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NMpeaucnosue

B npenucnoBun onuckIBaeTCs HA3HAYEHHUE U COCTAB JOKYMEHTA,
MPUBOAMTCS KPAaTKUK 0030p Pa3/iesioB, ONpeAesieTcs CTHIIb U
CHUMBOJIbHBIE HOTAIIMH, UCII0JIb3yEMBIE B JOKYMEHTE.

O cnpaeo4HoM pykoeodcmee

JlaHHO€ PYKOBOZICTBO OMUCBHIBACT IIAT 32 IIarOM OCHOBHBIE MPUHITUITHI
CO3JIaHMsI IPOTPaMM Ha s3bIKe accemOepa, MOoKa3bIBaeT, Kak
pa3paboTaTh porpammy, 3aJeiCcTBYsI BCe OCHOBHBIE Y3JIbI IIpoIieccopa
NM6403, B ToM uncie, BEKTOPHBIN MPOLIECCOp, U 3aTeM, BbI3BATh €& U3
nporpaMmMsl Ha Cu++.

KpOMC TOro, MPUBOAATCA OCHOBHBIC IIPUHIUIIBI OIITUMU3AIHUU ITPOTrpaMM
C yu4€TOM apXHUTEKTYpHhl IIPOLIECCOPa, CTPYKTYPBI M COCTaBa OKPYXKaroIei
ero nepudepum.

[Ipex e, uem HauaTh U3yUeHUE MaTepHalia, HEOOXOANMO YCTAaHOBHTH
Cuctemuoe [1O mns npoueccopa NeuroMatrix NM 6403 Ha Bamem
KOMITBIOTEPE.

Bce myTu K HCXOAHBIM TEKCTaM MPOTPaMM, YKa3aHHBIE B JaHHOM
PYKOBOJCTBE, OTCUATBHIBAIOTCS OT TOTO KaTajora, Ha KOTOPBIN YKa3bIBaeT
nepemennas okpyxenuss NEURO, 3amaBaemast aBTOMaTH4ecku mpu
uHctawsinuu 6azosoro I1O mis mporeccopa NeuroMatrix NM6403.

Cwm. pasznen Ilepemennas Oxpyxenusst NEURO B CipaBounoM
PyxoBoactse no SDK (ctpanuna 5).

Kak opzaHu3oeaH OaHHbIU OOKYMeHM

I[OKYMGHT Pa3acyICH Ha JABC I'JIaBbl, KaXKJAdd U3 KOTOPBIX OIMHUCHIBACT
CJICOYIOIINEC BOIIPOCHI:

I'maBal Kak nucarbs nporpammsl Ha accemoJiepe st NM 6403

3HAKOMHUT C OCHOBaMH MPOTPAMMHUPOBAHUSI ITPOIECCOpa Ha
SI3BIKE acceMoepa:

¢ OrnuceiBaeT padoTy cO CKaSIPHBIMU KOMaHaMH,
OpraHU3alUI0 UKIJIOB, COBMEILIEHUE B OHOW HHCTPYKIUU
aJIpeCHOM KOMaH bl U apu(METHUECKON OTepalny,
OTJIOXKECHHBIE ITEPEXO/IBI.

¢ IIPUBOAUT PUMEPHI UCIOJIb30BaHUS BEKTOPHBIX KOMaH,
0OBSICHSET, KaK 3a/IeHCTBOBATh pa3IMYHbIC
BBIYMCIIMTEIIBHBIE Y3JIbl BEKTOPHOTO IIpoLieccopa.
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MNpegucnosue

T'naBa 2

T'naBa 3

CoenaweHusi o Homauusix

MpnmevaHue

MeTtoabl ONITUMHU3ALHUHN POTPAMM

CopaepxUT onucaHie OCHOBHBIX MOJXO0B, UCIOJIb3YEMBIX MPU
ONTUMM3AINH acCeMOJIEPHOTO KOJIa, pa3MELICHUIO Pa3InYHbIX
(parMeHTOB K0J1a ¥ IaHHBIX MO Pa3JIUYHBIM 00JIaCTSAM BHEIIHEH
MaMsTH IpoIeccopa, paclpeaesICHUIO0 PECYPCOB MEKITY
MapajiesIbHO BBITOJIHAEMbIMU HHCTPYKIIUSIMH.

IMpuioxenne A

B nanHOM NpHIIOKEHUU CONIEPIKUTCS JOTOIHUTEIbHAS
nH(pOpMaLIKS O KOJIMYECTBE OTJIOKEHHBIX KOMaH/I,
BBITIOJTHSIEMBIX TIPU MEPEX0/IaxX, O MaKpocax v 00
HCIOJIb30BAHUU OJTHOTO M TOT'O K€ PErucTpa 00IIero
Ha3HAYCHMS B JIEBOW U MPABOM YACTAX CKAISIPHON MHCTPYKIIHH.

B nanHOM cripaBOYHOM PYKOBOJICTBE UCIIOJIB3YIOTCS CJIETYIOLINE
TUnorpapuyecKre HoTalum:

Couri er

Couri er

Texer
TekcT

//Texcm

TaK MIOMEUYAETCsl TEKCT, KOTOPBIA MOXKET OBITh HAOpaH
MOJIb30BATEJIEM C KIIABHATYPhI: HCXOTHBIC TEKCTHI Ha
s3pikax Cu++ u accembiepa.

OTMEYaeT TEeKCT, KOTOPBIN JOHKEH OBITh 3aMEHEH
MOJTh30BaTEILCKOM HH(POPMAIIHEH, HAPUMED, PeaTbHBIM
3HAYE€HUEM KOHCTAHTHI.

Tak momevaeTcsi TEKCT, Ha KOTOPBI HEOOXOAMMO 00paTUTh
0co00e BHUMaHHUE.

TaK IOMCYAIOTCA KOMMEHTApPHH K IIporpaMmMam.

Omo npumep nmozco, Kak Od)Op/l/l]ZeHbl 6Ce 6AINCHbIE 3AMeUYaHUA U
KOMMenmapuu, 603HuUKarowue no xody onucaru:l.

Kak oghopmnssimb 3ameyaHusi u npeodsioxeHus!

Mo ookymMeHTaumm

Ecau npu pabote ¢ qoKyMeHTAaIMeH, ONMUCHIBAIOIICH MPOIECCOP U €ro

0a3oBoe

nporpammuoe obecrieuenue (bI10), y Bac BozHukm

CII0)KHOCTH, Harpumep: Bl cuntaere, yTo MaTepuai U3JI0KeH

€
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Mpeaucnosue

HEI0CTaTOYHO MOAPOOHO JUIsl MOHUMaHUS, MOKaIyicTa, pUChUIaiiTe
CBOM 3aMEUYaHUs B CICAYIOIIEM BUC:

* Ha3BaHUE JJOKYMCHTAa,;
* IIEpCOHAIbHBIA HOMEP JOKYMEHTA U HOMEDP BEPCUU JOKYMEHTALUU;
* HOMEpa CTPaHHUII, Ha KOTOPbIE IPUBOAUTCS CCBLIKA,

¢ KpaTKOC OIMMCAHUC 3aMCUYaHU.

