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BAXRE IR ERAERNEL BRBRBERITES . K/BEHEDRRTTFRERABRERYFRE
XEKX.
5.1 B/MEhRAEFRSER

BARXRGEREKGMENH —EARE, RE PRSI RREEAT LA by B4R 52 B, 7T LA AP R OB, BE 44
BER, MK REE IRATERHFRENHE RESHBERZEMHXR. RITHRAXRERN  B4HAR
RMEHEHEFASER RERREMEIEHEARRERBRARE - ZR - EREENTE. X4
WU FREEKGNEGHHIBRBERNIBARREK/ BHDRSEHEDRAMS. BRLEAXRERK/ B4
REZAMEBERERRB, R SoC KWL ARG RIT TAMAERZEZF MBRAXREEHWHRE &,
FRetEIERA SR EFRK/BEABRSARAERAEARRER/ BRI T EREFERRROXRE
gz,

RANBRARXRERK/ B D RSE TR EBEFESTTHBGRE 55— EEEMRAR T k. /5
KOMEHN THARMEHEFTTRRN WASROER KBTI ENEE, AXRET XM AEER
ZRUFEAIBPEBARRY AARE-MEIUBERNRARREK/ BHEDRSE TR E 2R
—MEARREANEZRREYRHITR EESBHAURTRIBRMEG . AMRERALXREK/EH
M RLEE BN RN — R RSB ERRE, AR E -SRI TN SHERBEmAR TR,
RS MIRARRER/BHMRASETE: B MERARNRERFARER . FRERXRER,
SoC BELMARIHEAR T RM ERBEAR, RTHA FEIHEEH BB SoC #IHH — LR HRER G IP #
EAHAE , BB E—HENT SoCRITHK/EA DRSS FE.

5.2 ®/BEHEBRIERAR

MARFEREEBRAKMIN RAFE- SN HAPARERSPRE, AL FERERITAFRLR
DPREZV|AGPEENRBENER. BTHRARNRE B HHFE RERUTTRA SEER, R & #
HEREHAR (N Th#E JE AR A RSO B E R R WRERERITFRZEAWNENBIRIHTIE
ML —BRERFEAHEERBSLSEERER AR BETE—-MHNERERERITIFEZRL
MRENTRTRRIERARERFEERNRITFRETES N, URIERLE RO BT,

Bl MARRGER/BHHRRIENHREEEETH/TN A —R2HERIE, —EERALRIE.

P B R EJr B R & LA A BE 44838 78 & (0 Verilog HDL, VHDL . SystemC., HandleC %) 52 /% B #
FREWHR, ARERBEREAUSNRERKEMBEFAFGFENEN BB TRAENBFSAR, ARG
ERGHEGNRITTER BT ADRNYOHRE: AT, B4AMRESTRERRANEHARREETERARXRSE
BHH— I TR FEEHBRRANERRZR AT ERES AT ZEMEL, RMEBREVR L. Hit. 4
ARIFEFRER RBERIE-SHHARANEETR I THRERREAHERREBNRARLEN DT .

AR ERERTHERIEREN AR RAERAE¥ T EEH R EREWERBU RS M
HWERREHREER B RIEF ARG AN ERERSE U HNBEEAISREERRERKEBARRL
REFEL. FAEBRERETEIRH Edmund M. Clarke E B MM K %4 N 20 A 90 FRARIF 438
HHBENEIAREFEHFTHRE FRET —HETARRENMERRBELT, FEX . ERA0BH®
WHBMAHTFHRARREHR/BHERIE. BITHRFRE-FARIFAUAHREERENBRICRIES . B
S5H Graf 1 Saidi ZECER(6] PR GEFERBEFENEHFT T RHE AREGEHEANTRENES4HEY
RERIFH . Luis Alejandro Cortes % A $2 i} T PRES(Petri net based Pepresentation for Embedded System) ¥
RBARFTE, H Petri MSHERBARRERKFAESHLTHE A Alur FAEIXRBIFRENETRA
AR R R RIE, HRXEBEFEARHTRET Peui INERRBRTRED Bl LR —f
BB RAENERAMRIEFE BEXTEHITANLSER, ARHEAZOLN A TRIERART&. &8
A EREFE.ENBREANEENBRARRERSENRGRENBIEF L BAEFRBAET IPEA
HWUERANBRARXRER/BEHDRIRERLEE, XEESFEHENEX.

