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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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Operation 5 7 enuty)
parameter Entity 7+ tlo]g] W2~

= logic S17IAl1d
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=5 /FPGAY A SCARZEUE /its AYsh= dt=4°] ORB

steelo] AEUE) ARgEA PP

AANEA 3
S50l A

87 vAAedE Y t=do] AEXVES JORE
FE RIS FEIF] EFstoiol gtk A
A2E4 A7) IDL Ao #gox] BE s=d)
o AXJIEES ooz vgd Ha vERZ ZAA
Hy HA mepEE Sd HAOO AlFHch
IDL2VHDL ZAztdze] <3 Ag=e sl=gof
AXAES] AR EA= 3F 29 o] d€Th
QlE]Flo]~ AExPE FPGAY| E43lE A

sl=dle] HEXPEE  HSE Zie HIEY(bit
sequence) = T/J¥H, ¢ Jﬂé AP E sty

o} 7431,%15% qu‘:H %EL 7H hﬂ_clqi Zr= H]E
H(bit sequence)Z TJE T IDL2VHDL ZH3}dH
olglgh FHaistd AA|AEAte] A7|eh A Tt
Z 5% A4 IEEHE T8 HAOO AlFdit:

rr

d

d& B9, <dEFel~ AU 879 ‘interface’g‘r
74z} 2709 FE Aol SHEEUY, % 29 AA
A¥apE SHE Zv|E AA"ECh T, RmE

‘interface’ ]l TEAJAJo] HEEHA| Fethd, 4H|E
A7IRke o7 k. o]F Tl Alo] W& AVE
Hasle & Stk ol ARES A deHE
A1 HAO®l Al&-€th

o]¢]o= IDL2VHDL #Hujdejol] 2js) *3“9
Logic selector= ‘operation’o] ¥i3k Z3o] {5}
e dEE el wel dash 245 <
7lal &AE Aofsle 23S AT 48 5
of, wiEgte]l ok, Ao wEks 8 A3=
hardware logics F712 17lsta H8s of 717
71Eh g 4).

Data converter®] 7A-5-o= Logic selector®] <]
3 Z2AE }Esgq]o} AT Ei( ‘:'Ei) Fak=
213 dlolEl= L%‘ro}ﬂ A% 2=8 ¥
gt dlolEle] W HAOSH sf=do] H¥d
Ex¥e] HlolE] WAE AFEE] 8] Basihe]
of g A2 4HolA ).

sheslo} A 24 seelEe oleid B

THE2 2

ol oI zglel, 22 hardware logics 53l
HEe VHDL HlofEje} Alo] Aldvks Fzs)
of 8" a7l tsste] AR FRsjord 7]

521 developer logice] 7H¥irs H33ich e
developer logic> ©]&ol| AJ/d¥ hardware logicd}
37 steglo] AZUER FAHT, Aplo] vpol=

wojo} si= HAO Core%} H%ée 3 FEh
o]‘B‘ 43 FPGA©l te2= IS AX =nt
el 4@54@. %, 2402 7¥sle] HAOO]

4.2 GIOPO|| ofst @7 HAIX] 7
stedlol AXAEY digk 87 #WAAE= ORB
HFE A ZIEZS GIOP Aoz et
HAIZE Al2E] HaE B3 AEERE, &
HAAE BEsde] wRE|(Z> FPGAW E5
U1L,_E])0ﬂ HHHEH, 7 HAO+ Local transport
Bl ARle] wiReE] oo xFHE wARE F
o} Local transport= T3 WEZ|] F4 F
WA Aol 2o RE HE oFEZFC EAE
F43sit). Wb, HAO Core: local transport
27 GIOP wAAe] tigt &9 EFo= Ert
3 38 HFAY 27 HAAR, GIOP 1.0 714
o] W2 oot

87 WAXE HAO CoreoA HF22Ql #lj4lo]
et a7 HAIACIA A AEAF (01000000)
= =90 AXIES FE3H7] 93| IDL2VHDL
Hardejol] ojsf ddE Do, <AF o]F (“echo”)
L sl=do] HEFIE o] 574 hardware logicS
ol7lEl=d] AMgE Aoltk ‘H|OJEP S-S hardware
logico] 17FEl ¥ developer logic®] *E|a7gellA
daz she HolE gECIHSF, “echo”2] IehH
S 100, “input”).

i o ri

T 1 1
_J}i r°"

