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4.1 OB30P

B naHHO! Iy1aBe ONMUCBHIBAIOTCA TE BJIEMEHTHI MPOLECCOPa, KOTOPbIE YIPABISAIOT
OOMEHOM JaHHBIX TPOLeccopa ¢ BHELIHUMHU YCTPONCTBAMHM, a TaK)kKe OOMEHOM IaHHbBIX
MEXIy IIMHAMH B CAMOM TIpolieccope. JTO TeHepaTopsl aapeca AAHHBIX U YCTPOICTBO
oOMeHa TaHHBIMHM MEXIy IUHOW JaHHBIX NAMATH MPOTPAMMBbI M IIMHOW JAHHBIX TaMSTH
JAHHBIX - YCTpoicTBO 0OMeHa mexxay muHamu JIITT-JITTT.

4.2 TEHEPATOPBI AIPECA JAHHBIX

B kaxaoom npoueccope cemeiictea ADSP-2100 comepxutcs  aBa
CaMOCTOATENLHBIX TEHepaTropa ajapeca AaHHBIX, 3@ CUET KOTOPBIX OOecreunBaeTcs
OTHOBPEMEHHBII IOCTYI K MaMATH AaHHBIX W MaMsATH TporpaMMebl. ['eHepaTopsl aapeca
JAHHBIX IO3BOJIIIOT OCYIIECTBIATh KOCBEHHYIO ajapecanuio AaHHeIX. O0a reHeparopa
MOTYT BBITIOJIHSTH aBTOMATHUECKYI0 MOAM(PUKALMIO aapeca. braaromaps UMKINYECKUM
Oydepam, MOKET BBITIONHITHECSA MOAU(HUKALUS agpeca o MOIymO. [ 'eHepaTopsl aapeca
JAHHBIX OTJIMYAIOTCS IpyT oT Apyra. I'eHepaTop aapeca maHabix 1 (DAGI1) renepupyet
TOJbKO ajpeca MNamsITH JAaHHBIX, HO O0ecHeurBaeT NPH 3TOM AONOJHHUTEIbHYIO
BO3MOXKHOCTh TIOCTAHOBKH OWT B 0OpaTHOM Tmopsake (OUTPEeBEpCHYIO aIpecaiyro).
I'eneparop agpeca manubix 2 (DAG2) reHepupyeT Kak ajpeca MamsiTd NAaHHBIX, TaK W
azipeca MmamsTH MporpamMMbl, HO He CITOCOOEeH TOANEPKMBATH OUTPEBEPCHYIO aApecalio.

[Tpu 03HaKOMJIEHUH C TPUBOJMMBIM HIKE OIMCAHUEM BHYTPEHHETO yCTPOMCTBa
¥ paboThl TEeHEepaTOpOB ajapeca AAHHBIX cJeAyeT WMeThb B BUAY, YTO B pe3yJbTaTe
pa3BUTHS TPOTpaMMHOTO odecrieueHns mporeccopoB cemetictea ADSP-2100 mosiBumcst
npsaMoii criocod o0baBNeHHs Oy(PepoB UUKINUCCKUMU WIH JHHEHHBIMHA U YIPaBICHUS
nonoxeHneM Oydepa B mamaTH. CrienuaabHOe MPOTpaMMUpOBaHHUE TPeOyeTcs TOIBKO
JUIsl THULIMAIM3allK perucTpoB reHepaTopoB aapeca AaHHbiX. CM. pazaens! "KocBeHHas
aapecanus” u "Azxpecanus Mo MOAYIO (HUKIHYecKue Oydepsl)” HIDKE.

4.2.1 PerucTpsbl reHepaTopa ajipeca JaHHbIX

Brok-cxemMa omHOro reHeparopa aapeca JAaHHbIX NpuBeaeHa Ha puc. 4.1.
HNmeetrcs Tpu peructpoBbix (aiima: ¢aiim peructpoB mommbpumkammu (M), daiin
uHaekcHbIX peructpoB (I) m ¢aiin peructpo mmmebl (L). Kaxkmelit u3 peructpoBbIx
(alinoB COCTONT U3 YETBIPEX PETUCTPOB PA3PSIIHOCTHIO 14 OWUT, CUMTHIBAHWE W 3aMNCh
JAHHBIX C KOTOPBIX OcyluecTBaAseTca yepes wuny I

Wunexcusie peructpsl (10-3 8 DAGI, 14-7 B DAG2) conmepxar neificTBUTEIIHHbIC
ajzpeca, WCMONb3yeMble s AOCTYyNa K TmaMaTH. [Ipy  KOCBeHHOW aapecanyn
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4 NIEPEJAYA JAHHBIX

JaHHBIX ajpec, Haxojsmuiics B BblOpaHHOM uHIeKcHOM peructpe (I), craHoBHTCA
angpecoM mamsATH. buthl ampeca Ha Bbixoge DAGI Morytr OBITH TiepecTaBICHBI B
00paTHOM TOPSIIKE 3a CUET YCTAHOBKH COOTBETCTBYIOILETO OHWTa peXXUMa B perucTpe
cocrostauit pexnma (MSTAT), kak moka3aHO HWKE, WIH TPHU TOMOITH KoMaHel ENA
BIT REV. burpesepcHas ampecanus (agpecamuss ¢ IOCTAaHOBKON OUT B 0OpaTHOM

nopsiake) obnerdaet BeimonHeHue BI1D.