5.3 MEHEKRITNHAR

BMAXRERUMA R F L, M ERADEHNERERBATRERGEATEIRE. BRIFNFHE
HRRRIERAR RER KRB L ERME.
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531 B X

REBABMFRBA EFBRASZHARAR. FERFERA, NERERALAKGNELHRE,
RAEK ARLHN. RESHERMOBE ERRENIBRIANTFRE NEAELAREASFEFRERE
CZM. RERELRHERNT

C(system) = . C;

i€ system

5.3.2 ® #K

MEBRAXREHERBEARENRET FERBANEFREFTAM AR ENA, BARE M E R
BORBE, ™ RN EAEANER OB RERFNERROEARZRSS A, REBEHER
MEFEAHHRBS EEMER EXTESE N EHLATERRMY T EES. RAEAERARAMRNT .

S(system) = 2 S;

i€ hardware (system)

533 15 #

MRECELBEA NIRRT ANRBTF RO ETHER. ERINEREARSHABERHEFTRE
H, AN EEEBARTHEMSAHENRHEENRAE RERATREURREAERENERS., &
TFRUHBERPERAEFRERAZIEHNKENDIEBR . IEAFEELRNFERITIBFARSL RN
HEERZ . BETERNAKES , ARERATEMENRELBORBATESNRRK.

RENFHHBSWENDSHEFRIEAR HHEARXBARNT . '

P(system) = Pauic + Paynamic

Pzau‘c = Z P!alic(i)

i€ system
Payramic = E P(i,Task)
i€ system
Task € Task (o ftware (system))

5.3.4 PmEt

REBHARXREBRELN AL, EMNMRAENH AR ERRRBHER, HAKCRIBAREER
HH—TEEREER. HEEHEFSTHEMRGETH AR .- B4eTH AR REEHZTHAN
et ) , AT LA 1 4 % S BE AR B TSE AT B AT RN B B TR R R A E L5217 A MR E, &
HSRE CPUNABAESBBE X, RABITHENARBARNT .
T(system) = Thardwere + Twsoware Thorduare = Z Tharduware () Tofeware = 2 T(i, Task)

i€ hardware (system)
5.4  SoC i i B ja] /5

BEERBTFEANCHERE ERBBRANEBRRWMES , EAPSERTRERN, REERERER
H RS SoCRATRE. ATHERRB TR REMKHNEERAE B FAN TR, i &E
HRATMEEEAN IPBORERE SoC, AUEHEHALR AR AEAMTHESLHERAPOAF LR S, B
B, SoC AR ZH ALK YR AR RIFITW EREAR.

X F— T BRBKRAR= S, ATEREBREER/MLBARTHREA—BABRITRB . FERER
BEMANA. SCCRITFETURER AN KRB CEERATRHREN AR IEE™ 5
BN R BEERITEREMNEMN,SoC EERMN IP BREBRERS, I THESH WA, BERE
BEFTHMEER LR IPE, SR ENIPERAEEAEN. & PEFBENMRRERICEEE L. W
FERHESIWAMNASRRER -0 . TUTUEILABDH IPERA/BRERISSREFR -8R 8
Kb, AFENEN#HTRR, B, BEE SoC & hit T MRFEE.

SoC WAL HE 3 A~F o) &K . WK 5 Bl L% (Test Access Mechanisum, TAM) ¥ 31 ia) 8 . 8 5 35 3 3 (5 B
W K, R 1)

7 SoC H,IP B AR A FAEANSA -8B, B TE NS S W EEDN N3 IP BMS A/ %
AL HAER 1P R B R A B R0 . W5 R B R B R At R A S R BB A
AL BEZRLRORMRENEXBSFNRESINE, RRMN TAMEREFTEEHRIER . BT

1€ hardware(system)
Task € Task (software(system))
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g5 B BRI E 58 BT A WK O RS %,

BHERE - IPES TAMBINAE, HTRESHREER, MEH TAER ZMRER . 5%
HERAMSHER, Hh BRI RESE KBS TAM R,

WABERAE SoCHE IPBEMAFHRES R A TR, RFAMBRTRERA K. B, 22
HFREBNSIERABFREEIHR,FRIBT — LW H BB, Chakrabarty™ i B 7 SoC I i 8 B 5 5 &9
— > NP - Complete fa)] ,#EjTﬁljﬁﬁﬁ-)ﬁl’ﬁ]ﬂﬁﬁﬁﬁ?ﬁﬁﬂﬂ(Integer Linear Programming, ILPY# &, B
RETILPHRAMETERESTRINERER AT ETRE®, FFE Wi KK SoC. B, —%
EREENERABERNBEHE SoC PR ME HBHTE.

