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CUCTEMA MNMPOrPAMMUWPOBAHNUSA
OTEYECTBEHHOW CEPUN CUTHAJIbHbIX

KOHTPOJUJIEPOB «MYJIbTUKOP»

(OKOHYAHME. HAYANO CM. B 2K Ne212, 2005)

AMmnTtpun boyapHukoB, TexHuYeckt anpektop, 3A0 «VIHTepCTPOH»
Uropb 3amaTtuH, senywmy nporpammnct, 3A0 «HTepCTpoH»
CraHucnaB KpbICEHKOB, NporpamMmMucT-paspabotyumk, 3A0 «HTepCTpoH
Bapnm CUMHNUbIH, BeAyLLMU NHXEHEP-NPOrPaMMUNCT, «DNBUCY

Bo BTOpoOW 4YacTu CTaTbM ONMCaHbl MHCTPYMEHTAsIbHble cpeacTBa —
accemMbnep, NUHKep, 6MbnNuoTekapb, a TakK)e OTNaguYMK U UHTErpupo-
BaHHas cpepa pa3paboTKu Ana NepBoM NMHENKN oTeyecTBeHHbIX DSP-
KOHTponnepoB cemencrBa «MynbTukop», paspaboraHHon B YN HML,

«3nBuc» (r. 3eneHorpag,).

ACCEMBJIEP, IUHKEP,
BUBJIUOTEKAPDH

MaxkpoacceMbaep [T TIPOIECCO-
poB «MyJbTUKOP» TpeAHA3HAYEH J1JIsI
acceMOTMPOBaHNsI TTPOTPAMMHOTO KOJa
n pamabix gag DSP- u RISC-spuep.
Wcxomublii TeKCT Ha MakpoacceMOJie-
pe TpaHcaumpyercs B aBa adrama. Ha
mepBoM  paboTaeT MaKpPOIPOIECcop,
KOTOPBIN WMMeEeT pa3BUThIE MaKPOCPEI-
ctBa A1 3(PPEeKTUBHOTO yIIpaBJIEHUS
TPaHCJSIUEN MporpaMM. IJTU CPEJICTBA
MO3BOJISIIOT TIPOTPAMMUCTY OIPEIENSTh
B TEKCTE€ MPOrpPaMMbl MHOTOCTPOUYHBIE
U OIHOCTPOYHBIE MAKPOCHI, UHCIOBBIE
nepeMeHHble, UCIOIb30BATh YCJIOBHbIE
JUPEKTUBBI, IHUKJIBI, MaKPOKOMAaH/[bI
st paGoTbl CO CTPOKAMU U Jpyrue
BO3MOJKHOCTH, TOBBIIIAOIINE YI00CTBO
pa3paboTKN TporpamMM Ha acceMOepe.
Ha BropoM sTare MpOM3BOAUTCS TPAHC-
JAIUsS  TPeoOPa30BAHHOTO  MaKpOIIPO-
1eccopoM Tekcra. HyKHO OTMEeTUTb, 4To
JUIST KKJOTO SIIpa TPOIECcopa MMeeTCst
cOOCTBEHHAs] CUCTEMA MHCTPYKIIUI.

IIpu cosmannu acceMOiaepa U JUHKE-
pa mpecaeaoBanach 1meab — MHHIMUA3U-
poBaTh KOJNYECTBO HHQOPMAIUU, KOTO-
poe HY’KHO 3HATH MOJIb30BATEIO, YTOODI
HICaTh MPOTPaAMMBbI C B3aMMOAEHCTBUEM
RISC- u DSP-aaep. Pasmuune cek-
muit RISC u DSP Ha cuHTakcu4yeckoMm
YPOBHE 3aKJTIOYAETCS] B HATUYUU CIIe-
[UATbHOTO aTpubyTa B 3aroJiOBKE CEK-
I[UH, KOTOPBIN MO3BOJISIET acceMOepy
[IOHATb, YTO OH MMeEeT JeJ0 C CEKIMel
ompe/ieieHHOro THMa. Tak, oObsBJICHIE
.section “.text” ro osnavaer, 4yto 00Db-
asieHa RISC-ceximst koma, a .section
“text” ro d — DSP-cekiug koza.

B pesyabrate paborbl accemOiepa
CO3/IAETCS  MEepPEMeIIaeMblii  00BEKTHBIIH
aitn, cogepxkamuii  cekiuun  060UX
TUTIOB U OGpaIleHnst K CUMBOJIaM, KOTO-