4.3 3|.|:_?4|o.| 9"5‘;'-'“5 AIl:H E1I H.IA ?.A-I

Logic selector= local transportS EH
87 wAAS EFE ARDEA S} A 1—5—

=38 3 é‘%ﬂXP— A, AEHoE
g At A3 A si=so] HxdE
217Henable) 3}

%IO rQL'

W hardware logic&

E 3. GIOP Request WAJA] T4

LTHAA
47 | 49 | 4F | 50 “GIOP”
01 | 00| O1 | 00 1.0, little_endian, req.
3400 00]00 2°](=52)
00 | 00 | 00 | 00 Service context
EO|F1| 12|00 Request #(=1241560)
01 | 00 | 00 | 00 Response expected

04 | 00 | 00 | 00 [0x01000000| 74|21 A Object key)

05[00[00[00] “echo” Zo)(=5), kol
00 | 00| 00 | 00 Default principal
64 | 00|00 | 00 dJo]E{(short=100)

0600|0000 | “input” g o] E](str="input”)
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H 4. A% 2H9] QEHolx 72

ul& =171

A AR}

+ AXAH Kbt T

Sag gEiE | A4 gEeE 27] SbytedH)
glo]E] + B35 eldol g 18

A7 Ald

3L A7} hardware logice =8| 223t I
HHEES FEstof gtk a7 HwAAY dlolH
2 CDR(Common Data Representation)ol] 23
HlO|E A H(endian), F4 “JE(address align) o]
AP wEbA, o) w9 Elojert EgEo] 9l
o], ol Y v©loje AA7L FLsith Data
Converter— ©]213t Hlo|E HE oA Ho|HE
Hi Z7I2 FAE dloly] W=Z %3 hardware
logicoll A= o]of gt} o= FPGAS AlgHd 7
AAY, bus, multiplexer )] Wl AEFS
Hagslr] 98l Basit o5 <ls, IDL2VHDL
Agtdele QEFolzo| HeojE HA e o|dS
deg 7t Az, aE|a sereiEel gk vt
o|E ©ele] HH3le} olol] we} dlolE F4AE
gah= dloly WIS ATt FHHe=E, A
o] 2 dlofg] Wzmo] 3l 3t 49 HRE AT

3 40A AAAERP 9} cALAERP = A T}
Zrlelo] 93] geojH HIEDS|e ZvlolH, i
HAO’}S] BE 7} Alzd el thsl] s-Folth

g, A7} Alrgde =l IDLY) g5 2
HYole] 7PAAS efsteiol gtk HAOCIA
7H&g e¥gloldde] IDL A3t #goA wE
gElojof s7] wWiEel, Agelr eHEYS A
A gkom owElolo] UMY 38 =F A
Hot E4" gepry dHoleP s A sEr|Ee
Hlo|E ©heje] =Z7]e] foln, Sko o1 A%, 6wl
o|E(shortZo](2) + EALDo] AFE EES wzg]
F4(2) + Zol@)elth

I3 5% HAO Coredlld &7 ®AIR|2] A2}
Aot

Logic selector= A AEzLe} @ H#lo)de] 3|
28 %3, hardware logicS QI7Fsl7] €3+ Ao

2291 logic_enable®] AT} hardware logic2)]

Lok % R orlr to

32! 5. HAO CoreolA &7 wlA1A] Hg]

192

AA|H21 Ql7lel] A, data converter+= logic_enable
o wel HEZRE wAAY BT depr|EEdd] digh
= 3 Wglo] wA FiEolol it dloly W
HHoA B3} ER]Y] S 7] BF vEy H2
o] g 4= glof, Bt} 71 F7]e] F=o] Hasjrt
©]%, logic_enable> Hl°]E] W3 o] YAREH=
A1l 3l hardware logicS A= Q17)3kch

4.4 sl=9)0] HEHELO| H|o[E{ mEt

kA o9} 7o) SCAE HAIXWEZIY] ©oly n
Blof] 231 E}d(composite type)S AFEEIEE 9]
S 53 E1Ye IDL AIA AJFH =719 ¥
AE & F stk wepA, sf=so] AxXYESL &
4 EYY Fepi"E Ao & A9, Data
Converter= AHA|9] 5 v22]<]l DataBufferol 7}
H Zolo] B3R €] Ho|HE A3l o]F 3=
o] HEAE o3 {2 F YT=FE gk