6 ZFRiF

BAXREK/BHBRET T EFR-TERT ZHHREE I EAERAKRE R/FHBRSE.
BT REAN M BE S AR VP B R B/ BE R B 4 B/ RE 4 B R R . SoC MR A B ARG . B4 W AR
BUHBRR. AXNBTHRARREAR SN THSREMERAS, MR THE T HRORE, BB T - HHR
HHEF—BARRERK/EHEMRRT T EE HABRT IHTFHEFOREER,

EER, BASBEARREK/ BHEDRRIT T EEZNFRFRER. ARLTRBRES FEHEER
TR RN S AL, B RR B B g ol 7= 8 ] i XA ATV R T HLBMPEIR .
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Abstract With the increasing development of the technology in microelectronics and computer science, em-
bedded applications are widely used in many fields, such as consumer electronics, intelligent electronic house-
hold appliances, and communication equipments. This paper introduces the present status of embedded system,
analyses the trend in the future, presents the deficiency of the traditional design methods, proposes hardware/

software co - design methodology of embedded systems, and give the supporting technologies.
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BAXERFZRERNTRSIEIT

X X oF B M
& F AR K F I E A F R, R #, 610054
B E EARTARRRI-ANLAGEAAKN. X - A0K4 LAHE-ARF REGRMEARR
HEM AMEERFATRAGLRENE. ALERNERARB L S EAHLEL B —FHAXLERFT
AR AN EmIDE, B #H EL4 4B S EXRERBBANEXTAXRALG IR HF4, £
EHBR—AABOERFARE., AXRERITFRAT HZEB G- 5EH,
KRR SFAXERFRAXBADE), 34 L&, MiF4L

1 51 &

B MARREFRELRATEN T UHRAZ — B A MNRRERMREMX HEUS ETFSTE
R AE TR S B R H B TR B U B iy T i A X R G0 R SR A 2 R A S P A B R R A (8 15
AREBIF RIS WL T B WA R SREERSRE. Bl MTHE— B8 RE REdkrgm
WERF LR N TFRABARFENARYLEFRFEE. B ASHEHERITETRRERTHBTRH
—FITRMEEAPRZAGBERE - TRARUEFREOTR IEEEEHNECHBTHN TR, BEHEA . H
X L AR FRHL K 2 B0 SR T IE R S BOR FIRE SR, AR 49 T T A s B E AT RIS B,

ARG T — A AR AR R R MR AR MR AR Linux 4 F R F S8 % EmIDE, £
IR BB 1 25 D REARLER LU R AL 7 Bk R AT R 43 RS 3R L OF R B4R 8 2R B0 R S5 B A4 4R O 3T & S RE AR AR
HITEBGTER T — 158 A—HNERITEFE,

2 EmIDE K& 4% #{Hﬁi

2.1 HHEREMBEL

Bt B2k RS B S BLTE £ |/ Maryland K2 James Purtilo 1 Richard snodgrass F 1994 4 & £ —
M., EHEMEAMIE—SRETOOREGLELE, UERNMNRMKRELR. RERKERAN TEH L
KMEN . EAE-THEEDEBREX M EOAENIREGRTH MBI RGP, LHNEHGN
BRI A . '

AT RE— RN WM T ERNREER REAAREMNEARN., CREUTAMENERE
SRR MR R AR, AR R A R AR TR R mXT REAR,

B P A B R B R LKA T BB X R B0 H 144k SR D BE R IR AR T BB T R R 4 8L Th RE AR ST B — O 44
RIG LB T M — BT aE, U%Fﬁrﬁ(ﬁ:ﬂ’lﬁfﬁﬁ IR EEE BERAHFRFE.

LA b 3 R # AN B T 0 AT IR TR SR U T X sk 8 AT 7, AXERET
BB - M ERNBITRERSRE N EHEM A - R, BURGF SR BHRAOERAED
XX Sk T BEXT R AT EILIE R, LUER— MO BN &, SEE NI EEl, e dE R
MEESMEMERE LM RE MR R OHERFEARESEMRAFHERTA.
2.2 EmIDE FREGZHHANLEHEBLE