pble HaJ0 paspemmTh. 3ajada JUHKepa
3aKJII0YAETCS B TOM, YTOOBI Pa3MECTHUTD
HYKHBIM 00Pa3oM BCE CEKIIUU B aJpec-
HOM TPOCTPAHCTBE ¥ pa3peninTb obGpa-
neHus Kk cumMBoJiaM. JIunkep momeraer
DSP-cexkmun xoja M JaHHBIX B CIELU-
AJTbHO OTBEJEHHYIO [IJIsi 9TOro 06JacTb
namarn. [Ipu paspemenHnn mepemernae-
MBIX BBIPAKEHUN JIMHKED YYUTHIBAET, B
KaKO¥ CEeKIMK OIpe/esieH TOT W WHOI
CUMBOJI U B KaKOW CEKIMU BCTPEYAETCS
obpamienue Kk HeMmy. Kaskmomy cuMBo-
ay, onpeznenenHomy B DSP-mamsarn,
COOTBETCTBYET [[Ba AJPECHDBIX 3HAYe-
HuUst: a6COJIOTHDII BUPTYaJIbHBIN ajgpec
RISC-maMaT U BHYTPEHHUN OTHOCH-
teapublil agpec DSP-namsartu. /[leno B
toM, yT0 DSP-si1po umeer co6CTBEHHYIO
BHYTPEHHIOIO aJ[PECAII0 U COJAEPIKUT
[Ba HE3aBUCUMBIX MPOCTPAHCTBA —
MaMATb JAaHHBIX U MaMSTh MPOrPaMM.
Ecim nmHKep BCTpedaer oOpaiieHune B
RISC-ceknun x cuMBOJTYy, OTpeeeHHO-
My B DSP-maMsaTu, To B kauecTBe 3Haue-
nust cumBosia Gepercst ero RISC-aapec,
ecn ke oOpallieHue K 3TOMY CHMBOJIY
npoucxoaut n3 DSP-cexiuun, T0 Geper-
Csl €ro OTHOCHUTEJIbHOE 3HAYECHUE.
Jlunkep  MoxkeT — oOpabaThIBaTh
HECKOJIbKO MO/IyJieil, coMepsKalX pas-
JINYHbBIE CEKIIMU C OJAMHAKOBBIMHU MMeHa-
mu. [lo ymosvyanuio JMHKEpP pasMeraer
TaKUe CEKIUH OJHY 34 J[PYrOil B e[HHOM
BUPTYAJIbHOM a/[PECHOM POCTPAHCTBE.
IIpu arom DSP- u RISC-ceknuu pas-
MENIAIOTC Kaskjas B CBoeil o00iacTu
mamatu. /s KOHKpeTH3anun pasMelne-
HUS CEKINIT B apecHOM MPOCTPAHCTBE,
a TakyKe 7 3aJaHus aapecoB O6IIero
aJIPeCHOTO TPOCTPAHCTBA [JIsI pasMe-
menuss RISC- u DSP-cexknnit coyxut
KOHMUTYPAIMOHHDBIN (aii JTUHKepa.
[TomuMo pasmenieHusi CEKIU, KOH-
duryparmonnbiii  daiin  noaaepKuBa-

eT MeXaHW3M OBepJieeB, KOTOPBIH MO-
3BOJISIET PEOJI0JIETh OrPAHMYEHHOCTD
u He6ombmoll pa3Mep mamatn DSP-
aapa no cpaBaennio ¢ RISC-mamaATbIio.
Pacipoctpanentasi cutyarust Jjisi MHO-
TUX KJIACCOB 3a/1a4 3aKJII0YaeTCs B TOM,
YTO paszMep HaMsTH, HeoOXOAMMOI [Iist
KOJIa W [JIAHHbBIX, TpeBbIIaeT 06beM
DSP-namsatn. Kaxkjgasg cexknus B Tpo-
rpaMMe MOJKET 3arpy’katbCsi € OJIHOTO
ajipeca, a BBINOJHATBCS C  JPYroro.
JIMHKep OTCJEKNUBAET TAKYIO J[BOHCTBEH-
HyI0O JIOTHKY paclpeieJeHusT CeKIi
Ha dTanax 3arpy3kd U HUCIOJHEHHS U
[IPU Pa3pelieHnn MmepeMeraeMbiX BbIpa-
JKEHUIT BMECTO CHMBOJIOB IO/ICTABJISIET
ajipeca 10 wucrnonHenuio. B xomdury-
painoHtHoM paiisie i1 BbIIETEHHbIX
obmacTeif WaMATH, B KOTOPBIX OyayT
pasMelarbCsi  OIpe/ieJieHHble  CEKIINN,
MOJKHO TIPHIINCATH SIBHbIE ajJpeca pas-
Melenus U ucnognenus. [Ipu ananusze
KOH(MUTYPAMOHHOTO (aiijia JUHKEPOM
OyZlyT CreHepHpOBAaHbBI CIEIHAbHbIE
MeTKM Hayaja M KOHIA TakuX o6jacTeii
10 aJpecaM pa3MeleHns: U HUCIOoJIHe-
nus. IIpu 1moMoImm aTHX METOK MOYKHO
10 Mepe HaJI0OHOCTH TIOJTPYIKATh OJIHI
DSP-cexknmn n3 RISC-mamarun 8 DSP n
orrpyxatb apyrue u3 DSP B RISC, Tem
caMbIM 3 PEKTHBHO NCHOIb3YS OTPaHN-
yeHHyo mamath DSP-anapa.