LUMHA Ong

MynbTunnekcop
OT KOMaHb! M}/ 14 14
2 14
& OT KOoMaHfb!
2
' Jlornueckoe "/
YyCTpOUCTBO
PerucTpbl At ViHaekcHble Pernctpel
pol A anpecauym pernetpor (1) moancpmkaLvm |~
L) 4x14 ro Moyt 4x14 (Mm4x14
14L
Cymmatop
]
YcTpoicTBO
MHBEPTMPOBAHWA Tonkko eHepaTop
GuTos anpeca anpeca faHHbIX 1

Y

Anpec
Puc. 4.1 Biiok-cxeMa reHepaTopa aapeca JaHHBIX

I'eHepaTophbl ampeca TaHHBIX WCTIONB3YIOT TTOCT-MOIW(WKAIINIO; TTOCIE TOCTyTa K
JaHHBIM TIPH UCTIONIE30BAHNN KOCBEHHOW aJpecalii COIEPKUMOE 3aJaHHOTO PErucTpa
M (M0-3 B DAGI1, M4-7 8 DAG2) mo0aBisieTcs kK COIESPKUMOMY 3aIaHHOTO peructpa I
IUTT TeHepUpOBaHWSA OOHOBIEHHOTO 3HaueHWd peructpa [. Bwibop pernctpor M u |
OCYLIECTBIIAETCS] HE3ABUCUMO B KaXkJIOM TeHepaTope ajpeca AaHHbIX. JIpyruMU ClI0BaMH,
mobol perucTp W3 WHAEKCHBIX perucTpoB 10-3 mMoxer ObITh MoOOW(WIMpOBaH
COJICPKUMBIM JTIO00TO W3 perucTpoB Momudwkammyn MO-3 co BceMHW BO3MOXKHBIMA
KOMOWHAIASIMW, HO He MOKET OBITh MOIM(WIINPOBAH 3HAYEHNUSIMH W3 perucTpoB DAG2
(M4-7). Mogudmmmpytompe 3HaYeHWs, COIepKalrecss B peTUCTpax MoAnpIKaIN
M,
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INEPEJAYA JAHHBIX 4

SIBJISIFOTCST YMCIIAMM CO 3HAKOM, TaK 4YTO CIEAYIOLIMH aapec MOXeT ObIThb M OOJbIIe U
MEHBbLIE TIPe bl TyILIeTo.

I'enepaTops! axpeca JaHHBIX TOAASPIKUBAIOT KaK agpecalyio ¢ JMHEHHBIM, TaK 1
¢ muknmmdeckuM Oydepom. Codeporcumoe pecucmpa L, coomeememayrowezo pecucmpy 1
(nanpumep, pezucmp LO 6yoem coomeemcmesosame 10), onpedensiem, kaxou pexicum
aopecayuu UCNOAL3YEMCa Ona 2mo2o uHoekcHozo pecucmpa 1. Tlpn aapecauuu ¢
nuknmaecknM Oydepom peructp L mHMmmanm3upyercs: mmHoi Oydepa. [Ipu agpecannmn
¢ nuHelHBIM Oydepom Joruueckoe yCcTpoiicTBO aapecaluy 10 MOAYIO OIOKUpYeTCs 3a
cuet ycraHoBku ( B cooTBercTBYyloieM peructpe L. Kaxnmpiit pa3, korma BeiOupaetcs
peructp I, coorBeTcTBytommit peructp L obecneduBaeT ycTpoilcTBO anpecanuu 1o
Moxymro uHdopmarmeii o muHe Oydepa. Ecnm cymma 3HaueHmii peructpa M u peructpa
I nmepecexaer rpanumy Oydepa, MomupuIUpOBAaHHOE 3HAYCHHE PErucTpa | BHIUHCIACTCS
JIOTUYECKAM YCTPOWCTBOM aipecaudd MO MOAYJII0 C HCMOJb30BAHMEM 3HA4YeHUA
peructpa anauHsl L.