3ameuaHus IPUCHUIANTE 10 ajpecy: NM-support@module.ru

Mo paboTte koMmnoHeHT BIMNO

Ecmu ipu pabore ¢ kakoii-mu6o u3 kommnoHeHt bI1O y Bac Bo3Hukim
CJIOKHOCTH, IOYKaIyHCTa, IPUCHIJIANTE CBOU 3aMeUYaHus 110
IIPUBEACHHOMY BBIIIE a/IPECY B CIEIYIOLIEM BUE:

* Homep Bepcuu 6azoBoro [1O mporeccopa NM6403, kotopoe Brr
UCTIOJb3YeTe;

® HeOOoJNBIION (parMEeHT UCXOJHOTO KOJ1a, Ha KOTOPOM IPOSIBISETCS
OIIN0Ka;

® KpaTkoe onucaHue ee mposiBiaeHus. CuTyanus J0bKHA ObITh OnrcaHa
JOCTaTOYHO YETKO, TAK KaK MPOCTO (HaKT OMIMOKH HE TIO3BOJIUT
BBISICHUTH NPUYMHY €€ BOZHUKHOBEHHUS B TIOJTHOH Mepe.
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Kak MNucatb NMporpammbl Ha Accembnepe ana NM6403

JlaHHAas TJ1aBa COCTOUT M3 YPOKOB, B KOTOPBIX HA OCHOBE IIPUMEPOB
M3JIaraloTCsl OCHOBHBIC TIPUHITUITBI pa3pabOTKH MPOrpaMM Ha SI3bIKE
accemOuiepa aiisa nporeccopa NM6403.

Kaxapiil ypok COCTOMT U3 TPOrpaMMbl, PEKOMEHJAHNI TT0 KOMITHIISIIIUAH,
a TaKKe MOSICHEHUH K OCHOBHBIM (hparMeHTam Koja.

Jlyig aydiero yCBOeHHs MaTepralia peKOMEHyeTCs TOCIe10BaTeIbHO
03HAKOMUTBCS CO BCEMU NMPUBEAEHHBIMU 3/1€Ch YPOKAMH.

1.1 Ypok 1: lMpocmetwas lNpoz2pamma Ha 513bike Accembriepa

Hcxoaublii TEKCT MPUMEPA, UCTIOJIB3YEMOTO B IAHHOM YPOKE,
conepxutcs B (aitnie st epl. asms karanore: . . \ Tut ori al \ St ep1.

[Tpumep 3arpyaet B perucTphbl 0OLIEro Ha3HAYCHUs Tapy KOHCTaHT,
3aTeM CKJIAJbIBAET COAEPKUMOE PETUCTPOB U NEPENAET CyMMY B
KauecTBE BO3BPALLAEMOT0 3HAUEHUSI.

gl obal __main: |abel;

begin ".text AAA"

<__main>

grO 1:
2,

gr0 + gri;

grl

gr7
return;
end ".text AAA";

KommeHTapuu k NMpumepy

Il 06wvaenenue enobanvrol memxu

// Hawano cexyuu Kooa

Il onpedenenue enobanvhoti memxu

// 3aepy3Ka KOHCMAHMbL 8 NEPEbILL 0OWUL pecucmp

// 3a2py3Ka KOHCMAHMbL 80 6MOPOL 0OUWUTL pecucmp

// Haxoacoerue cymMmbl

// 6036pam uz QyHKyul, 8038pauaemMoe 3HaUeHue XpaHumcs 6 gr7

Il npusnax oxonuanus cexyuu Kooa

[Tpumep HaunHaeTCs ¢ 0OBsIBICHUS TII00ansHOM (gl obal ) MeTku
__mai n, koTopas OyJeT B JaHHOM clly4ae ONpeessiTh apec B maMsITH
TOM KOMaH/bl, C KOTOPOW HAUMHAETCS TEJIO OCHOBHOW MPOrpaMMBL.

OOBsBICHNE METKH MOXKET ITPOUCXOAUTH B JIIOOOM MecTe
acceMmOmepHOTO (aiina, OqHAKO IS JIydIIed YUTAEMOCTH KOJ1a
PEKOMEHAYETCsl BRBIHOCUTB €T0 3a MPEeIeIibl CeKIUH.

Mertka __mai n ocoOeHHas (1Ba MOTUEPKUBAHMS [IEPE]] CJIOBOM ITRI N
00s13aTeNIbHBI), TAK KaK OHa ABJSETCA METKOW Hayalla MoJIb30BaTENbCKON
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Kak Mucatb NMporpammbl Ha Accembnepe ana NM6403

MpumeyaHune

nporpaMmbl. OyHKIMS C 9TUM UMEHEM BBI3BIBAETCS U3 KOJA HAYaIbHON
VMHUIHATN3AI1H, aBTOMAaTHYECKH T00ABIIEMOTr0 K 000
MOJIb30BATEILCKON POrpaMMe MPU KOMIUWISIIUU (00 3TOM CM. HIKE).

3a 00bsIBIICHHEM TTI00aTBHOW METKH CIIeyeT CeKIus koaa. CeKiust
KO/Ia HAaUMHAETCs C OTKphIBarolIell ckoOku begi n u 3akaHunBaercs
3aKphIBarolel ckoOkoi end. FIMeHa CeKIuii Mpu OTKPHIBAIOIICH 1
3aKpBIBAIOIIEH CKOOKAaX JOKHBI COBIAIATh.

begin ".text AAA"

end ".text AAA";

Pexomenoyemcs ums cexyuu kooa Hauyunams ¢ npegpuxca text,
nanpumep: «textMyCodeSectiony. /[uzaccembnep (npoecpamma
dump.exe), pasbupas nepevie cumM80IbL UMEHU CEKYUU, NOUMEM, UMO
MO KOO NPOSPAMMbL U NPEOCMABUM €€ coOepacUMoe 8 ude
OU3ACCeMONUPOBAHHBIX UHCMPYKYUUL. B npomusnom ciyuae on ocmasum
cooepaicumoe ceKkyuu 8 8ude OUHAPHO20 KOOd.

3a oTKphIBaromIel ckoOKoit begi n
METKMU.

‘. text AAA” crieqyeT onpeaeseHue

<__main>

Mertka nomeuaer Ty KOMaHly, KOTOpasi CJIeIyeT IOCie Hee 10
ommxkaiimei " ; " . B npuBeAEHHOM BBIIIIE TPUMEPE METKOM MTOMEUYAETCs
HHCTPYKIMA gr0 = 1, .

HNucTpykiuu:

gro0 = 1;

grl = 2;

MIPEICTaBISAIOT CO00M KOMaH bl MHUIIMAIU3AIMN KOHCTAaHTON PErucTpoB
obmrero Ha3HaueHus gr O m gr 1.