B  xomudurypamunonnom  daiite
MOXKHO 3a/1aTh OINHCAHUST MAKCUMyM
TPEX PA3/IETOB AIPECHOTO TPOCTPAHCTBA
(RISC, DSP_PRAM, DSP_XYRAM),
a B KaXK/IOM U3 Pa3/ieJoB — OIPEICTUTD
psAn obJacTeil, B KOTOPBIX OyAyT pac-
moJlaratbcsl ceknmu. Kaskmasg o6iacTb
XapaKTEePU3YeTCsl CBOMM MMEHeM, aJipe-
COM pasMelleHns, aJPecoM HCIOJTHEHNS
U MaKCHUMAJIbHO BO3MOXKHBIM pPa3MepoM
(aBa mociexnnx arpubyra 3ajaBaTb
HeoGs3areibio). B omnucanue oGaactu
TaKKe BXOAUT HAGOP HPU3HAKOB, TI0
KOTOPBIM Ty WJIM MHYIO CEKIIMIO MOYKHO
OTHECTH UMEHHO K JJAHHON 00JIACTH OIpe-
JAeneHHOTO pasaena. Ceknuio MOKHO
OTHECTH B KaKylO-TO 06JacTb JHOO 110
nMeHH, JIHOO 10 MeCTOPACHIOJIOMKEHUIO.
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[lng paspenos RISC u DSP_XYRAM
MOXKHO TaK)Ke 3a/laThb pa3Mepbl CTeKa
1 Ky4n.

Hmxe mpuBesen mpumep KOHOUTY-
paronHoro aitna:

RISC

stacksize 0x10000

heapsize 0x10000

area “Areal” Ar =
0x500

“text1”

“.data1” (“f1.obj” “lib1.lib”:"f2”,”f3” “f4.0bj")

Oxbfc00000 MaxSize =

area “Area2” Ar = Oxbfc00500
default

DSP_PRAM

area “Area3” Ar =
0xb8440000

“.textdsp1”

0xbfd00000 Ai

Ar = O0Oxbfd05000 Ai

area “Area4”
0xb8440000
“.textdsp2”

area “Area5” Ar = 0xb8441000
default

3necb B RISC-pasnene BbijesieHb
nBe obmactu — Areal u Area2. B
nepByIo 06JaCTh TIOTAIYT BCE CEKITHH
¢ uMmeneM .textl, a TakKe ceKIMU
.datal us wmopmymeit fl.obj, f4.obj u
6ubmoreunbix Moayaeit £2, 3. Bo Bro-
poit o6acTi pa3MeniaioTcs BCE OCTAJb-
uble RISC-cekiuu. B paspene PRAM
orpeziesieHo 3 06JIaCTH, TPH 3TOM IS
Area3 u Aread 3ajaH ajpec pasme-
IIEHNsT W WCHOJHEHUs. ITH 06JacTH
SABJSIOTCS OBEpJEHHBIMU, TaK Kak IMPH
UCITIOJTHEHNH CEKIIMN KakXJ0H o6sacTn
(.textdsp1 u .textdsp2) Gyayr pacnoJia-
raTtbCs B TMAMSATH MTOCJIE0BATETBHO APYT
3a JIPyroM C OJHOTO W TOTO JKe ajpe-
ca 0xb8440000. Opnrako npu Hayab-
HOIl 3arpyske HCHOJHSeMoro aiira u
B Te MOMEHTBI, KOTJa OT CeKIUil He
Tpebyercs HaxoxkjeHne B DSP-mams-
TH, CEeKI[MM Ka)XJoI o6JsacTn pasMera-
I0TCA B HeTepeceKalomuxcs y4acTKax
namaTt. CreHepupoBaHHBIE JITHKEPOM
CUMBOJIBI /I 06O3HAUeHWs Havyata |
KOHIa o6yacTi Area3 1o pasMeIieHuo
1 UCTIOJIHEHNIO GYIYT CIIEAYIOMNMHU:

___areaDsp_r_Area3_ base,
___areaDsp_r_Aread__limit,
___areaDsp_i_Area3__base,
___areaDsp_i_Area3__limit.

JIuHKep JaeT BO3MOKHOCTh aHAIN3a
CTPYKTYPBI C(POPMUPOBAHHOTO HCIIOJTHS-
emoro daiisa, B TOM YHCJe TTPOCMOTPA
cocTaBa CeKIMil u cuMBOJIOB. [l aroit
e TIPY BBI30BE JIMHKEpPa HeoOXO/u-
MO 3a/aTh OIIMIO, MO KOTOPOil 6ymaer

CO3/1aH clennalbHblil map-gaili, cojaep-
sKamuit nHopMannio 060 BCeX CEKINUIX
U HEJOKAJIbHBIX CHMBOJIAX WUCIIOJIHS-
emoro daiina. /[lmg KakIoN ceKImu
YKa3bIBaIOTCS ee TUIll, arpubyTbl, aJpec
pasMelieHnsi B HaMsITH, pasMep U UMs
00BEKTHOTO MOJYJISI, U3 KOTOPOTO OHa
6bl1a B3sATa. /JlIs1 CMMBOJIA yKa3bIBalOT-
CSL eTo THUI U aJipec.