HEE JHu|EEL o8 BiZ2y(data_bus)E &
3 sl=dlo] AxdE=z AgR =79} HUt
Aol e 712 ES) dHeolEe 347 SAl
data_busol] AAHFA, B3t e}l 7pA Zo]
olHle wxg L=< DataBuffero] AZslar
data_busoll= FA9} Z7|9HS A=t

i
fg FL Data Converter
i <= I g
T [N N <> 1 RSN

‘ Logic_Selector

‘ Conv_out ‘ ‘ DataBuffer

sty

MSG_Buffer

fpga_clk T O
fifo_en

fifo_clk Mo L

fifo_din 6400---- % 06000000 inpu 1000

Conv_in

T il

32! 6. wlolE WE

hao_state data_conversion_to_hc
logic_enable

data_bus T 64000000000

vs_clk I
vs_addr 0000 0004 0008
vs_din 00000006 inpu 1000
vs_we ]

321 7. Hjol) wavle] ol tholol1d
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=5 /FPGAYIA SCAHZUE /e AYs= dl=9o] ORB

Y

Developer Logic

Register or
Memory

(=

(—

Hardware Component

Hardware Logic

logic_|enable

O3l 8 B% T2 2 sese] PEdE 74

4.5 sl==0] HEHEM A2

sleso] AXHEE HAO Cored} Ao Al1d
(logic_enable) ¥} H|o|E] W2x(data_bus)E T3l 44
Hoh o, W] A ‘HolHE 2 5AHe=E
VHDLO|U} VerilogE AME-3t] T8 5= 7 27
oA FE 4 e Al1d HolE F2 Heod w
2} IDL-VHDLZ} tloJe] AP qi2]el] eja)] wighs] o]
oF 3t} hardware logic2 ool 83 HA2]|HH
< Fgth o]F, dFTe] AH FH developer
logicollAl Ao} Hgke dlolert Ags, ujg] A
AE 715% 9ES s ok 3, sf=9o]
AXAE o FF=olof sle 545 EAE F
St} ‘interface’©ll 2] ‘attribute’ 7} TR o
oM, TE ‘operation’ol] 2|5 Ff=ojof ok

HAOMA Ffr 542 71EHog sl=9o] H
FTAES] U register2 TASIEATE ©] registers
AH83hR= ‘operation’®] TA|B}R] developer logic<
HAZE S} QAR ES F712 st AA st
oF g} register?] TEo| o], FPGAIA #|F-3}
© kg ARe 74 HAS AT oo,
ol digt M2l Zgo] rlsdith V|EHOF,
IDL2VHDL HHude= old gt gZ3s 24
3 FAEL ool tigk FAIA] &8-S LAt
o o3l BekE|ojof s} 3k ouold A
TR, 3457300 M T gl igk a1
7} Eesith IDL2VHDL FHupdele A&3A7t
ZA5= ‘interface’ 52 EF sh}e] 3 VHDL &
E(Entity) 22 P35k HE T8l I 549
S kool gk deF g delel igh

- 9 =
AH e Vs B,

5 S WA 74

SHHAIA
47 |49 | 4F | 50 “GIOP“
01 |00 | 01|01 1.0, little_endian, reply
1C |00 {00 |00 Zo](=28)
00 [ 00|00 |00 Service context
EO|F1] 12|00 Request #(=1241560)
00 [ 00|00 |00 No exception
C8 |00 | 00 | 00 Return data(=200)
07 [00]00 |00 | “output” | Return data(="output”)

FPGACK MLy rmnjuyuuuurrye
hao_state giop send ready giop body send

logic_enable
data_bus
sd_clk N I 0 S Sy
sd_addr — KD EXE> —<C8 X7 X e X5 X0 >
sd_din — OO o

sd_we _ T | L

a2l 9. S WAA A2 A

o]%, developer logic®] F=3jo] ¢t &, 2z}
A2GEL A HAO CoreS 53 $41817] $l8)
‘HolelE 2 waHolol sk FAL Basi
2, Salst bR B esle) dolelst Aot
W, o]E H|o]E]S DataBufferol]l #73}al, data_bus
ol ol& wlolE7t Exsk= HlelElo] DataBuffer
o] Fxo} ZVE Ala, =4 ol wkek Fu] ¢
B ATEs SHRTHIH o).