HNHucrpykuus:
gr7 = gr0 + gr1,
BBITIOJTHSIET apu(PMETHYECKYIO OTIepallii0 CyMMUPOBAHUSI COACPKUMOTO

pETUCTPOB gr 1 u gr 2, a pe3ynbTar 3aHOCUT B PETUCTP gr 7.

Peructp gr 7 ucnonb3yercs A1 XpaHEHUS BO3BPALAEMOI0 3HAaYCHU S
IIPU BBIXOJIE U3 (PYHKIUH.

Teno mporpaMMbl 3aKaHYMBAETCS KOMaHI0M BO3BpaTa U3
MOANIPOTPAMMBI:
return;

[Tocnenueit cTpokoif mpuMepa CTOUT 3aKphIBalOIIasi CKOOKa CEKIHH
KOJ1a.

®
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Kak Mucatb MNMporpammbl Ha Accembnepe ana NM6403

Komnunsauua NMpumepa

BHumaHue

JI71st KOMOUJISIIIAA JAHHOTO TIpUMeEpa HEOOX0IMMO B KOMAaH/THOW CTPOKE
BBECTH KOMaH/IY:

nnmce -g stepl.asmlibc.lib -m

[Iporpamma nntc mpeacTaBiseT coOoil crenuansHyo o6omouky (shell),
YIIPOIIAIOIIYIO TIPOIIECC 3aycka KoMIIssTopa. OHa aBTOMaTHYECKH
OTpeJIeITsieT, KaKoi HabOp CHCTEMHBIX KOMITOHEHT HEOOXOMMO BBI3BAThH
JUTsl COOPKHU UCTIOMHSIEMOTO (haiina.

[TapameTpsl NMTCC MOTYT pacoiaraTbCs B MPOU3BOJIBHOM MOPSAKE.
[TapameTp —Q BKIJIIOYAET OTIA0YHYIO HH(POPMALIHIO B BEIXOIHOU (haili.
[TapameTp —mBKIIIOYaET MOPOXKAEHUE (halia-KapThl MAMSITH, T
IIOKa3aHO, KaKOH 00BEM IaMSATH OTBEIEH IO/ T€ WIIM MHBIE CEKIINH KOIa
Y JaHHBIX, KAKOBBI UX aapeca, MPUBOIUT CIIUCOK TTI00aThHBIX
MEPEMEHHBIX U T.[I.

Jist Toro 4TOoOBI KOMIUIIATUS TpuMepa St epl. asmipoinia ycrnenrHo, B
KOMaHJIHYIO CTpOKY nobaBinieH dait | i be. |i b. 3Tto bubnuoreka
BpeMeHH BbINoHeHUs: Cu. B Oubnuorexke coaepKUTCsi CTapTOBBIN KOJT
IIpOrpaMMBbl, OIpeiesieHa Touka Bxoja St ar t . CtapToBblil KOJ
MO3BOJISIET BHINIOJHATE M OTJIaKMBATh MIPOrpaMMy IMIPpH MOMOIIK Habopa
YTHINT, BXOAAINX B coctaB SDK. B yacTHOCTH, TaM COMEPKUTCS KO
OCTaHOBa, KyJia MPorpaMMa MPUXOAUT [0 OKOHYAHUH BBITTOJIHEHUSI.
VIMeHHO 10 BBINOIHEHUIO 3TOTO KOJ1a YTUJIUTHI, 3aIyCTUBIIIHE
MpOrpaMMy Ha UCHOJHEHUE, TIOHUMAIOT, YTO MPOrpaMMa 3aBeplIeHa.

bubnuomexal i be. | i b dobasnsemcs asmomamuuecku, eciu npu
KOMAUIAYUU 8 KOMAHOHOU CIPOKe 6Cmpedaemcs paiil ¢ pacuiupenuem
*. cpp. Ecau oice npoepamma cobpana moavko u3 accemoiepHuix
Gaiinos, bubnuomexa l i be. | i b doncna bvime dobasnena epyunyio.

Ecnu B KOMaHAHOH cTpOKe He yKa3aHO UMsI BBIXOJHOTO (haiiia, To ero
ums Oynet chopMUPOBAHO IO UIMEHHU IIEPBOTO BCTPEUEHHOTO (paiina. B
paccMaTpuBaeMOM MpUMepe MEPBBIM paclookeH (aiin st epl. asm
IIO3TOMY B PE3Yy/IbTATE KOMIWISILIMM UCIIOIHIAEMBIN KO TPOrPaMMBbI
Oyznet coxpaHnEH B ¢aiine st epl. abs.

3anyck lNMporpammbl Ha CumynaTope

[Monyuennsrii aiin st epl. abs MoxkeT OBITH BHITIOTHEH HA CUMYIISITOPE
(mporpamMma enur un. exe). DTa nmporpaMmMa MnpeACcTaBIseT co00i
MIPOTrPaMMHBIN 3MYJISTOP HA YPOBHE UHCTPYKIMI. OHA BHIMOIHSET
porpamMmy, U B CTPOKE

Stepl.abs:: WARNING return 3 = 0x3
0TOOpakaeT 3HauYeHUE, BO3BpallaeMOe MOJIb30BaTEIbCKOM MTPOrpaMMOi.

Takas cTpoka mosiBIsieTCsl Bceraa, korna GyHKuus mai n() Bo3BpamiaeT
HEHYJIEBOE 3HAUCHHUE.

®
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Kak Mucatb NMporpammbl Ha Accembnepe ana NM6403

OTtnaaka NMporpammbl Ha CumBonbHOM OTnag4yuke

J1514 3arpy3ku porpaMMbl B CUMBOJIBHBIN OTJIa YUK HA/I0 ABAXKIbI
HaXKaTh MBIIIKOW HAa UKOHKY C UMEHEM I10JIb30BaTeIbCKON IPOrPaMMBI.
[Iporpamma aBTOMaTH4ecKu OyeT 3arpyxeHa B enmudbg u octaHoBUTCS
Ha TOYKC BXOJid B TOTOBHOCTH BBIINNOJIHUTDH IICPBYIO HHCTPYKIIUIO
CTapTOBOI'O KOJIa.