Kpome ocHOBHOTO pesknMa paGoTbl —
CO3/laHus  HcHoJHseMoro (ailta —
JMHKEP TakKXe MO)KeT paboTath M B

pexxuMe O6uOINOTEKAps, TO €CTb CO3/a-
BaTb M MOANUINPOBATH OHOINOTEKH
00BEeKTHBIX MoayJeil. B 6ubiamorexy
MoryT BxoauTh kak RISC-, tak u DSP-
CeKI[HN.

OTJAJUUK

XOopo1io M3BECTHO, YTO B KU3HEH-
HOM [MKJEe TPOTPAMMHON CHCTEMBbI
Han6OJIBITYI0 TPYJAOEMKOCTb COCTaB-
Jser npolecc otryaajku. Ilostomy Bce
COBpPEMEHHbBIE CHCTEMBI Pa3paboTKN 06s-
3aTeJIbHO COJlepKaT Pa3BUTBIE CPEJICT-
Ba OTJIAJIKM, [PU3BAHHbIE YIIPOCTUTb U
06JIETYNTh ITOT Tpollecc. B HacTosiee
BpeMsl MONIHBII OTJAYNK B TEPMU-
HaX WCXOJ/IHON TPOrpaMMbl SIBJISIETCH
CTaH/IAPTHON KOMIIOHEHTON Pa3BUTBIX
cpesicTB pa3paboTKU Ha A3bIKAX BBICO-
koro ypoBHsa. Tunnunblii «pernepryap»
CPe/ICTB  OTJIJIKU BKJIOYAeT YCTAHOB-
KY YCJOBHBIX WJN 6Ge3yCJOBHBIX TOUYEK
OCTAQHOBA, IIOLIATOBYIO TPACCUPOBKY C
[IPUBA3KOIl K HCXOAHOMY TEKCTY, IIPO-
CMOTpP M M3MeHeHHe 3HAUYeHU 0ObeKTOB

MTPOTPAMMBI.
Ornagunk KoMranuu «HTepeTpoH»
miag  mrardopmer «MYJIBTUKOP»

TpeHa3HavYeH /I 3arpy3Ku U OTJI[KH
[IPOTPaMM, TIOJyYeHHBIX [P TOMOIIH
UHCTPYMEHTAIbHBIX CcpeacTB (KoMIuis-
Topa, acceMbiiepa, auHKepa). OTaaauuK
peay3oBal B BH/E 3aKOHYEHHOI caMo-
CTOSITEJTBHOM ~ MPOTPaMMBI,  KOTOpas
MOXKeT paboTarb Kak OT/eJbHas KOH-
cosipHast ytuiuta. Kpome Ttoro, orman-
YUK MHTErPUPOBAH B CPEIY PazpaboOTKH
(cM. coen. paszen).
[Tosb3oBaresbckuM  uHTEpdeiicom
OTJIQ/[YMKA CJYXKUT HM3BECTHDBII HHTEP-
deiic GDB/MI, paspaboranubiii coo6-
mectBom GNU (www.gnu.org), u K
HACTOSIIIEMY BPEMEHH CTaBIIMi CTaH-
maproM je-daxro. IIpusiexarerbHOI
0COGEHHOCTDIO OTJIAJUNKA CJIYKUT €To
CPaBHHUTEIBHO cjabasi 3aBHCHMOCTD OT
OTIEPAIOHHON  CHUCTEMbBI HMHCTPYMEH-
TAJbHOTO KOMIIBIOTEPA, TI03TOMY €ro
noprupoBanue Ha apyryio OC He npej-
cTaBJisieT GOJIBIION TTPOGJIEMBI.
OT/1a/Iu¥K BBITOJHEH B BUJI€ HE3ABH-
CUMOTO SI7IPA, OTBEYAIOIIETO 32 3arpy3Ky
KOJla M WCIIOJIHEHWE KOMAaH[[ IMO0JIb30Ba-
TeJIs, W CIEeUaJn3nPOBaHHBIX GHOINO-
TEeK, PEAIN3YIONIIX AMYJISIHIO 11eJIeBOTO

npoieccopa. Iloakmouenne 6ubano-
TEK MPOU3BOAUTCS Yepe3 CIHelHabHbII
MPOTPAMMHBIN  a/laliTep MEXK/y HWHTep-
(eiicom  O6ubamorekn n uHTepdeiicom
orsaaunka. Takas apxutekrypa oOeciie-
quBaeT GOJbIIYI0 THOKOCTH OTIAAUNKA
U CPABHUTEJIBHO HECTOKHYIO HACTPOIKY
Ha pasjmyHbie mpoieccopbl. Ilpu pabo-
Te OTJIaI4uKa OUOINOTEKN AMYJIAINH
MOTYT 3arpy’KaTbCsi KaK CTaTHYeCKH,
TaK U IUHAMHYECKU.