Bcee peructper reHepatopa aapeca maHubix (I, M, L) Moryr 3arpyxarbcs u
cunthiBaThea ¢ Muammux 14 6ur mmael JI1]]. Tak kak comepXuMbIM peructpoB [ u L
CUMTAIOTCA uucia 0e3 3Haka, Apa crapmmx Owra mwHel J[1J] 3anoiHsIOTCS mpH
CUNTBIBAHUU ITUX PErucTpoB HymsiMu. COmepXUMbIM peructpa M sBIAIOTCA YUCIa CO
3HAKOM, [T03TOMY cTapiine aBa outa muHsl 1] TOTIONHSIIOTCS 1O 3HAKY.

4.2.2 KocBeHHasi apecanus

B npoueccopax cemetictsa ADSP-2100 npeaycMOTpeHo ABa peskuma aapecalumn
JUISL IAMATH JaHHBIX: MpsMas ¥ KocBeHHas. KocBeHHas aapecanys OCyILIECTBISETCS 3a
cUeT 3arpy3ku ampeca B WHACKCHBIN peructp (I) m BBIOOpa OZHOTO W3 MOCTYITHBIX
peructpos Mmoaupukarwm (M).

Peructpsr qunst (L) obecrieunBaroT Oosee NeTKyr0 aipecaluio ¢ IUKITTIeCKIM
BO3BpPATOM YyKazartens Imkinudeckoro Oydepa. Cozmanume wukmudeckoro Oydepa
CTaHOBUTCS BO3MOXKHBIM TOJIbKO, Korna peructp L He paBeH Hymo. [[ns nuHeliHol (T.e.
HEIUKITNYECKO) KOCBEHHON ajipecali peructTp L, COOTBETCTBYIOIMINI HCIIOTB3YyEMOMY
peructpy I, nommkeH ObITH paBeH HyIIO.

He cnedoyem nonacamv, umo npasunvnas uHuyuanuzayus pecucmpos OauHvl L
NPOUBOOUMCS ABMOMAMUYECKU, NOCTe nepe3anycka npoyeccopa 6 pecucmpax I, M u L
cooepoicamces  cayyaiinvle 3nadenus. Bawa npocpamma oondxcna npedycmampusams
UHUYUATUZAYUIO pecucmpos L, coomeememayiowux 6cem ucnoav3yemvim pecucmpam .
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4 NIEPEJAYA JAHHBIX

4.2.2.1 Uanumanu3anus perucTpoB AJMHbI L U1 ocymecTB/IeHUs
HEIUKJIMYECKOI aJpecanuu

3anuch B perucTp AauHbl L m000r0 3HaUeHMs, HE PABHOTO HYJIIO, aKTUBHPYET
JIOTMYecKoe YCTPOUCTBO aapecauv No MOyaro. [ns ocyliecTBaeHUs JMHEHHON
KOCBEHHOI1 anpecauunu, periuctp L nomkeH comepxars 3HaueHue 0, 4ToObl G10KUPOBaTH
JIOTHYECKOE YCTPOHCTBO aApecanny Mo MOLyIIo.

Hwuxe npuBoautcst npocToii npuMep 3a1aHus JUHEHHON KOCBEHHOH aapecaluuu:

13=0x3800;
M2=0;
L3=0;
AX0=DM(13,M2);

B cnemyromem mnpumepe mnepeMeHHas NaMsITH WMCHONb3YeTCs sl XpaHEHWs
yKaszaresns agpeca:

.VAR/DM/RAM addr_ptr; {nepeMeHHas comepXUT aapec}

I3=DM(addr_ptr); {nns 3arpy3ku peructpa I3}
{ucnones3yeTcs npsaMas
ag{pecauus}

L3=0;: {60noxupoBaHUEe UHKJIUYECKOIl}

{anpecauwnu}

M1=0; {3Hauenue peructpa [3 He}
{monBepraeTcss MOCT-MOIHU-}
{bukanum}

AX0=DM(I13,M1); {nns 3arpysku peructpa AXO0}
{ucnonws3zyercss kKocBeHHas }
{anpecaumnu}

4.2.3 Anpecanusi mo MoayJir0 (HMKJIN4ecKue 0ydepsni)

Jlornueckoe ycTpoilcTBO ampecalyy MO MOIYJIO BBIMOJHAET aBTOMATUYECKYHO
ajgpecauqio Mo MOAYIO i AOCTHXKEHUS NOCTyNa K COAEPKUMOMY LMKIMYECKUX
Oy¢epoB. [l BEIYUCTICHHS CIISAYIONIETO aapeca JIOTHIECKOe YCTPONCTBO aapecanny mo
MOJYJIIO UCTONb3YET:

o Texymmii ampec sSMeHKN MaMATH, HaAXOISAIIMIiCS B MHACKCHOM perncTpe [ (0e3 3Haka).

e Moaudunupyromiee 3Ha4deHHe, Haxoismeecs B peructpe Mmoaudukaumu M (co
3HAKOM ).