Puc. 1-1. BHewHul Buo CumsosnbHo20 Omnadyuka EMUDBG

* Muoroneneeod JIT Ornanumuk - NM6403 amynarop wHcTpykumi - Stepl.abs 7] x]
Uene Pegakuwa Buo Otnagka OkHa Crpaeka
B &[T eme b {/><|:§EEZ‘|‘?|
X lisacconmpooasns xoa o e =]
00000011 746l4def *grl=grl,arl set with gr?7 = gr3 xor * r—————————r——————j;
00000012 20786972 *nbl1=[grl] with grd = gr5-1 noflags EE? gggggggg gggggggg ig? 1 [UEENOELY [
00000013 34364dde *flerh=[arO++gr0] with gré = grl xor GMICR \noppoooo  (Doooooot
00000014 53203330 *illegal instruction with gr0 = gré GRz2 00000000 00000000 ARZ2
00000015 76204k44 *ocel=gr0,arl set with gr4 = not grt GR3 00000000 00000000 AR3 OCA0 00000000 |0000000C
00000016 30322Ze3l *flerl=[ar0] with grl = gré A>> 8 GR4 00000000 00000000  AR4 IC40 00000000 00000000
00000017 00000000 * nul GRS 00000000 00000000 ARG OCCO 00000000 |0000000cC
gooooo0ls  fEEf£££f£ vrh=<reserved> set with gr7 = <rese GRE |000DODOO 00000000 ARE cco loooooooo joooooooc
00000019 fEffff£ff vrh=<reserved> set with gr7 = <rese
GR7 LR7
W 0000001la 41c00000 0000004 *ar7=0000004c set with nul N
0000001z 48270000 00000028 * goto O0O0OO0Z8 with nul PC |DDDDDDla |DDDDDDDD P
0000001e 50100000 *nul with nul N=0.Z=0Y=0C=0
IDDDDDle 20100000 | *nul with nul | |
4 4
A§I1amarb =] ES
0000000 03£70000 50100000 50100000 50100000 03£70000 50100000 50100000 50100000 44000000 00000001 44400000 00000002 =

0000000z 5010ecOf D3£70000 50100000 50100000 7275654e 746l4def 20786972 34364d4e 53203330 7e204b44 30322231 00000000
ooooools  fEEE£EEf FEEFEEEF 41c00000 0000004z 48270000 00000028 50100000 50100000 43270000 00000044 50100000 50100000
00000024 03f70000 50100000 50100000 50100000 4270000 00000000 50100000 50100000 4270000 00000008 50100000 50100000
00000030  3fe70000 50100000 4270000 00000004 50100000 50100000 39250000 7415d496f 62170000 00000018 48270000 000000Z0
0000003 50100000 50100000 47470000 fffffffe 48270000 00000032 50100000 50100000 62100000 8000000a 4f400000 0000000
00000048 48270000 80000006 50100000 50100000 00000000 0OO000000 00000000 00000000 00000000 00000000 DO000000 00000000
00000054 00000000 DOO0CO000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000
00000060 000OO0CO DOO0COOO0D 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000
0000006z 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 QO000000 00000000
00000078 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DOO00 00000000
00000084 00000000 DOO0COOO0OD 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000
00000090 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 QO000000 00000000
0000009z 00000000 DOO0CO00D 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000
0000008 00000000 DOO0COO00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000
000000k4 00000000 DOO0CO000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000
000000z0 00000000 DOO0C0000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000
000000z 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DO000000 00000000
00000048 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DOO00 00000000
00000024 00000000 DOOO0COOO0D 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000
000000£0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 0O000000 00000000
000000fe 000OO0CO DOOODCOOOOD 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DOO0DO00 00000000 -

| | qW
MMpouecsc ocTaHoENEH Wl ar no MHCTPYKLKAR MUK

J1st TOro 4ToOBI IEpeiTH K OTIAAKE CTPOK MOJIb30BATEIbCKOM
nporpammsl, Heooxoaumo B MeHio BUJ[ | UICXOJ/IHBIE TEKCThbI
BBIOpATh (hailsl ¢ UCXOIHBIM TEKCTOM, YCTAHOBUTH KypCOp Ha CTPOKY,
Ha4MHas ¢ KOTOPOH BBl COOMpAETECh BECTU OTIAJIKY U HAXKaTh HA TTAHEIH

MHCTPYMEHTOB KHOIIKY 1 (1ar K Kypcopy).

Janee otnanka Ben€Tcs NPUBBIYHBIM criocoOoM. Best undopmarus o
MpoLIecce BBIMOJIHEHUS (COCTOSIHIE PETHCTPOB, COIEP)KUMOE o0acTeit
MaMSTHU U T.J.) MOXKET OBITh NOJTy4eHa MyTEM OTKPBITUS
COOTBETCTBYIOIIUX TUATIOTOBBIX OKOH OTJIaI4uKa.

®
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Kak Mucatb MNMporpammbl Ha Accembnepe ana NM6403

1.2 ¥pok 2: flocmyn k lNamssmu

Hcxoaublii TEKCT MIPUMEPA, UCTI0JIB3YEMOTO B IAHHOM YPOKE,
conepxutcs B (aiinie st ep2. asms karanore: . . \ Tut ori al \ St ep2.

IIpuMep neMOHCTpUPYET ONUCAaHUE PA3IUYHBIX TUIIOB CEKLIMM TaHHBIX, &
TaK)Ke€ METOJbI JOCTYIIA K ITaMSTH.

global __main: label; /[ o6vasrenue cnobarsnoi memxu.

data ". MyData" // cexyus UHUYUAnU3UPOBAHHBIX OAHHBIX.
A: word = 1;
B: word = 2;

end ". MyDat a";

nobits ". MDatal" // cexyusk HeUHUYUATUZUPOBAHHBIX OAHHBIX.

gl obal C word[2];
end ". MyDatal";

begin ".text AAA" // Hauano cexyuu Kood.
<__main>
ar0 = A // 6 ar0 3aepy3unu aopec A.
gr0 = [ar0]; // 6 gr0 3aepy3unu 3navenue aueluky namsamu no aopecy A.
grl = [B]; // 6 grlzaepy3unu 3Hayenue syelxu namsamu no aopecy B.
gr2 = gr0 + grl; /lgr2=A+B.
ar0 = G // 6 ar0 3aepy3unu adpec C.
[arO++] = gr2; Il 6 namsamo no adpecy C[0] 3anucvieaem codepacumoe gr2, a
// 3amem ysenuuusaem Ha 1 adpec (nocm-uHKpemeHmayus).
gr2 = gr0 — grl; Il gr2= A-B.
[arO++] = gr2; Il 6 namsame no adpecy C[1] 3anucvieaem codepacumoe gr2, a
// 3amem ysenuuusaem Ha 1 adpec (nocm-uHKpemeHmayus).
gr7 = [--arQ]; I gr7 = C[1]. Crauana ymenvuaem aopec Ha edunuyy, a 3amem
// cuumwieaem uz namsmu cooepicumoe suetiku C[1].
return;
end ".text AAA"; Il npusnax oxonuanus cekyuu kooa.

KommeHTapuu k NMpumepy

B MMpUMEPEC OMUCAHBI CCKIITMNU MHUITHAJIIU3UPOBAHHBIX U
HCUHUIUAIIU3UPOBAHHBIX JaHHBIX.

®
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Kak Mucatb NMporpammbl Ha Accembnepe ana NM6403

B cexkumsix MHUIIMATM3UPOBAHHBIX JAHHBIX COAEPKATCS OOBSIBICHUS U
WHULMAIN3A1Us IEPEMEHHBIX, UCTIOIb3YEMBbIX MporpamMmmoit. Cekius
JTAHHOTO TUTIA HAYMHAETCS C OTKpBIBAOIIEH CKkoOKu dat a u
3aKaHYMBaeTcs ciI0BOM end (3aKkpbhIBaroIias CKOOKa), HalpuMep:

data ". MyDat a"

A word = 1;
B: word = 2;
end ". MyDat a";

OObsiBICHNE IEPEMEHHON UMEET BUJ “MMs_[IEPEMEHHOM : Tuml ,
Hanpumep “A: wor d”. HauanbHOe 3Hau€HHE WM CIIMCOK HadalbHbBIX
3HAUEHUH CIIeZyeT 3a OOBSIBICHUEM TUIIA TIPEMEHHOU U TIPEIBAPSETCS

_n

3HAaKOM = .