®opmar otiaaouHON HHPOpPMALIH

B xavectBe dopmaTa OTIAJOYHOI
nndopmannn  6b11 Boi6pan DWARF
sepcun 3 (DWARF Working Group).
Ha ceroausammnuii jenb DWARF aBus-
eTCsl OJIHOW M3 JIYUINX cHelnuKaIii
OTJIAIOYHON WH(OPMAINK /IS S3BIKOB
POrPaMMUPOBAHUS BBICOKOTO YPOBHS.
OH TpefocTaB/sieT BO3MOKHOCTD TIOJI-
HOCTBIO OTHCATh BCE CYNTHOCTH S3bIKA
C++ — mepeMmenHble, (DYHKIINU, KJac-
CbI, CJIO)KHBIE CTPYKTYPBI, yKasare-
Jam ux obJyactell BUANMOCTH, a TaKKe
3a/1aTh UX IPHUBS3KY K I[EJE€BOMY KOZY.
JloTOTHUTETBHBIM apTYMEHTOM B TTOJIb3Y
Bbibopa ¢popmatra DWARF cayxut ero
MOJIOJKEHNe Kak craHjaapra Je-axro
B CBoeil 06JlacTH, UYTO [aeT BO3MOXK-
HOCTb TPH HEOOXOANMOCTH FWCIOJIb30-
BaTb OTJIQJOYHBIE CPEJCTBA CTOPOHHUX
IIPOU3BOIUTEIEH .

lenepanng nudopmManum 11 orIal-
YIKa peajn30BaHa TaKMM 06pa3oM, 4TO
JUTSL OTJIQ/IKM HeT Heo6XOUMOCTH CO3/1a-
BaTb 0COOYIO <OTJAJO0YHYI0 BEPCHIO»
nporpamMMbl. I'eHepanuss otrsago4HON
nHdopMalnu He BJNSEeT Ha pasMep
KOHEYHOTO KO/Ia, TaK KaK OTJaJ04yHast
nHOOPMAIUSA TOMEIAeTCs B ITPOMEXKY-
tounple Hocutenu (B dailn ¢ acceM6-
JIEDHBIM KOJOM, B (aill ¢ O6BEKTHBIM
KOJIOM, a TaKk:Ke B CIeIMaJbHBIN ail,
cojiepsKamuii cOOCTBEHHO OTJIAJ0YHYIO
undopmanmio). Ornagka HPOUCXOAUT
HETIOCPEe/ICTBEHHO Ha TOM KoOj/ie, KOTO-
porii  6yzeT 3arpy:KaTbCsl B I[eJI€BOM
IIPOIIECCOP.

OrJja/Ika ONTHMH3HPOBAHHOIO KO/a

ITojiepskKa COOTBETCTBUSI MCXOJHO-
My TEKCTY HPHU OTJIaJIKe ONTUMU3NPOBAH-
HOTO KOJIa COCTaBJISIET OJHO W3 BaKHell-
MIUX MPEUMYIIECTB JAHHOI peaTn3aliii.
beuia mpogenana Gosbmiasg pabora,
4TOOBI HanboJIee MOJHBIM 00PA30M COOT-
HECTH MCXOJHBIN TEKCT W CreHePHPOBaH-
HBIN ONTUMU3UPOBAHHBIIT KOJI.

Tak, ornazounas nxdopmaius 1mo3-
BOJISIET OTCJIE[INTH CUTYAIUI0 C <«I10J[-
HSTHEM» [EPEMEHHBIX B PErMCTPbI, YTO
MOKa3bIBAET CJIEYIONHIT TpUMep:

inta[5]={1, 2, 3, 4, 5};

int ()
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inti, sum;

sum = 0;

for (i=0;i<5; ++i){
sum += a[i];

}

return sum;

int main()

{

return f();

B nporecce BbIIOIHEHHS UK 3HA-
YeHNsI MepeMeHHbIX i 1 SUM HaXOATCS
B PErncTpax, a He B MaMsATH. DTO MOMKHO
HPOBEPUTL 110 acCeMOJEPHOMY TEKCTY
(cMm. cen. mogpaszaen). Tem ne Menee, B
mpolecce OTJafKN B HHTETPHPOBAHHOMN
cpefle 3HAYEHUs MEePEMEHHBIX TMOKa3bl-
BAIOTCS TIPABUJIBHO, TAK KaK OTJAQIYUK
caM «3HaeT», OTKyja ux Gparb.

K coxanennio, obecrieuerue MOIHO-
O COOTBETCTBHUS J/Is1 ONITUMU3UPOBAHHO-
r0 KO/la BO3MOKHO HE BO BCEX CJIydasX.
Hanpumep, He Bcerja yaaercsl OTpa3uTh
Pe3yJIbTaThl TaKMX ONTHMU3AIMIL, Kak
MPOHOC KOHCTAHT WM yJaJeHne «MepT-
BOIO KOZa», YTO WJUIIOCTPUPYET CJIeLy-
10Ul TpuMep:

intf(inti)

{
const int a=1;
const int b=2;
intc;

c=a+b;
return i+c;

[lna artoit  pysrunnm QaxkTuyeckn
6y/leT CKOMIMJINPOBAHA OJIHA KOMaH-
pa: return i+3. Tak xkaxk nepemen-
Hasl C peajJbHO He MHCIOJIb3Yercs, TO
KOMaH/IbI €€ BBbIYMCJIEHUS B OGBEKTHOM
kozie Her. Iloatomy B mporecce mora-
TOBOTO BBITIOTHEHUSI B OTJIQAYUKE MPH
BXOJIe B JIaHHYIO (DYHKIMIO YyKasaTesb
BBINOJIHSIEMOH KOMaH/IbI cpa3dy Oyzer
YCTaHOBJIEH Ha CTpoke return i+c, a
HepeMeHHYI0 ¢ Hesb3st OyJieT MOCMOT-
perb. Bo3MOXHOCTb IOJZOGHBIX CHTYa-
U CcJIeyeT Y4YWThIBaTb TpU paboTe C
ONTHMU3MPOBAHHBIM KOJIOM.