4.6 GIOP 2%t

HAO Core7} WESE FH| g5 A4S
W, GIOP| oJ&f Aejel IEjzo|zol| uwe} H
HAXE FASH Bk 3% 5E & 39 87 4]
Aol gk & AR FRo|h

L7 WAKA SHo] QFH 7d-$(response_
expected=0x01), & WAXE F 9A=Z 74
o & WAIAY AdE FAske ARl HA|
=
_/[:

[ rl

o] solZEE TASH FHRE Ui 74
o, solz=e] Lol ARAY 5 U7 Wil F

HhRol A 4 ETh

<% HIAIA= HAO Core$} local transportE %
3] meoge] 89 wlmele] Hxjsm, 4] ORBOl
s FAEH. §Ho] 87HA & Aole ol
IHE A

V. 4587

o] Zellxl= GIOP 87 wAlAle] tial], HAOS

B3 st=do] AXVER FE SR HXA =27t
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A& A7 A7 dle] HA0Y A5S F71sth

5.1 A8 &4

HAOY] 458 GPPS} FPGAES 3 &AL I
JE HEE ALESI9Y. GPP= PXA272 processor
(520MHz)°]™ Linux(Kernel v2.6.x)S A}R&3Hc)
o}22, GPPY B41-8 114% FH}¢] UniORB[11]
S GAety, FlE HEY AlzHEH MAaE 53
FPGA’32] HAOS} "IXA] F74ls A%t A =
o7} g g

HAIZ Q] S0 913 MAA] HEe BEEA
SRAM(MB, 70ns)= ARESSHY}. H¥e 3HFE
FAEH, $4 Moo} 2 Hye Hxa A"
ol Z} WAIA] WEE 2MBe] Z7]|2 7Tk

FPGAE Virtex-49] B33 2dol XC4VLX60
S ARE3HH, HEake] SRAMAMB, 70ns)# 32bit
Alz=g] H2E B8 HAA] $5418EE local
transport”} AJ73= ATk
HAO<T Local transportE& &3, $AIHAIA]7} )
S A FAMARAE $41 dIAA] HE(SRAM)
AAsla, GPP GPIOS &3 <lEH %— HAIAIZI
ok 2 wARe dist AHgr}t £33 & Local
transportE F3l 21 WAIRY EAFFE HARE

. GPP7} A" A5 53l $AIWAIXE Ags)

H, e AEHHE fFAl HWAIRe] 4

Zg)7F XY=,

> RS

5.2 Ht i

EWANHLS JORS A3k e st=so] HE
VUE %S Al S8, detel g 2%,
FPGA’$e] st=dle] AXVE 3%, Adg 2AL
AL AR 712 geloltk AT drke
ERAAS WEHog st A Alte] Hit
S S EdA) o= gtk

shte] EdAALS shte] 7)5uhs o e

FH
=2
S

35 7 37

EE FE | WE

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 1/0O)

clock | Main OSC 50MHz(20 ns)

Base RAM K6F1616T6B-F x 2ea(samsung),
board 4MB, 32bit, 70ns
194

Z 31, HAOY] 3l=9lo] AXFTEE GPPAS
ZEo] AXUESY 1:19FHS Hrle] it
K, HAOW dh=dlo] HEXAEA & o
st=dlo] HXAEQS] AFE HrloA ALt
B}) ol shtel sl=dlol AXYE AHE s,
oAl HAOOA &8s ARRES H7F X8E
0}71 S EI=d

£ 4% WelMes AdadelA UniorB"
o F AZEY HAXAEEFEIAES M)zt
EAAA A7 Ae, T8l G HIXJE}
FPGA}e] &t=9o] AXUEZF EaAA A A

o Hus =S gtk

lo b

lﬂiiﬂi

53 ds &7t &

2 H71= GPPAMY ORBS}F HAOZF LIAZVE
Az oz ATk GPP’%}/] AH AZE Y A
XAE gt e FHLS MuSdA &7 HA|

Al
o
A& FAG AHFE AW AZESo] AXAETL
2 AR TS SR AIFHEE WA
A AEAY7HA] oltk. whA HAO2 %S Huh
ZA317] 918, st=dlo] AXAE tigh
572 GPPdll AHAlE X =gloHeA
1 A WI(SRAM)O &7 HAIRE &A18
Al HAIA] BE(SRAM)C.EFE &
WA TL% AE 3 A7 oIt
dolEfel] gt thekst E}le] Xl 7l~o}v}
R4 SCA o] Z I AEEE BE
Z EFe]~E ARSEl Al e, o A}Eﬂﬂ
ZolA 7 diEEQ) AREel tisl AgElsidoh
s Xv 94 A9 77k A5S HEsk U
folok. ExlMAL 71E B B3t Bl HlOl
HE dgsla, 59 HolHE ] FAstES
= Ak
3ol =1, 71E B
of 3t s AA & wis] 23 Eljlel 7pA
do| dlo|grt x3E A¢ 1 Hoh & akeglol
S & F Atk ole C++9Y Aoy BAo=
o EFdel gk ﬂ}%‘“/‘/"*ﬂ}% =7 27
oo g H3] 2 Ao] Yotk EZE A

s1470] HelE Az

-11'11 %0

E 7. HAO9] A 4% HIaXE(TH: us)