A. word = 1;// (Iloopobree cm. pazoen 2.3.2 Onucarnus Azvika
// Accembnepa ons NM6403)

B cexuusx HEeMHUIHAIM3UPOBAHHBIX TAHHBIX COAEPHKATCA TOIBKO
OOBSIBIICHUS TIEPEMEHHBIX, HCIIOIh3yEeMbIX MTPOrPaMMOii, 6€3 ux
nHunranu3anuu. Cekuus JaHHOTO TUIIa HAYMHAETCS C OTKPBIBAIOIICH
ckoOku nobi t s u 3akanunBaercs cioBom end. [Ipumep:

nobits ". MyDat al"

gl obal C: word[2]; //maccususz2-x 32-paspsonvix c1o8
end ". MyDat al";

CCKI_[I/IH KOIa ACMOHCTPUPYCT KOMAaHJAbl YTCHUA U3 MMaAMATH!

¢ [lony4yenue aapeca nepeMeHHOM. [ 3TOro 10CTaTOYHO IIPOCTO
HCII0JIb30BATh €€ UMSI:
ar0 = A
(B aapecHbIii peructp ar 0 3arpy;kaem aapec mepeMeHHOH A)

* KoCBeHHOE YTEHUE U3 MMaMSATH B PETUCTpP 00Iero Ha3HaueHus gr 0
grO = [arO0];

¢ [lomyuenue 3HaYCHUS IEPEMEHHOU. J{7151 3TOr0 HEOOXOUMO ee UM
3aKJTFOYHTH B KBaIPATHBIC CKOOKHU.
grl =[B]; // npamoe umenue uz namsmu 6 pe2ucmp odujeco Ha3HaA4eHus
(B peructp obmiero Ha3HaueHUs gr 1 3arpy3wiy 3HaUCHUE
nepeMeHHo B).

Komanpa [ ar O++] = gr 2; BBINOJIHSAET KOCBEHHYIO 3aIUCh B NaMATh
U3 perucTpa ooIIero Ha3Ha4eHHsI ¢ MOCT-WHKPEMEHTAINeH aapeca. ITo
03HAYaeT, uTo IO aJIpecy, YKa3aHHOMY B ar 0 3amuchIBacTCs 3HAUCHUE,
conepxareecs B gr 2, mocie yero ar0 ypenmuunBaercs Ha 1.

Komannma gr 7 = [ --ar 0] ; BBIIOJHSAET KOCBEHHOE UTCHHUE U3 TTAMATH B
perucTp o01Iero Ha3HAYEHUs C TIPe-IeKPEMEHTAINEH ajpeca, TO eCTh
nepes TeM, Kak CUMTaTh 3HAYEHUE U3 TTaMsITH, alpec YMEHbIIaeTcsa Ha 1.

€
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Kak Mucatb MNMporpammbl Ha Accembnepe ana NM6403

B nenom, nporpamma nomemtaer B C[ 0] 3Hauenue A+B, B C[ 1]
3HaueHue A- B, a B peructp gr 7 nmomnajaer 3Hauenue ([ 1] .

Komnunsauus MNMpumepa

JUnist KOMIUWISIMK TpuMepa St ep2. asMHE00X0IUMO B KOMaHIHOH
CTPOKE BBECTH KOMaHJy:

nnce -g step2.asmlibec.lib -m

1.3 ¥pok 3: OpeaHu3auyus Luknoe

HcexonHslii TEKCT PUMEPA, UCIIOJIB3YEMOI0 B JAHHOM YPOKE,
conepkutcs B daiiie st ep3. asms karanore: . . \ Tut ori al \ St ep3.

[Ipumep neMOHCTpUPYET MPOCTEUIINN METO OPraHU3alUH [IUKIIA IPU
3aroJIHEHUH MacCUBa JAHHBIX BO3PACTAIOIIMMH 3HAYECHHUSIMHU.

global __main: label; /[ o6vasrenue cnobarvnoi memxu.
nobits ". MyDatal" // cexyus HeuHUYUAMUIUPOBAHHBIX OAHHBIX.
gl obal C: word[ 16]; // obvasunu maccus uz 16 32-paspsouvix cios

end ". MyDat al";

begin ".text AAA" // Hauano cexyuu Kooa.
<__main>
ar0 = G // 6 ar0 3azpy3unu aopec maccusa C.
gro = 0; // 6 gr0 3aepysunu 3nauenue 0.
grl = 16; // 6 grl 3azpy3unu 3nauenue 16, pasrnoe Koauwecmsy umepayuil 6
yuxe.
<Loop>
[ar0++] = grO0; Il 6 namamo no aopecy ar0 sanuceieaem cooepoicumoe gro, a
// 3amem ysenuuusaem aopec Ha 1 (nocm-uHKpemenmayus).
gro ++; // yeenuuunu snauenue gr0 na 1
gril--; /fymenvuunu 3uavenue grl na 1, maxum o6pazom ycmanosuu

¢raz 6 pecucmpe pswr 01 danvHeliuiell nposepKu

if > goto Loop; // eciu ycnogue 8binoIHeH0, 0CYWeCmeansemcs nepexo0 Ha MemKy

Loop.
return;
end ".text AAA"; Il npusnax oxonuanus cexyuu xooa.
®
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Kak Mucatb NMporpammbl Ha Accembnepe ana NM6403

KommeHTapuum k Mpumepy

Komnunsauusa MNMpumepa

B IIpUMEpe MAaCCUB C B LIMKIJIC MOCIICAOBATECIBHO 3aI0JIHACTCA
BO3pacTarOUMHU 3HAUYCHUSAMU.

[Muxn opraHu30BaH IyTeM IIEpex01a Ha 3aJaHHYI0 METKY IIpU
BBITIOJITHCHU N onpeneneHHHx yCHOBI/Iﬁ (C IIOMOIIILO KOMAaH yCJIOBHOFO
nepexoaa). Komanga

if > goto Loop;

OCYILECTBIISIET NIEPEXO/ Ha METKY LOOP, B Cilydae €Clli yCIOBHE

> (GobIIe) BBIMOIHEHO (BCE CPABHEHUS OCYIIECTBISIIOTCA € HYNIEM). DTa
KOMaH/1a poBepsieT 3HaYeHUe (II1aroB, BbICTABICHHBIX
MpEeIIIECTBYIONIEH onepanueid, B JaHHOM CIy4dae Takoil oneparuen
aBisiercs gr 1- - (JIng koHKpeTHOro mpuMepa gr 1 sSBISeTcsl CHETYUKOM
nukia, B mpoueccope NM6403 HeT crienuanbHOTo perucTpa - CYéTynKa
IIUKJIOB). Y CTaHOBKA ()J1aroB MPOMCXOIUT TOJILKO TP BHITOJTHEHUN
apu(METHYECKO-IOTUYECKOM ONEpaliii B IPABOM YaCTH CKaISIPHOU
KOMAaH/Ibl.