* JInuny Oydepa, 3HaUeHIE KOTOPO HAXOAUTCA B peTHCTpe UTMHBL L (6e3 3Haka).
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INEPEJAYA JAHHBIX 4

* Bazorwrit angpec Oydepa.
HUcmomnb3ys 3Ty TIOCTYTAOIIYI0 B YCTPOCTBO WHHOPMAIINIO, CIEAYIOIIHIi aapec
BBIUUCIIACTCS TI0 hopMyTIe:

Creoyiowuii aopec = (I + M - B)ITo mooynio(L) + B

TIe:

| = TeKyIIAW aapec

M = MoIUGpUIMpPYIOIIee 3HaYSHHE (CO 3HAKOM)
B = 0a30BHIIf aIpec

L = nmHa 6ydepa

M+ 1 =wmoandwuumpoBaHHEIH axpec
Hcronb3yeMblie BXOIHBIE 3HAYEHUS TIPOBEPSIOTCS TIO YCIOBUIO!
M| <L

BbInonHeHne AaHHOTO YCIOBWSI rapaHTUpyeT, 4To He Oyaer Oojee OmHOTO
LIUKJIMYECKOTO BO3BPATa 3a OTEPaLHIo.

4.2.4 Borunciaenue 0a30BOro ajapeca

BazoBerit anpec mukmaeckoro Oydepa mmuabl L paser 2" wnn kpareH 2", rae n
YIOBJIETBOPSIET YCIOBUIO:

2 l<pLg2n

Jpyrumu cnoBaMu, 6a30Bblii agpec ecTb "okpyrienne” L x Onmmkalimneit creneHn
mBoiikm 2" (WM KpaTtHOTO eMy uwncia). [laHHOe TIpaBWMIIO TOApasymeBaeT, dHTo
ofpeieNieHHoe YnciIo OUT 6a30BOT0 aapeca T0MKHBI ObITh HYISMHU.

Ha mpakTke BaM He TOHaJOOWTCA CaMUM BBIUUCIATH N; PedakTop CBA3eH
aBTOMaTHUYECKH MOMeIlaeT INKIndeckuii Oydep 1o mpaBuiIbHOMY aIpecy.

4.2.4.1 ba3osblii aapec nukjanuyeckoro 0ygepa. llpumep 1

IMpennonoxuM, 4To AMWHa LUKINYeckoro Oydepa paBHa BockMH. CoOTfacHoO
npaBuiy, IHa Oydepa (BoceMb) NoMKHa OBITh MEHbIIE WIM paBHa 3HadeHWo 27,
CJIEIOBATENLHO N JTOKHO OBITH PaBHO WM Oonblle TpeX. B jeBoif dacTh HepaBeHCTBA
ompenensieTcst, uTo MmuHA Gydepa moikHa OBITH Gombie, uem 2™ cremoBatenbHo N
JOJKHO OBITh paBHO WJIW MEHBINE TpeX. EMMHCTBEHHBIM 3HAYEHWEM, YIOBIETBOPSIOIIAM
00eWM dYacTIM HEpaBeHCTBA, SBIAETCS TpH. JeHCTBUTENBHBIMHU SABIAIOTCA 0a30BbIE
azgpeca kpaTHble 2", TakuM 00pa3oM B JAHHOM NpuMepe AeHCTBUTENbHBIMU 0a30BBIMU
agpecaMn OynyT uncia kpaTHele Bockmu: 0x0008, 0x0010, 0x0018, n T. 1.
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4 NIEPEJAYA JAHHBIX

4.2.4.2 ba3osblii agpec nukan4deckoro oygepa. llpumep 2

Jlns BTOpoTO TpUMepa BO3bMEM 3HaueHWe UIUHBI Oydepa paBHOe cemu. Oba
MpaBUia JAlOT OAHO W TO K€ 3HaueHue N, a UMeHHO Tpu. ClenoBaTeabHO, MPU THHE
Oy(epa paBHOW ceMH NEMCTBUTEIBHBIMHA 0230BBHIMH aJpECaMH IJIsi BCEX MPOIECCOPOB
cemetictea ADSP-2100 6yxyT umcna kpatasie BocbMu: 0x0008, 0x0010, 0x0018 u T. 1.

4.2.4.3 Padora nukiauyeckoro oydepa. Ilpumep 1

IMpennonoxnm, uro 10 = 5, MO = 1, LO = 3, a 6a30BsIit agpec = 4. Crnexyromuii
ajipec BRIYWCISAETCS CIEMYIOMIM 00pa3om:

(10 + MO - B) mo momymo (LO) + B=(5+ 1 - 4) mo moxymo 3 +4 =6

[locnenoBarenbHbIe BEIUHCIEHUS afpeca MPpH UCIOAb30BaHUM [0 1719 KOCBEeHHOU
aJpecaldd Jal0T TMOCIeNoBaTeNbHOCTE: 5, 6, 4, 5, 6, 4, 5..Ilpu MO0 = -1 (0x3FFF)
ucronp3oBanue 10 s BRIYHACIEHHS CIEAYIOMETO agpeca AACT MOCeI0BaTebHOCTD: 5,
4,6,5,4,6,5,4...