Oriagka Ha ypoBHe acceMOJepa

Kak u GOJIBIIMHCTBO COBpEMeH-
HBIX  CHCTEM  IIPOTPAMMUPOBAHWUSI,
MaKeT CpeACTB pPa3pabOTKU KOMIIa-
nun  «UHTEpcTpoHy» g 11aTdOPMBI
«MVYJIBTUKOP» 1mo3BoJsiser BecTu
OTJIA/IKy Ha ypOBHe acceMOiepa, BKJIO-
Yas YCTaHOBKY TOYEK OCTAHOBA, MOIIa-
TOBYIO TPAaCCHUPOBKY C TIPUBA3KOH K
acceM6JIEpPHOMY  TEKCTY, IIPOCMOTP

U U3MEHEHHe pErucTpoB U MaMSTH.
Oraagounas undopMmaius Uit Hee
cosmaercss acceMOiepoM. VcxXomaHbrii
TEKCT MpeJCTaBJeH B BHJe KOMMEHTA-
PHUEB, YTO MO3BOJISIET OPUEHTHPOBATHCS
B TeKcTe TporpamMbl. Ilpu ommcanuu
OTJIAJIKN ONTUMHU3UPOBAHHOIO KOJ/a MBI
yoKe 0o6palfainch K OTJIajKe HAa yPOB-
He acceMmOjiepa, dYTOOBI MOHATH, Kak
peasm3oBana nporpamma. K npumepy,
YIOMSIHYTBIH  BbIllie (parMeHt mpo-
rpaMMbI BBITJSUT Tak (HEomTuMu3u-
POBaHHBINA KOJ):

;o sum=0;

addiu $3, $0, 0
sw $3, -4($30)

; for(i = 0; i < 5; ++i) {

L2:
addiu $4, $0, 5
Iw $3, -4($30)
nop
sub $3, $3, $4
bltz $3, L3
nop
jL4
nop

; sum += afi];

L3:
Iw $4, -4($30)
nop
la$3, _a
addiu $5, $0, 4
mul $4, $4, $5
L2
nop

i}

: return sum;

L4:

Takum  o6pasoM, pa3pabOTYNKY

IPeIOCTABAAETCS BO3MOXKHOCTD IIPOM3-
BOJUTh OTJIQJIKy Ha JIO60M YPOBHeE.
HeontuMuaupoBaHHbIi KO/, IOJHOCTbIO
COOTBETCTBYIOIUI HCXOJHOMY, MOXKHO
UCHOJb30BaTh JJIA  OTJAJKU JIOTUKH
caMoil TIporpaMmbl, He o6paiasi BHU-
MaHUS Ha OCOOEHHOCTH pean3alfii.
OnTuMM3UPOBAHHBI KO/ I1103BOJISIET
IIPOTECTUPOBATh KOHEYHBIH pe3yJ/IbTar.
Ornasika Ha ypoBHe acceMObiepa M03BO-
sngerT o6paTUTh BHUMaHHME HA TOHKOCTH
peanusanuu IPOrpaMMbl [ IleJIeBO-
ro mpoiieccopa. JlanHbie BO3MOKHOCTH

MO3BOJISIOT Pa3paboOTYNKY 3HAUYUTETHHO
COKPATUTb BPEMs OTJAJKHN W TOBBICUTD
6e30macHOCTb pa3pabaTbIBAEMOTO TPO-
IPAMMHOTO O6ecTieueH .

HNurterpupoBanHas cpeja

Vcnoap3oBanne KOMITHIIATOPA, aCCeM-
6Jsiepa, OTJIaunKa W JIPYTUX CPEICTB B
BUJIe HE3aBUCUMbBIX YTUJIUT C WX BBI3O-
BOM M3 KOMaH/HOW CTPOKH CYIIECTBEH-
HO CHIKAeT TPOM3BOIUTENbHOCTD TPy
pPa3paboTYNKOB W KAayecTBO Ppe3yJIbTH-
pyfonnx mporpamM. CiezoBaTesbHO,
ofHa u3 HamboJiee CYIIECTBEHHBIX W
NepBOOYEPETHBIX 3a/1a4 pH pa3paboTKe
uncrpymenranpaoro IIO — cospanue
pa3BUTOIl cpeapl pa3pabGOTKM, WHTET-
pupyloleii Bce KJIOYeBble KOMIOHEHTBI
JUTST UX COBMECTHOI paGoThl M yA06CTBA
pa3paboTKH.