VAR {4 40 4k BASCH Bl FTHE EmIDE $Rr U0 B BB X BB SR R - T REH 4,
{8 EmIDE {9 F B4 5% 8 L LM X AR, € R_RA S 4. 7 EmIDE f3)F R 5 2 — 4 M % 3
MLOHHEARE - EWMIYEMER G ESHAARBHEMENTHRARERNEEMAE, BEE COMYH
H—H YEFBEEANTREHANBEFRE AT ENNAGELIR AESEH AT, FEABELUR
BHRAEMBERN-IDLAFR, EHOREE - THRANIRRSENERAME MFREMNR-1HEHE
HKMNEMR . EEZEGRE - RMBITHR AR . E5 DEREN—BS MBI IDERE L. TF
ZHFEERETHAGTRERE-THARF RENERRI WA THARGENEE TURTRER
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—ANTIRE R AR B — AN RO
WE AR RS — R, FBE T — bR O, ROE R e COARE M A R Al e 1 L)
Rl B A A A R D A SIS B8 % . EmIDE F & S0 IE £E i 18 SR AT M B MR
2.3 EmIDE K Z &R
EmIDE 2% FEKHEB&M MAEREL M AR | JHH || ok || RE || # | Lome
AL W | BiR. EmIDE RRGHEE N = (| B | HEH ﬁif
20

_ - [ B& || B2 || 82 e
B L ATE RS ETREGIAR RIGER | B0 || B0 || &0 B

BARNEERRGERER B FRESHRRBREREX I[ H: H II ARE

MARED GEER., - >
ATAGETARBEOEZAEALK L FMRE HEBR

HINHCRENINE, TREME T EE T B AN B 1 EmIDE k&2

BRRKEMA.

BAENHRETENS FEAZANB LA REEERR . FEINER—1T8EK., FTRAAXXHLN.E
HWEHREBKRBEUNERGEOBOATHE RAGHHERXTHEA LK. SHMEM, FTRARIHEH,
EAHERBR LR BB IHITO®E.

HEMLETRAZAH#TEENFTERI. CAFXBBCRKEFRAANHEE RAEHLHEE RHMEN
WAHBTFES, FANCBFRAZEUNEBNENSLHERERRAREEXFBENTRAE. EHIRP, FRE
EHBELZMMEREEHAUHBAERETHE.

M EmIDE Bk R M0 LU B TR A i — o8 A

() REBHAEEERRAERZRNE HERREWES IHEE EREMEREZRE;

(2) BPTREALH EmIDE FEH— TR ST HELHBRRIEETFTREAREGE—EMR Eml-
DE %14,

3) BIFREEHE— MM &, T KRBT, B LR — TR,

(D) KERERELARMRBOHT RE.

FIH EmIDE & REM KR TERARTREFAR . RANTRE:

(1) BIREW S5 8

Q) BETREHEFERAE—-WEONE, ERFNT BESBIAKES;

) THREEECHIETARL . TEEHTRBROIETRERN MM AEETFEE . FRES;

D) BAMTEERTIE.IREFER TAAERFRLEMA IDE R4

G) HERANSTFAENHBEITRS  EBRFEIEHLKEBE —WBERS.