4.2.4.4 Padora unkianyeckoro 0ygepa. lipumep 2

IMpeamonoxum, yto 10 = 9, MO = 3, LO = 5, 6a3zoBbrit angpec = 8. Bydep,
coaepkawuii 5 cioB, HaxoauTcd B Auelkax ¢ § mo 12 BkmouuTenbHo. Craenyrowiuii
ajipec BHIUMCISETCS CIEAYIOIM 00pa3oMm:

(I0 + MO - B) mo moaymo LO + B =(9 + 3 - 8) mo momymro 5 + 8 = 12

IMocnenoBaTeNnbHBIC BEIYUCICHUS apeca P MCTOb30BaHuy [0 1711 KOCBEHHOM
aJpecaluu JaroT Nocaea0BaTeNbHOCT: 9, 12, 10, §, 11, 9...

4.2.5 burpeBepcHasi aapecanus

Jlornmueckoe ycTpolicTRO WHBEpTHPOBAHNS OWT agpeca TMpeaHa3HaueHo, MpexIe
BCETO, JJIS WCTIONIB30BaHNA B BRIIUCIeHUSX BII®, koraa OWTHI 3HAUCHWI WIIA BBOASATCS
WV TEHEPUWPYIOTCS B 00paTHOM Tmopsake. [locTaHoBKa OWT B 0OpaTHOM TIOPSAKE
(MHBEPTUPOBAHNE) BO3ZMOKHO TONBKO IUIS alpecoB, creHepupoBanHeXx DAGI. Toukoit
TTOBOPOTA STRIISETCS CPEeTHAS ToWKa 14-paspsaHoro aapeca, Mexmy Owramw 6 W 7, Kak
MoKa3aHo Ha MPUBOINMOI Ha CIIeIyIolIei CTpaHWIe cXeMe:
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Omoenvhvie aopecuvie nunuy (ADDRY)

HopmanbHbiii 13 12 11 10 09 08 O7 06 05 04 03 02 01 00
TOpsIIOK OUT
OoOparHbIii 00 01 02 03 04 05 06 0O7 08 09 10 11 12 13
TOPSAAOK OUT

Pexum OuTpeBepcHOli aapecanyyu paspemaeTcs u OJOKUpPYyeTcs TPH MTOMOIIH
YCTaHOBKHM COOTBETCTBYIOIIEro Outa B peructpe coctosuus pexuma (MSTAT). Ilpu
paspeleHu  JAaHHOTO  peXWMa OWTBl  BCEX  aIpecoB, CrE€HEPUPOBAHHBIX C
WCTIONB30BAHUEM MHICKCHBIX peructpoB 10-3, craBsTes B 0OpaTHOM MOpAAKE Ha BBIXOE.
(Momu¢purmpyronye 3HaUYCHUsI COXPAHSAIOTCS B OOBIYHOM MOPSKE TOCie OOHOBICHUS
agpeca). DTOT PeKUM COXpaHseTCs A0 cOPOca COOTBETCTBYIOMIETO OMTA COCTOSHUSA.

3HayeHUusT ampecoB ¢ Pa3pAOHOCTEIO MeHee 14 OUT Takke MOXKHO
VHBepTHpOBaTh. CliegyeT OnpeaenuTh NepBbIil afpec W 3amicaTb NpU WHALIUANN3ALMA B
peructp M 3HaueHwe, BeIMUCHIsSEMOE LT MOAM(HUKAIMNA WHBEPTHPOBAHHOTO BBIXOTHOTO
3HaueHus peructpa [ B Hy:>KHOM HHTepBajie. ITO 3HAYEHHE PABHO:

2(14-N)

rae N - uucno OWT, KOTOpble BBl XOTHUTE MOCTaBUTh B OOPATHOM MOPSAKE B BHIXOLHOM
3HayeHuu. [1oapoOHBIi MpUMep TakoTro Tuma pa3dupaercs B TiIaBe, MocBsmeHHoi BI1D,

B nepBom Tome uzmaHus "Digital Signal Processing Applications Using the ADSP-2100
Family".