[TonpoOHee 00 ycrnoBusx mepexoaa cM. pazaen 5.1.9.4 Habop ycrnosun
nepexofa B nokymente NeuroMatrix NM6403 OnucaHue fAsbika
Accembnepa.

JUnist KOMIWISIAK TpuMepa St ep3. asMHeo0X0IuMO B KOMaHIHON
CTPOKE BBECTH KOMaHJy:

nnmce -g step3.asmlibc.lib -m

1.4 Ypok 3a: Onmumu3sayusi BoinonHeHus Lukna

HcexonHslii TEKCT IPUMEPA, UCII0JIB3YEMOI0 B JAHHOM YPOKE,
COJZIEPKUTCS B (ailiie step3a.asm B Karajore:
..\Tutorial\Step3a.

[Ipumep 1eMOHCTPUPYET, KaK MOXKET ObITh ONTUMHU3UPOBAH UKL,
OIMCAHHBIN B IIPEABIAYIIEM YPOKE.

global __main: label; /[ o6vasrenue cnobarvnoi memxu.
nobits ".MyDatal" // cexyusk HeUHUYUATUZUPOBAHHBIX OAHHBIX.
global Cword[16];  //o6vasrenue maccusa uz 16 32-paspaouvix cros

end ". MyDatal";

begin ".text AAA"

<__main>

// Hawano cekyuu Kood.

€
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Kak Mucatb MNMporpammbl Ha Accembnepe ana NM6403

ar0 = C
gro = 0;
grl = 16;
grl--;
<Loop>

// 6 ar0 3azpyacaemes aopec maccusa C.
// 6 gr0 3azpyacaemcs snauenue Q.

// 6 grl 3azpyscaemcs snauenue 16, pasnoe Konuuecmesy
umepayuil 8 yukie.

// nepemennas yukaia ymenviiaemcs na 1 0s 6xo0a 6 yuxi ¢
// NPABUNLHO BLICMABIEHHBIMU YCAOGHIMU (hrazamu.

// ecau ycnogue 8blNOIHEHO, 0CYWeCmBIsLemcs OML0NCEHHbI nepexo0 Ha memky Loop

if > delayed goto Loop wth gril--;

I 0se crnedyrowux uncmpykyuu 8bINOIHAIOMCSL 00 MO20, KAK NPOU30UOEM nepexoo

[ ar O++]

nul ;

return;

end ".text AAA";

= gr0O with grO++ nofl ags;

// cro0a nepetioém npopamma, Ko20a yCiosue He bINOJIHUNCAL

Il npusnax okonuanus cexyuu Kood.

KommeHTapum k Mpumepy

B s13p1K€ accemOepa BBeICHO J1Ba THIIa KOMaH I repexoja. K mepsomy
OTHOCSATCS] KOMaH bl 0OBIYHOTO TIEPEX0a, KO BTOPOMY OTJIOKEHHOTO.
Takoe pa3aenenne BBEJICHO HCKYCCTBEHHO, JIJIs y100CTBa
MIPOrpaMMHUPOBAHUS.

Ot MomeHTa BbIOOpa KOMaHBI TTEPEX0/ia U 10 TOTO, KaK COCTOUTCS
peanbHBIN MePexo 1 MPOXOIUT OT OJHOTO 0 TPEX TAKTOB. 3a 3TO BpeMs
MPOIIECCOpP YCIIEBAET BHIOPATH JTOMOJHUTEIBHO OAHY-TPU UHCTPYKITUH,
CIEAYIOIINX HEMOCPEACTBEHHO 3a MHCTPYKIMEN nepexoaa. Hazosém
TaKue MHCTPYKIIMH OTI0KCHHBIMUA. DOpMaTM30BaHHBIN MOIXO K
OTIPEICTICHUIO0 TOYHOTO KOJIMYECTBA OTJIOKEHHBIX MHCTPYKIIUN, OTTUCAH B
npusioxenun A.1.Tunel KomaHg lNMepexoaa 1aHHOro JOKYMEHTA.

Ynponi€HHas cxema BBIITOJIHEHUS [IEPEX01a OIPa3yMeBaET, YTo
KOMITWJISTOP CaM PACCYUTBIBAET KOJIMYECTBO OTJIOXKEHHBIX HHCTPYKLIIAN
U 3aI0JHSIEeT UX IMycThIMM KoMaHzaamu (nul ). Eciu nporpammuct s
BBIITOJIHCHUS MEPCX0aa NUCITOJIb3YCT MHCTPYKI[HUIO 0e3 KIII0YEBOTo CJIOBA
del ayed, Hanpumep:

if > goto Loop;

TO JIB€ MHCTPYKIMU NUl OyIyT aBTOMAaTUYECKH JOOaBIICHBI
KOMITWJIATOPOM.

Ecnu e nporpaMMHCT 3aX04€T OCMBICIIEHHO HCIOJIb30BaTh
OTJIO’)KEHHBIE HHCTPYKLUHU, TO B KOMaHAy Iepexoa TOJIKHO ObITh
nobaBiieHo KitoueBoe cioBo del ayed. B koHKpeTHOM mpuMepe mocie
HHCTPYKIUU

®
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Kak Mucatb NMporpammbl Ha Accembnepe ana NM6403

if > delayed goto Loop with grl--;
Oy/IyT BHITIOJIHEHBI ABE OTIIOKCHHBIC HHCTPYKITUH:
[arO++] = gr0 with gr0++ nofl ags;

nul | ;

OTnoKeHHbBIE HHCTPYKIUWHN BBITIOJIHAIOTCS B JIIO0OM cj1ydac, HE3aBUCUMO
OT TOT'O, BEIIIOJTHUJIOCH YCJIIOBUE IIEPEXOJAa UIIN HET.

Paccmorpum moapob6Hee cam nuki. Kak y)xe oTMedanock, OH COCTOUT U3
MHCTPYKLMHU YCIOBHOTO TIEPEX0/ia U CASAYIONINX 3a HEl ABYX
OTJIOKEHHBIX UHCTPYKIUH. [Ipy epBoM BXOXKACHUU B LUK HHCTPYKIUS

if > delayed goto Loop with grl--;
MIPOU3BOIUT MPOBEPKY (h1aroB, BEICTABICHHBIX MPEIbIIyIIeH
apu(pMeTHIECKO onepannei, a MMeHHO: gr 1- - . [Ipu 3Tom B mpaBoit

YaCTU MHCTPYKLUU BBIMOIHIETCS BBIYMTAHNE, KOTOPOE BHICTABIISET
(brnaru A5 TpOBEPKU Ha CIEAYIOLIEM LIHUKIIE.