3 EmIDE EEHPHEELER

3.1 HERREZ.
HERLALHANWTHEDIRBEEE.
(1) B —MHEBERENR . UEFRAABBRBE -WHERS;
(2) METFRAREME, FBAE M, X HHATWRFZCMBREL
() BRFAEL . MHE LB E R ERITAMRNFREDBIF BT, 4T R 5B o E 48 58 B
ERAIHE BEIFRIE .
W) BUECkEFRENHER . 239 BRHEREAMMN FRAMTLOE, @ HEED & B L
HER BRICSERFRAAREREERANED.
EmIDE R COM A #PHALHAMEEBLED . EESEOARESHNELNT .
Interface IMBAMsg: public ldispatch//#§ B0
{
[id(1), helpstring("method RecMsg")] HRESULT RecMsg ({in] CMessage * Msg);
[id(2) , helpstring("method SendMsg")] HRESU L T SendMsg ([in] CMessage * Msg);
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}s
interface IMBMgr: public Tunkown //F £ & HEH 1
{
[id(1), helpstring("method Register")] HRESULT Register (=) ;//IEMFE5H
[id(2), helpstring("method UnRegister")] HRESULT UnRegister (++*);// ¥ FEH
fid(3), helpstring("method Load")] HRESULT Load(-);//MBF R4
[id(4), helpstring("method UnLoad")] HRESULT UnLoad(:+);//H& T &4
}s
3.2 BeEN
BREOEXNT AT TREMNE B SR ZESTHEE R :
O, RHEHHREZRE L EFHHI, XBERA COM AH# K% HRBL FRE
EABARHECOM4AM b LA/ T3 N, & COM 3k S B
HAHMRFFHVEXMIIBEORRAXWEORRE,. WEQ zn 20
BRI EEHNE RS FRAE, IR B4 5%
OEAENER AAIREFRENKENER. ERHERAHE 2 EREAEALINSSERERED
RO BRRBEOLBITEME 2 iR,
3.3 EmIDE %%
EmIDE S B9 %R ¥ Func(EmIDE) = {Func(Childl), -, Func(child)}, ¥ %~ Func(Childi) # R
—MFREFRERNE, ¥ F-MHERFROERSG, FHEERKNUSFTARRUATRRAER.:
(1) Func(EmIDE) th Ff & # Func(Childi) (i=1,2---) Z i &, B
Func(EmIDE) = X Func(Childi) (i,j= 1,2:);
) EEFREEINEMHZER RSB
Func(Childi) N Func(Childj) =®(i,j= 1,2:);
%t EmIDE fZh8E# TR 4 MU AU TN EZRNERFRE.
(DB BEHFRE - AHTEIENIE CETNEXHEREJERAL MERERES.
Q) MEHEBTFRE - UHGHNEREERAR Linx RERAREET, EFLETHRMBR Y Linux
BUERS.
Q) FREEETRAE I THEEERRR AR EREH#TEE.
W BAEEHFRRA:-ARDANAERFRFER. ENARFH LATEERTFLEBSE, ZAHAPTLE
3 P 4 TE RRUAS AR 45 28 M U A T R B  EOT B AT R R .
3.4 IDE®ETRERMS
HELREHWHFIERARBRRKNILAERREN ERBBRREVERFE=ZFHALITR. TRERK
BHRFAMB=FLERHTER . KIBRFETZEHUTEALRER:
(1) TR 4T M
Q) EREERRTEREREIR;
Q) ETEERSHRE LA IETARMN K HREM.

BHEZIARERITERITEARES. TEAIZTEHEER NV EATARMNORAETAR &
IA.

4 AL _
EFEnIDEZHEHERNT MM ARERHEAELE.B17T Windows FE T, HAXHERL WA 3 fF
R, MBBBTFREARAPHTBEMAFAARKER, Ky  FRERETHASAHARNNFEN T RITHEHS;
EEREBETREMNFTELEFNTE AN EETFREAAK Linux ABERBEEEH ZRFE MK IDEFER
BEANEM: HARRANMEBIEU A TREEAERREREREER. AFEENAHT“ET ARMBEKA
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RRE EE
HER HHEBR
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HHER

3 EmIDE FERBEHRTER

A Linux £ R F 7R R IRE, IE 9 H LB R WL SR &
TR, BART R IR I iE Rl TH B8 T RIS
B,

5 &FEiIE

75 3 LA M A6 FAR A B R BR S B l 5E B 9 4R T R SRR 3F
FEMER R T B ARERIT K5 EmIDE ik REH R T4
R, 55338 A IDE # R FF % J7 ¥ A 1L EmIDE B LI T 4% 0

(1) ML B8 X 4~ IDE #E47 T BE R 43, JF i 0L TB L Sh
fE A%t 3L 4 IDE F R 45

() BREBRENE FRANEER AT RAFFERF KT
RIEW T LA RFHMBINEET RG

) ERABERETE - WRERNRENEF IR BT
ERFEFENBEBRAEMXEES.

FEHESL LU EnDE WM EH RS WAEES A/E
BHEANBNEERSTRE ETRELAET EmIDE ERKR
B R (RAD) TR——RBF =4 BM I WH Z LA, EmIDE
HITHBEE R K.

2 %X X |

1 TER.ASE KUERERNERE ARSMAIMIL JE5: Bl W R, 2002

oo

1994, 16(1):151~174

~N O U e W

Purtilo ] M. The Polylith Software Bus[J]. ACM Transaction on Programming l.anguages and Systems,

Component Development Strategies] EB/OL]. http://www. cutter. com/consortium
Welsy Addison. Component Software ;Beyond Object— Oriented Programming[Z]. 1998
BER.COM FHE 5 AIM]. Jual. HHKF R, 1999

Tom Armstrong Ron Patton— ATL Developer’s Guide. 2nd Edition

WYL, ER. TEERMERLRTHBMER. (TEIHRTSERE,1995,1(32)

Abstract Integrated developing environment (IDE) is complicated system software, and the key is how to

build agile and stable software architecture. In this paper, we combined software bus and the idea of component

to form an embedded integrated developing environment model — EmIDE. The software bus, which is the ker-

nel, plus corresponding IDE function components using bus adapter formed the integrated IDE, At last, we will

propose an example of this model.