4.3. MIPOT'PAMMMPYEMBIN JJOCTYII K JAHHBIM

IIporpammuble cpeacTBa OTNaAkuW npoueccopoB cemeiictea ADSP-2100
TOJJIEPKHUBAIOT OOBSBICHNE W HCTIOJNB30BAHKE TAKOHW MPOCTON CTPYKTYPbl AAHHBIX, KaK
OTHOMEpHBIE MacCHBBI. MaccuB MOXET COJAepkaTh OJHO E€AWHCTBEHHOE 3HAueHWe
(mepeMeHHast) WM HECKONBKO 3HaueHWil (MaccuB). Kpome TOro, mMaccwuB MoOXeT
WCTIONB30BaThes Kak Lukiandeckuit 6ydep. Hwke npuBoanTes pazbsiCHEHHE KaXIOTO U3
Ha3BaHHBIX CJIy4aeB W JAIOTCS TPUMEpPbl MPaBUIBLHOTO OOBIBICHUS M WCTIOJNB30BAHUA
nJaHHbIX. [TomHy!0 MHGOPMALMIO O CHHTaKCHCEe 3THX M IPYTMX IUPEKTHB accemoiepa
MOKHO HaitTu B pykoBoactee "ADSP-2100 Family Assembler Tools Manual".

4.3.1. IlepeMeHHBbIC H MACCUBBI

MaccuBbl ABISIOTCS 0a30BOW CTPYKTYPO# MAaHHBIX LIS IPOIIECCOPOB CeMeNcTBa
ADSP-2100. B nuteparype cmoBo "maccuB" U BhIpaxkenue "Oydep maHHBIX"
WCTIONB3YIOTCA Kak B3anMO3aMeHseMble TOHATHA. MaccuBbl Beerna 0ObABIAIOTCS MPH
MOMOIIN
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IUPEKTHB accemMOnepa, K HIM MOYKHO OOpaIlaThesi KOCBEHHO WMIIM 10 UMEHH, OHM MOTYT
WHALUAIN3NPOBATECS HEMOCPEICTBEHHBIMU 3HAUCHMAMM, YKa3aHHBIMH B JUPEKTHBAX
WM 3HAYEHUSIMM, B3ATHIMH W3 BHelmIHuX (aiiioB AaHHBIX, a TaKKe MOTYT ObITh
JUHEHHBIMY UK LUKIMYECKUMU C AaBTOMATHUECKUM LIMKIUYECKUM BO3BPATOM.

MaccuB 00bsBASETCS NPU MOMOLIM CleYIOIIed TMPEKTUBDI:

.VAR/DM coefficients[128];

OTa mupeKTHBa OOBSBISECT MacCUB W3 128 3HaueHHit paspsaAHOCTHIO TIO 16 OuT,
pacmonoxkeHHbI# B mamMat gaHHbix (DM). CnenmanbHble oniepaTopbl ™ U % SBISIOTCS
CCBUIKOW Ha ajpec WM AJMHY MAaccHBa, COOTBETCTBEHHO. JTO MOXET ObITh CHENAHO
CIICYIOIINM 00pa3oM:

I0=~coefficients; {yka3biBaeT Ha agpec Oydepa}

LO=0; {ycranoBka peructpa L B 0}

MX0=DM(IO,M0); {3arpyxaet B peructp MXO0 3HaueHue u3
Gydepa;

ITo »Toit komarae B peructp MX0 3arpyxkaercs HauambHOe 3HaueHune Oydepa
coefficients Haxoasuieecs B mamsiTd OaHHbIX. Mcnonb3ys aBTOMAaTHUYECKYKO MOCT-
Moau(pUKALUIO 3HAUCHUI PErMCTPOB reHepaTopa aapeca JaHHBIX, MOXKHO OPraHM30BaTh
LUK JUIS BBITIONHEHHS BTOPOi M3 MPUBEIACHHBIX BBILIE KOMAHI U TakK MOCIEeI0BATEIbHO
3arpy3uTh Bce 3HaueHUsA u3 Oydepa.

B nmpoTHBOMONIOKHOM Cllydae, KOraa Hy)KHO apecoBaTh TOJBKO MEPBYIO TUEHKY
MaccuBa, BO MHOTHX OOCTOSITENBCTBAX MOMKHO HEMOCPEICTBEHHO WCMOIb30BATh HMMs
Oy(epa B KauecTBe METKH, HATIPUMED:

MX0=DM(coefficients);

Penakrop cBsi3zell 3aMeHAeT MeTKy Ha AelicTBUTeNbHbIM ampec. Kpome Toro,
MOXXHO TIOJHOCTBIO WHHIMATI3UPOBAaTh BeCch MaccuB/Oydep w3 (aiima maHHBIX,
KCMOJIb30BaB 11 3TOoro aupektuny INIT:

.INIT coefficients: <filename.dat>;

OTa IUpPeKTHBA MPOM3BOANT CUMTHIBAHUE AAHHBIX M3 yKa3aHHOTO (aiina naHHbIX
(filename.dat) B wmaccuB BO Bpemsi KOMMOHOBKH. [lomo6GHasi BO3MOXHOCTh
MOJAEPIKUBACTCS TOJNBKO CHUMYNATOPOM - JHaHHbIE HE MOTYT HENOCPEACTBEHHO
3arpy’kaTbCsid BO BHYTPEHHIOIO MaMAThb HA KPUCTAIIEe 3a CUET ANMapaTHbIX CPEACTB
HavyaJbHOM 3arpy3Ku.