B kayecTBe OCHOBBI TaKOIl WHTErpu-
pOBaHHOI cpezibl Oblia Bbi6paHa YHU-
BepcaslibHas KOMIIOHEHTHas TIaTdop-
ma Eclipse (www.eclipse.org). Ceituac
mwiaropma Eclipse axrtuBHO passu-
BaeTcs; B COOOIIECTBO Pa3pabOTYNKOB
Eclipse BXoJsT Takue KOMIIAHWU, Kak
Intel, Borland, QNX u apyrue.

[Torp3oBarenbckass  cpega  Ipo-
rpaMMHUPOBAHUS I TIPOIECCOPOB
«MyJbpTHKOPY SABJISETCSA OJHUM U3 TIPHU-
MEpOB HCIOJIb30BAHNS 3TOH TEXHOJIOTHH
koMmnaHueil «VHTepcTpoH».

WNurerpupoBannas cpega paspabor-
KH TIO/JIEP’KUBAET CJIEYIONIIe OCHOB-
HbIe BUIBI PaboT.

— Pagpa6oTka NpOrpaMMHBIX TPO-
exktoB Ha ssbikax C/C++ u sA3bIKE
Accembaepa. ITomaep:KuBaeTCss MOJHO-
(byHKIIMOHAIbHBIIT TEKCTOBBII peLakTop
MPOTPAMM, BKJIIOYAIONIUN CTaHIAPTHDIH
Ha6oOp CpE/CTB, B YACTHOCTH, CHHTAaK-
cuueckyio nojacBerky (B TOM uucie u
Ui acceMOJIepHOTO Koja). Peanmsosan
MeHe/Kep TPOEKTOB, 06eCTeunBaIOTIIIT
IPOIleCC aBTOMATHYECKOI COOPKH TPO-
€KTOB C TO3UIOHNPOBAHNEM OIMNG0K
U IPeAYIPEXRIAEHUI 10 NCXOIHBIM TEKC-
TaM HPOrpaMM.

— KoMmuasius nporpamMm u nmpoek-
T0B Ha sasbikax C/C++ u Accembaepe.
MeHekep TIPOEKTOB TO3BOJISET CO37a-
BaTh pasjinyHble KOH(UTYpAIMU TO-
CTPOEHUS TIeJIEBBIX TIPOTPAMM, a TaKKe
aJleKBaTHO 06pabaTbIBaTh MapaMeTphl
KOMITJISIINY, acceMOJMPOBAHMS U JIMH-
KOBKM, B TOM WYHCJe OIIMN, HpPejHa-
3HAYEHHDbIE CIEINaJbHO I JaHHOTO
MUKPOITpOIeccopa.

— Oraazaka B rpacduyeckoii cpeje ¢
noMompio oTragunka. [lonaepxxnBaercs
HABHUTAIUS 0 UCXO[HOMY KOJY B IMPO-
1ecce OTJIAJKM, MPOCMOTP M M3MEHEHUe
3HAYEHUN PECYpPCOB I[EJIEBOTO TIPOIlec-
copa — IMaMsTH, TepeMeHHbIX, PErucT-
poB. lMeeTcss BO3MOKHOCTL BBIYHCIIE-
HUSI 3HAYEeHWs] BbIPAXKEHUil, 3a/[aHHbIX
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Prc. 2. OKHO mopcucTeMbl ornepaTUBHOM MOMOLLU

B cuntakcuce s3bikoB C/C++. Taxxe
peasn30BaHbl yCTAHOBKA TOYEK OCTa-
HOBA, HABHUTAIMS MO acceMOJIepHOMY
TEKCTY, OTOOPa’KEHHE CT€KA BBI3OBOB U
HaBUTAIUS 110 HEMY.

YuurbiBag cKazanHoe, CJIeyeT OTMe-
THUTD, YTO HA OCHOBE COOGCTBEHHON TEXHO-
JIOTHY UHTETPAIUH OTJIAYNKA CO CPEHOit
paspaboTkn Kommanuu <«HTEpCTPOH»
YAQI0Ch CO3[aTh MOJHOMYHKIIMOHAID-
HbIIl WHCTPYMEHT Ui Pa3paboTKu u
oTJiajiku mporpamm Ha sizbikax C/C++
s mratgopmbl «MYJIBTUKOP» (M.
puc. 1). ITa TEXHOJIOTHS MUHUMUSUPY-
eT BpeMsi pa3paGOTKU CPE[Ibl, a TaKKe
3aTpaThl, CBSI3aHHDIE C €€ MEePEHOCOM Ha
npyrue OC.

— Iloacucrema omepatHBHOI HOMO-
. Bpicokast crereHb CTPYyKTYpPUPOBaH-
HocTn MaTeprasa (a TakKe ero JBys3brd-

HOCTH) B COYETAHUM CO CTAHJAAPTHHIMU
[T ONEepPaTHBHON MOMOIIN CPEICTBA-
MU HaBHTAlMd U HOMCKA 06eCrevynBaior
ynobuyio u 3(h@EKTUBHYIO TOIIEPIKKY
s paspaborunkos (eM. puc. 2).