ISR GPP ORB | HAO | v]3L
long(1), string(1) 2,110 80 26.39
char(1), short(1),

long(1), long long(1)
str(1), sequence(2) 2,400 70 34.30

2,311 90 25.68
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2 /FPGAYIA SCAZZIE /Juke 2 Y3l= 3l=9]o] ORB

Aazte] 2 HAstel eH#olde] siA e
93t Foll, AXUE AT SAs) Lase

3, o33k A2 Aol W Ut As &
olo] 9tk HHZ o7 Az bl S, =9
o] AXHEE A Y& Jl=9o] HAITIEA
Ag 272 Hln O ARE e A AN
ks HollA, WAlE st=dlo] AXAENN o=
F7H Al et ode Ho Atk uhEhA,
AA SCAZ|¥F 7ol HAOE 3t=go] AZEd
E9 X7 A% AzZEC HAIUES =99
ATUEZIS] 1:14% Hlwe] vls] @88 2 7}
P 2218 7 Rtk @A, SCA PIESo] &
HollA olo] dist AR Hrr) A= ok =
3k HAOE GPP-& ORBoOl Hlal, 78 st=4o]
TAESC] AT AR Egdoz Walste] 4

a1, Akt 2l wel T3 ARNS g
g &= Qlo], AAS AT A So] &F
-8l A,

|

T A

I

tooh |
r1r£mm

SCA= JTRS JPEOS 23] el ZeEoA
oA FHAAE 83t7] fal ARk Ao, L=
Edo] HAXWES 3] FAF 9SS BAS
7] {3 =Znl mEYAE Agsia ok 3, @
To|A AZES] HIXAET FPGAS] 23 f
Hol X A7 a77F g wef Zup G557
Al FPGAE X3 sl=9o] B0 tigh 534
2ol 7=tk old wal st=so] BEof ¢
A BAES FEehL, AXESo] HZWE
o thek IDL7I¥E 95 QIE#Fo)l=E AT 5 9l
= st=so] mESole] ool thFE I

ol5 {l3ll, ¥ =FolM= FPGACIA 23 %
©F T3 ORBS! HAOSQ] 7itel] ths)] 7]1&3kA
o™, (1) HAOE 3l=9o] HEd gt Sy4S
RBASh= local transport$} (2) GPP-§ ORBS} 5
&4 =}k IDLYY| 93 $1%5-S #188h= HAO Core
2 A9k (3) HAOE Hd 2,900 224 =7]
o] 27% ORBE TAHI X, 4) L2ZES)
of AXWE v FHule] AF MAe Bow,
st=dlol AXAES] tigh tket ol A7
= 34, GIOP A& 59 7I5s BEAsL Sk

FAAAS MEHAA, HAOS 82 7|&

ol Hlal ge AP AFY 5 ok mE

gk oust IEE §lo] MEF(ES HlEH Y o=
A= E=o] AldE B3 4 ok =
g, FPGA ZXEWUEC] tigh A QlElsolzrt A
FTEHEZ e} o ol EashR] gor, T
FUEY 3F 7% A 15T = Jok o
Log EA GPP HIWES FPGA AXUE=RY)
3= golshH, ©x] wle|adoldd Fnl 29
olde tigk 54 TH(C++ 2 VHDL) HF
gt 4= Qe Holth ZEFHOZ HAOY TE-S
Ed), FAAA 3 AHAY JE dugEE
A7k 38AGS SV F Jon, TFEIME F
=
5

o Y o

=
= Ei o5 1A%, AR, Ze footprint
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oy = (Byung Bog Lee) A3

1991 29 TP A
2kt (BHAh

1993\d 79 HEstw ALs
A (42h

20053 3€~AA mHdstw A
Akt (R 2H)

199313 7€~8A] SHHAEAIA
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