TRIgeke)d Wik e g A=) gk ¢

ARl W P ),

NE o

¥ 5. &5 AAA 74

SR
47 149 | 4F | 50 “GIOP*
01:00/011{01 1.0, little_endian, reply
1C 00|00 |00 0](=28)
0000|0000 Service context
EO|FI|12]|00 Request #(=1241560)
001000000 No exception
C8100|00]00 Return data(=200)
07100 |00|00| “output” | Return data(="output™)

FPGACLK .
hao_state ¥/
logic_enable

data_bus
sd_clk
sd_addr
sd_din
sd_we

27 9. S5 wWAA ARl

o]%, developer logic®] o] gx & HAxl
A1d 5L thA] HAO CoreZ E3 $Alslr] 919
‘dleleE 2 wIkEolop s FAwy} Hgsio)
&, A vl R B3 Esle) delert gt
w, o]& dlo]e]E DataBufferol|l #AF8}as, data_bus
A= o]E dlolelr} &A1l Hlole]e| DataBuffer
of Fast A7 Alw, A dlole] wigt £u) 2
7 Ade gAsead 6).

4.6 GIOP S&

HAO Core7} Wit #4] &5 Al1dg Al
W, GIOPY| 2] AHe|dl slejso]xol] e} ot
AR S A ok & sE X 39 27 WA
Aol gk &5 vl AA] Frolch

L7 wARA SRl 875 7-$Hresponse_
expected=0x01), 5% HAX|& F Az A
th. &5 AR e E FAshs Ak, wilA)
28} o2 g FAh: FHME e AR
th o]zl Hol= spHAYU 4 7] wEe] F
HHEoll A 2 Fict

55 WA= HAO Core®} local transport® %
3 Beare] 23 winefd| HAlsw, 4} ORBo
o AlE gRe] 27EA e Al o)
AL ARt

V. ds™J}

o] Aollx GIOP &7 ©l|AA|e s, HAOE
23} stedel Axvew Hy 25t vlAA] 2327
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A& A7 A7k 3] HAO9 A5 H7idich

51 AlY 4

HAO$] A58 GPP9} FPGAS 7 sl sl
A Re=E A3l GPP PXA272 processor
(520MHz)°]"] Linux(Kemel v2.6.x)& AR&&}
ok&2l, GPPel|l ¥418- /4% Fwll UniORB[11]
+ ®AEa, IR Beeol Alad BaE 53|
FPGAZ}E] HAOSE XAl S48 913t A =
glolH7} A At

HAz]9] $pals 93 HA)R] Blse RuAke)
SRAM(4MB, 70ns)2 AR&3lc} wo= {2
FRIEE, $41 wze} 4 wEs HxE A"
t}. 7zt wlA)A] W& 2MBe 7|2 PAECH

FPGA: Virtex-48] B33 =l XC4VLX60
< ARg3le, REAkel SRAM@AMB, 70ns)3 32bit
A" WAE Fl wAR] $pAEEE local
transport”} A4 =] et

HAO<x Local transportS 3, $Ale|A12)7} 9]
<+ A5 SAHARIE $A HIAA] W ESRAM)A
A|7}8l31, GPP GPIOE 53l UEHEES YA
ok A HAA A g A=y £83 ¥ Local
transportE §3 4l wIARY EARTE AAARE
t}. GPP7} A|AdHWAS B3 $AWXRS Hes)
R L R e Bl L Pa S I R R B
Al A7} A=

5.2 Ty} HHy

ERAEL I0ORS M3 Qe dt=de HE
Ve AsS Axsk] 3, g=tele] gk 44,
FPGAAS| sl=do] #H¥e 33 Azt A4l
A7 s 7R gt A FHrke
ERAAE whEA o g 38lm, Ay A7k i
+ dd EAMAL] 5o g

shie] EalAdAL sl 7lehe ot e

GPP Proce | RVPXA272FC0_520(Intel XScale),
ssor RISC, 32bit, 520MHz

GPIO | MBREQ, MBGNT

FPGA XC4VLX60-FG668, Logic cells;
55,904(2F 5M gate)

pkg. FG668(448 1/0)

clock | Main OSC 50MHz(20 ns)

Base K6F1616T6B-F x 2ea(samsung),
board 4MB, 32bit, 70ns
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=4 A2l A%, 2213 GPPAS] AHEES
FPGAZS| st=do] AEJE =l A2 A

54 HlESES ek

53 45 Hol Zo
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%41 wAR] B (SRAM)l 87 HAIRE $Als}
7] e Al WAJA] W E(SRAM)S2YE S5
AR A8 w3 AR ol

dlolefell gk ciekdt efgle}] Zgge] rlEsich
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ohs e A AF? ] Ass AR W
Solr}. EalAAAL 7|2 ESlF 53 Elgle] dHo)
e Adsly, Y dolelE oA AIBEE T+
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ol w2, 7|48 elsle] zAAo] dloly Az
of gk Ads M EFel vld 53 ekl 7
Zo] dlolel7l EPE 9ol Bk & Fgacle]
deS & & gtk ol C++9 gdolq BAoE
24 Elglol izt vk ek enfs=r) 24
220 Fgol vl & Zlo] WUle|r} =Y, AA

E 7. HAOY Az A% vl us)

sz}l GPP ORB | HAO | ulz
long(1), string(1) 2,110 80 26.39
char(1), short(1),

90 25.68
long(1), long long(1) 2,311 3
str(1), sequence(2) 2,400 70 34.30
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