MaccuB wnu OyQep AaHHBIX ITUHON B €AUHUILY SBISETCS IPOCTON OAHOCIOBHOM
MepeMEHHOM, KOTOpast 10JKHA OOBABIATHCS COOTBETCTBYIOLIMM 00pa3oM:

.VAR/DM coefficients;
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4.3.2 lluksim4yeckue 0ygepol

Hns 3amad umpoBoil 00pabOTKM CUTHAIIOB YacTo TpeOyeTcsl WCIONb30BaTh
nuknmdeckne  OyQepsl. DYHKIMA OpraHW3alil  TakuxX Oy¢epoB  BBINONHACTCS
reHeparopamu ajapeca AAHHBIX MPOLECCOpa ¢ UCTMONb30BaHUEM perucTpoB AnuHbl (L).
CHauana criieqyeT OObIBUTH IMKIMUSCKHiA Oydep:

.VAR/DM/CIRC coefficients[128];

Takoe 0ObsBICHUE YKA3hIBACT PEAKTOPY CBsI3el, UTO STOT Oydep MomKeH ObITh
TOMEIlleH B TPaBWIBHOM MHTepBajie azapecos. Jlamee crneayeT WHULMATU3MPOBATH
peructp L (anuHbI), 1T 4ero OOBIYHO WCTIONB3YyeTCs omepaTop accemOnepa % (wmm
TIOCTOSTHHAS ), @ TaKXkKe perucTpsl | 1 M, kak B HIDKECIIEIYIOIIeM puMepe:

LO=%coefficients; {nnuHa uuknuueckoro oydepa}
I0=~coefficients; {ykazanue anpeca O6ydepa}
MO=1,; {yBenuuuBaeTcs Ha | sueitky Kakablit pa3}

A Tenepb onepartop BUAA:
MX0=DM(I0O,MO0); {3arpy3ka B peructp MXO0 3Hauenus u3 0ydepa}

- MOMEIICHHBIH B LMKI, 3a4aeT HEMPephIBHOE CUWTHIBAHWE B LuKIe u3 Oydepa
coefficients apromaTHueCKUM MKIMYECKUM BO3BPATOM.

4.4 YCTPOMCTBO OBMEHA MEXIY INAHAMM JIIIII-JI1T

VerpotictBo odmeHa manabiMu Mexxay muHamu JITIIT u JIT1]], cBsa3siBaromee STH
LIMHBI, TIO3BOJIIET OCYLIECTBIATh Nepelady MAAaHHBIX MEXIy HAMH B 000ux
HanpaBieHusX. Tak Kak MMHA JAHHBIX TMaMsaTu nporpammel (JII1IT) umeet pa3psaHOCTD
24 dwura, TOT/A KaK pa3psAmAHOCTh IIWHBI JaHHBIX mamsaTH gaHHbix (JI1M) cocramseT 16
OWT, HATPSMYIO MOTYT TiepeiaBaThesa ToNbKO 16 crapmmx 6ut muHel AT, OcTaBmmecs
8 our 3arpyxarotcs (wam GepyTes) 3 BHyTpeHHero peructpa (PX). Dtot peructp Moxet
HaNpsIMyIO 3arpy»aThCsl UM CUUTHIBATHCS C MIMH AAHHBIX, KOrga TpeOyeTcsi mepepada
Bcex 24 OuT.

3aMeTHM, YTO TpPW OJHOBPEMEHHOM CUWTHIBAHMM JaHHBIX W3 TaMsITH
TMporpaMMbl W TAMSTA [OaHHBIX, OT cTapmmx 16 Oowmr muael I x perumcrpam Y
BBIYMCIUTENbHBIX YCTPONCTB HA3Ha4deHa CleuuajbHas Maructpaib. JTa Maructpanib
MpeaHa3HaYeHa TOJbKO HJS CUWUTHIBAHWS M HE MCIOJNB3YyeT CXeMy OOMeHa MEkKIy
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mmaamu JITT-ATT. Ona moxasaHa Ha OJIOK-CXEMaxX OTACIBHBIX BBIYMCIHTEIEHBIX
YCTPOICTB.

4.4.1 baok-cxema oomena JIIII-AT1/T

Ha puc. 4.2 npuBoautca Onok-cxema ycTpoiicTBa oOMeHa AaHHBIMU MEXIY
muHamu T u T, B Heili obecnieunBaeTcs ABa BHIA COSTUHEHHIA.