Bce uncrpymenrtamproe 1O 3akmo-
YaeTcs B MHCTAJLIAIIOHHDIN TTaKkeT, IpH
TIOMOIIN KOTOPOTO TI0JIb30BATEIb MOXKET
JIETKO YCTaHOBUTH IIPOTPAMMHOE o6ecTie-
4yeHue 1 Havyatb padory 6e3 Kakumx-1u6o
TIpe/IBAPUTEIbHBIX HACTPOCK.

3AKJIIOYEHHNE

3aBeplmasg oONICaHHE HWHHOBAIN-
OHHOTO WHCTpyMeHTanbHoro 11O s
maatgopmel «MYJIBTUIKOP», crexyer
OTMETHTD, YTO PE3YJbTATOM COBMECTHOII
pa6orer 3AO «Uurtepctpon» u ['YII
HIII[ «9JIBUC» cram makeT HHCTPY-
MEHTAJIbHBIX CPEJCTB I Pa3paboTKH

U OTJIQJKN TIPOTPAMM [IJIsl TIPOIIECCO-
poB cepun «MyJbTHKOpP», Ha3BaHHBIN
«MCStudio-ECL».

IlenrpanbHoil 4acTbi0 MHCTPYyMEH-
TAJBHBIX CPEJCTB CJYXKUT KOMITHJISTOD
nosiHoro crangapra s gapika C/C++
upmbr  ««MHuTeperpon»»>.  Kiouesoii
0COGEHHOCTBIO KOMILTEKCA SIBJISIETCS pea-
JU3aIys B paMKaX eJUHOTO KOMITHJIS-
TOpa MeXaHW3Ma CO3/IaHUS BBITOJIHS-
eMbIX (paiiyioB Koma IS PA3TMYHBIX
anaep, BXogsamnmx B coctaB MIPS32-
COBMECTUMOIT apXHUTEKTYPbI IPOIIECCOPOB
«Mynbrkop». B nannoil Bepcun cucre-
MBI TIPOIECC 3arPy3KH sS/Iep MPOIeccopa,
COOTBETCTBYIOIIUIT TOH MM UHON MUKPO-
cxeme cepunt « MyJIbTUKODP» OCYITIECTBIIS-
eTCsl POrPaMMICTOM-Pa3paboOTINKOM Ha
aTamne CO3[aHMs MPOrPAMMHOTO TPOEKTA.

[Taker cpeactB pa3paboOTKH, TTOCTaB-
KI KOTOPOTO TI0JTHb30BATEISIM MUKPOCXEM
«MyJabTHKOP» HAYHYTCS YK€ B MEpBOM
nosyroaun 2006 r., copepkur:

— TOJIb30BATENIbCKYIO CPEIy paspa-
6orkn mporpamm Ha C/C++, peanu-
30BaHHYIO /I DPEKUMOB CO3[AHHUS WU
OTJIA/IKW;

— KOMIOUJATOP TPOTpaMM Ha
C/C++, peanusyomuii CcTaHgapThi
ISO/IEC 9899:1999(C99) asbika C u
ISO/TEC 14882:1998 s3zpika C++;

— oObenuHeHHbIil  AcceMbyiep IS
RISC- u DSP-azaep npoueccopos cepuu
«MyabTuUKOp»;

— JINHKEp BBINOJHSAEMOro aiiia u
6ubmoTeraps IS CO3JaHMs TMOJIb30Ba-
TEJIbCKUX 6U6JINOTEK;

— cucreMHble 6U6OTEKN s3BIKOB C
n C++;

— omaamauuk mporpamm C/C++,

[Tpoxykr «MCStudio-ECL» onepu-
pyeT co BceMH pa3paGoTaHHBIMH paHee
U TTOCTABJIEHHBIMHU MOJIb30BATE/ISIM OTJIa-
JIOYHBIMH KOMILJIEKTaMHU /1T MUKPOCXEM
1892BM2T u 1892BM3T. 910 nosBos-
€T BBITIOJIHUTD MO KEJIAHUIO TOJIhb30Ba-
Tesiell J0OCHAIeHe UX HHCTPYMEHTAJIb-
HBIX CPE/JCTB HOBBIM TPOJYKTOM.

KpoMme TOTO, BBIXOJ] HA PBIHOK TaKO-
ro mupoaykra, kak <«MCStudio-ECL»
JaeT MOIIHBIH WMITyJIbC 3aMeIleHUIO
UMIIOPTHOI  3JeMeHTHOiIl 6a3bl  oTe-
YeCTBEHHOH, T.K. pemaer mnpobieMmy
neperoca panee Hapaborannoro I1O
¢ pana 3apy6esxknbix DSP-mrardopm
(rakux xaxk TMS 320xx ¢upmbr Texas
Instruments nim Tiger SHARC ¢pupmbr
Analog Devices) Ha OTeYeCTBEHHYIO
mrardopmy «MYJIBTUKOP».

B pabome nao npoexmom npu-
HUMAIU AKMUBHOE Yudcmue:
E.A. 3yes, M.IO. Jouopckuu,
A.A. Yynpunos, FO.H. Anexcanopos,
B.®. Huxoavcxkuu, T.B. Conoxuna,
A.A. Ilempuukosuu, benses A.A.,
I'rywxoe A.B.