Jl71st Toro yTOoOBI TPETOTBPATUTH MOAU(UKAITHIO (PJIArOB B OTIOKEHHBIX
KOMaHax, rnocjue apupMeTHIecKon orepaliu UCIoIb3yeTcs CIy:ke0Hoe
cioBo ‘ nof | ags’ . OHo 3ampeniaer nporeccopy MEeHITh Jiary.

Komnunsauusa MNMpumepa

JUist KOMIUWJISIAK TPUMeEpa step3a . asm HE0OX0IUMO B KOMaHIHOMN
CTPOKE BBECTH KOMaHJy:

nnce -g Step3a.asm libec.lib -m

1.5 Ypok 4: KonupoeaHue Maccuea [JaHHbix Ha CkansipHom lpoueccope

HcexonHsli TEKCT PUMEPA, UCII0JIB3YEMOI0 B JAHHOM YPOKE,
conepkuTcs B daiie st ep4. asms karanore: . . \ Tut ori al \ St ep4.

[Ipumep neMOHCTpUPYET ABa Crioco0a KOMUPOBaHUS MaccuBa 64-
paspsAHBIX CIIOB HA CKaJIsipHOM Tporieccope. [lepBrlii criocod — mpocToe
KOIMPOBAaHUE, BTOPON — KOMUPOBAHUE MPU TOMOIIH PETUCTPOBBIX Map.

gl obal __main: |abel; I obwaenenue enobanvroli memxu.

data ". MyDat a" Il cexyus unuyuanuzupoéannvix OanHbIX

// maccus A uz 16 64-pas3psoHvix c106 3aNOAHAEMCS HAYATbHBIMU 3HAYEHUSMU

global A long[16] = ( O, 1I, 2, 3, 4l, 5hi, 6, 71, 8, 9,
101, OBhl, OChl, 131, 141, 15l):

end ". MyDat a";
nobits ". MyDatal" // cexyus HeuHUYUAMUSUPOBAHHBIX OAHHBIX.

®
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gl obal B:long[ 16]; // obvsaensemes maccus B uz 16 64-paspsionuix cios

gl obal C:long[ 16]; // obvsaesnsemes maccus C uz 16 64-pa3psouvix ciog
end ". MyDat al";

begin ".text AAA" // Hauano cexyuu Kooa.
<__main>

I npocmoe KonuposaHue waccusa OAHHbIX HA CKAJIPHOM npoyeccope

ar0 = A

arl = B;

grl = 32; // cuémuuk yuxna (32 yukaa ons konupoganus 16 64-bit cnoe)

gri--; // ycmanasnusaemcs ghnae 01 nepeoco 8X0HCOEHUS 8 YUK
<Loop>

// ecau ycnogue 8bin0IHEHO, 0CYWeCmBsemcs OMI0NCEHHbII nepexo0 Ha memky Loop
if > delayed goto Loop wth gril--;

// umenue uz namsamu 32-paspsaonozo ciosa

gr2 = [ar0++];

// 3anuce 6 namamo 32-pazpsaoHoco ciosd

[ar1++] = gr2;

I Konuposarnue maccusa OAHHbIX npu nomowu pecucniposslx nap

ar0 = A

arl = B;

grl = 16; // cuémuux yuxaa (16 yuxnoe ons konuposanus 16 64-bit cnos)

gri--; // ycmanasnusaemcs ghnae 01 nepeoco 8X0HCOEHUS 8 YUK
<Loopl>

// ecnu yciogue 8blNOIHEH0, 0OCYUWEeCmEIsemcs OMA0NICEHHbIN nepexo0 Ha memky Loopl
if > delayed goto Loopl with gril--;

// umenue uz namamu 64-pazpsaonozo ciosa

gr2,ar2 = [ar0++];

// 3anuce 6 namamo 64-pa3psoHoco ciosa
[ar1++] = ar2,gr?2;

return;

end ".text AAA"; Il npusnax oxonuanus cexyuu xooa.
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KommeHTapuum k Mpumepy

B niepBoii yactu npumepa KONUPOBaHUE JAHHBIX OCYIIECTBIISIETCS Yepe3
oauH 32-x pa3psaHblii peructp. Ha mepBom 1miare B perucTp 3aHOCUTCS
CJIOBO M3 MaMSTH, Ha BTOPOM OHO KOIUPYETCS U3 PETUCTPa B aMSTh 1O
npyromy azapecy. B nanHoM ciydae 3HaU€HUS aipeCHBIX PErHCTPOB
KaXIpIi pa3 yBeIMUMBaIOTCS Ha eAuHUILy. [TockonbKy HE00X0uMO
CKOIMPOBATh MAaCCHUB M3 IIECTHAALATU 64-X pa3psAHBIX CIIOB, a 33 OJIUH
LUKJI KOMUPOBaHUS Yepe3 PErucTp MepeHOCUTCS OJHO 32-X pa3psaHoe
yucio (Maanas Wiy cTapuiasi oJoBUHA 64-X pa3psiIHOTO CJIOBA), TO
JUISL TOTO, YTOOBI CKOITMPOBATh BECh MACCUB HEOOXOUMO BHITIOJHUTH
TPUALATH ABA LIUKIIA.

Bo BTOpOIi yacTh npumMepa KOMMPOBaHUE MPOUCXOIUT YEPE3
PErUCTPOBYIO TIapy ar 2, gr 2 (B perucTPOBOM Mape KaKI0My aJpeCHOMY
PETrUCTpy NOCTABJICH B COOTBCTCTBUC PECTUCTP OGH.IGFO Ha3zHa4YCHUA C TCM
XKE HOMGpOM). 3a OQHMH UK I-ITeHI/ISI/BEII'II/ICI/I MNEPCHOCUTCSA LCIIMKOM
64-pazpsiTHOE CIIOBO, MO3TOMY KOJIHYECTBO IIMKJIOB KOMTUPOBAHUS PABHO
HIeCTHAALUATH.

IIpu uTeHUH U3 NaMATH B PETUCTPOBYIO Iapy ar 2, gr2 = [ar 0++] ;
BCEI'IA mnanmas yactb 64-pa3psaHoOro cjioBa nonajgaet B ar X,
crapiias — B gr X HE3aBUCHUMO OT TOT'0, B KAKOM IMOPSAKE EPEUUCICHbI
peructpsl B ape. Te xe npaBuiia IeHCTBYIOT P 3aMKMCH COAEPKUMOTO
perucTpoBoy napsel B namsaTh. [To MiaamemMy aapecy Bceraa
3aIMCBIBACTCS COAEPKMMOE PErUCTpa ar X, mo crapuemy - gr X. Takum
obOpa3om, koMauza [ ar 1++] = gr 2, ar 2; 3anuiieT JaHHbIC B TaMATh
B TOM K€ TOPSAKE, B KAKOM OHU OBLIM CYUTaHbI, HE3aBUCUMO OT TOTO, B
KaKOH MOCJIEI0OBATEIbHOCTH IIEPEYUCIIEHBI PETUCTPBI PETUCTPOBOM MAPHI.