[lepBoe coenwHeHWe MpPeACTaBIsAeT COOON OJHOHAMPABICHHYIO MarucTpanb
Mexay muHamMu. OHO COCTOMT M3 IBYX Oy(epoB C TpeMsi COCTOSHHAMH, KOTOpbIE
coequustor mmHy II1J] co crapmmmu 16 6uramu mwasl JIITT. O6BYHO OIUH U3 ITHX
IByX Oy(epoB HUCTONB3yeTcs MpW OOMEeHe AAHHBIMU MEXKIY TaMATBIO MPOrpaMMbl U
OJHUM M3 PErucTpoB, noacoeAuHeHHbIM K wuHe JIIJ]. MMeHHO Takass Marucrpalib
MPUMEHSIeTCsl [UIS 3alHCU AaHHBIX B MamsATh NPOTpaMMBbl; OHA HE TMOKa3aHa Ha OJIOK-
CXeMaX OTIEbHBIX BEIYUCIUTENbHBIX YCTPOMCTB.

Bropoe coeaunenue ocyuiectBiusieTcst uepe3 peructp PX. Peructp PX umeer
paspsimHOCTh 8 OWT W 3arpyxaercs nudo 8§ muammwmu Ourtamu muHBl I v 8
vnammumu  outamu  mwmHBl  JIIT1. ComepkuMoe 3TOTO perucTpa MOXKET TakkKe
CUWTBIBATBCS HA § MIIAALINX OWT KKI0H BbILIEHA3BAHHON LIWHBI.

24 Wwuna O

8 (Mnagwwx) 8 (Mnagwmx) |16 (cTapwmx) |16 (cTapLumx)
N PX T T
v
b
; el °
el
K C
VA
P JR
8 (Mnagwmx) 8 16 16
16
WwHa AnAQ

Puc. 4.2 YerpoiictBo oomena ATTTT-ATT

OO6meH maHHBIMM Mexay peructpoM PX w mwmnHoil JIIIT ocymecTBisercs
CIeTyIOIINM 00pa3oMm:
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1. Peructp PX aBromarudecku 3arpyxaercs ¢ muHsl I kaxasiii pas, koraa
MaHHbIe (HE KOMAaHIa) CUWTHIBAIOTCS C TAMATH MOPOTPaMMbl HA JHOOOM peructp,
Hanpumep:

AXO0 = PM(14,M4);
B namHoM mpumepe crapmme 16 OuT 24-pa3psOHOTO CIOBA TMAMSTH TPOTPAMMBI
3arpykarotcst B peructp AX0, a mnaamme 8§ OUT aBTOMAaTUUECKH 3aTPyKaAlOTCS B PETUCTP
PX.

2. Conmepxumoe peructpa PX aBTOMaTHUECKU CUMTHIBACTCA Kak 8 Miammmx OuT
TPV 3aM1CH JaHHBIX B TTAMATh TPOTPaMMbl, HAPUMED:

PM(14,M4) = AXO;

B nanHoM mpumepe 16 6ur peructpa AX(Q 3ammceiBaroTcs Kak crapmue 16 out 24-
paspAmHOTO CJIOBa TMaMATH TPOrpamMmbl, a 8 Our, comepxammuecs B peructpe PX
ABTOMATHYECKH 3aMUCHIBAIOTCS Kak 8 Miammmx OUT 3TOrO CoBa.

IIpu poctyne x peructpy PX ¢ munbt JIT/T;

1. Peructp PX moxeT 3arpykarbcs Mpy NOMOLIA KOMaHbl IEPeiauy AaHHbIX, B
kotopoii PX B siBHO (hopme 3aaH KaK perucTp HasHaueHWs. [Ipu 3TOM HCTIONB3YIOTCS
Miagmue 8 OWT, Tor/a Kak crapiaue 8§ OUT JaHHBIX 0TOPACKIBAIOTCS.

PX = AXO0;

2. Coaepxxumoe peructpa PX MoOKeT cuUUTBIBATBCA NPU MOMOLLM KOMAHJbI
nepegadu JaHHBIX, B KoTopoil PX B sBHOU (opme 3amaH Kak HCXOIHBIA PETHCTP.
Crapiuue 8 6uT, CUNTBIBaEMblE C PETUCTPA, 3AMUCHIBAIOTCS HYJISIMH.

AXO0 = PX;

Beerna, xorma copepkumoe JFOOOTO perucTpa 3aMichIBAeTCA B TMAMSAThH
TIPOTpaMMBI, U3 UCXOTHOTO peructpa bepyres 16 crapmmx OUT, a COAECPKUMOE perucTpa
PX aBromarnuecky noOaBnseTcs B KauecTBe MIaAmmx 8 6ut. B ciaydae HEOOX0AUMOCTH
COXpaHEeHHS MJIAIIIUX § OUT JAHHBIX, TIEPEeIaBAeMbIX B MAMATh MPOTPAMMBI Yepe3 HIMHY
AT, cnemyer npeskae 3arpy3uth peructp PX ¢ mwmubl I, a 3arem HauuHaTh
OTICPALIVIO CUNTHIBAHUSA B TAMSATH TPOTPAMMBI.
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