Jlpyrum Ba)XKHBIM MOMEHTOM, Ha KOTOPBI CTOUT 0OpaTUTh BHUMaHHUE,
SIBIISIETCS TO, KaK U3MEHSIOTCS 3HAYEHUSI aJ]PECHBIX PETUCTPOB,
HCMOJIB3YEMBIX JIJI IOCTyna K nmamsitu. Ml B mepBoi, 1 BO BTOPOM 4acTH
IpuMepa UCTOIb3yeTcs O/IHA U Ta e (opMa 3arucu s
MHKpeMeHTaluu peructpos ar O u ar 1. OgHako B epBOi yacTH, KOraa
BBINIOJIHAETCS 32-X pa3psIHbIM JOCTYI K MaMSTH, 3HAYEHUS alpECHBIX
PEruCTpOB YBEJIMYMUBAKOTCS HA €JUHUILLY, & BO BTOPOU Ha JBOMKY.

IIpoueccop aBTOMaTHYECKU PACIIO3HAET, KAKOW THII TOCTYIA K ITAMSITH
HCIIOJIB3YETCS B 3aJaHHON MHCTPYKIMHU - 32-X WK 64-X pa3psiIHbIH.
Hanuune B MHCTPYKIIMU perucTpOBON Napsl WK 64-X pa3psaHOro
perucrpa ynpasiaeHHs IPUBOAUT K TOMY, UTO TOCTYI K MaMsITH BEIETCS
64-x pa3psiaiHbIMU ciioBamMu. Ho MocKonbKy eAnHuUIA agpecauun - 32-x
paspsAHOE CIIOBO, TO NpHU 64-X pa3psIHOM JOCTYIIE IPOCTas
MHKpPEMEHTAIMS aJpECHOI0 PETUCTPA IPUBOIUT K YBEIUYEHHUIO €TI0
3HAUEHUs Ha JIBa, HAlIpUMeEp:

gr2 = [ar0++]; Il ar0 yseruuusaemes na 1

ar2,gr2 = [ar0++]; // ar0ysermuusaemcs na 2
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Kak Mucatb MNMporpammbl Ha Accembnepe ana NM6403

Komnunsauua NMpumepa

JIst kKoMUY mpuMepa st ep4. asmaeo0XoIMMO B KOMaHTHON
CTPOKE BBECTU KOMAHJY:

nnce -g stepd.asmlibc.lib -m

1.6 Ypok 4a: KonupoeaHue Maccuea []JaHHbIx Ha BekmopHom [Ipoueccope

Hcxoaublii TEKCT MTPUMEPA, UCTI0JIB3YEMOTO B IAHHOM YPOKE,
cosiepkuTcs B (hailyie stepda.asm B KaTaJlore:
..\Tutorial\Step4a.

[Tpumep neMOHCTPUPYET KOMMPOBaHUE MACCHBA 32-pa3psIHBIX CIIOB C
MOMOIIIBIO CKAJSIPHOTO TIPOIIeccopa M BEKTOPHOTO MpoIieccopa.

gl obal __main: |abel; I obwsenenue enobanvroli memxu.

data ". MyDat a" Il cexyus unuyuanusupoéannvix OaHHbIX

// maccus A uz 16 32-pa3psouvix ci06 3anoaHAemcst Ha4aibHbIMU 3HAYCHUSMU

gl obal A: word[16] = ( O, 1, 2, 3, 4, 5h, 6, 7, 8, 9, 10, O0Bh,
0Ch, 13, 14, 15);

end ". MyDat a";

nobits ". MyDatal" // cexyus HeuHUYUAMUIUPOBAHHBIX OAHHBIX.
gl obal B: word[ 16] ; // obwssnsemcs maccus B uz 16 32-paspsaonvix cnos
gl obal C: word[ 16]; // obwssnsemcs maccus C uz 16 32-paspsaouvix cios

end ". MyDat al";

begin ".text AAA" // Hauano cexyuu Kooa.

<__main>

// Konuposarnue maccusa OAHHBIX C NnOMOWbIO CKAAIPHO20 npoyeccopa

ar0 = A

arl = B;

grl = 16; // cuémuux yuxaa (16 yuxnos ons konuposanus 16-mu 32-bit cros)

gri--; // ycmanasnusaemcs ghnae 01 nepeoco 8X0HCOEHUS 8 YUK
<Loop>

// ecnu ycnosue 8blNOJHEH0, OCYUWeCmEasemcs OMA0ICEHHbII nepexo0 Ha memky Loop
if > delayed goto Loop with grl--;

// umenue uz namsmu 32-paspsaoHoeo ciosa

®
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gr2 = [ar0++];
// 3anuce 6 namamo 32-pazpsaoHoco ciosd

[arl++] = gr2;

// KOonuposanue maccusoe ()aHHblx C NOMOUWbIO 6EKMOPHO2O npoyeccopa
ar0 = A
arl = C

// maccug A nooaémcs na éekmopnoe AJIY u nonaoaem ¢ afifo 6e3 usmenenuil

rep 8 data = [ar0O++] with data;

// coxpanenue 60 6HewHell NAMAMU COOePHCUMO20 afifo, 3anoaHeHH020 npedbloyuyel
// 8eKMOPHOU UHCMPYKYUEIL.

rep 8 [arl++] = afifo;

return;

end ".text AAA"; Il npusnax oxonuanus cexyuu xooa.

KommeHTapum k Mpumepy

KonmpoBanue ¢ moMOIIbIO CKaISIPHOTO MpoIieccopa MoapoOHO
KOMMEHTHPOBAJIOCH B MPEIBIAYIIEM YPOKE, IO3TOMY 3/1eCh 0c000e
BHUMaHUE OYyJET yAeIeHO paboTe C BEKTOPHBIM MPOIIECCOPOM.

KOI'IU,DOS&HUE C rNOMOWbKO 8€KMOPHO2O0 ripoyeccopa:

AHaJOTMYHO CKAJISIPHOM BEKTOpHAsi MHCTPYKIIMS COCTOUT U3 JIEBOU U
mpaBoii yacTe. B 1eBoit 4acTu coepKUTCs KoMaH1a oOpalieHus K
MaMsTH Ha YTEHUE/3aI1Ch, a B IPABOM ONEepallii Ha BEKTOPHOM
poueccope.

JleBas 4aCTh UHCTPYKLIUHU
rep 8 data = [arO0++] with data;

OCYIIECTBIISIET YTEHHUE 3HAYEHHI 13 BHEIIHEW MMaMsITH MO aJpecy,
XPaHAILIEMYCSl B aIJpECHOM PETUCTPE, B JOTUYECKUIA PETUCTP-KOHTEUHED
dat a ¢ mocT-UHKPEMEHTAIMEN aipeCHOro perucTpa. B mpaBoii yactu
HHCTPYKIMU JAHHBIC, TPOXOAAINHNE IO INWUHE JAHHBIX, ITOCTYIIAOT HAa
BX0J1 X OIIEpallMOHHOIO y3J1a BEKTOPHOIO IIPOLIECCOpa U, B JTaHHOM
city4ae, octaroTcs 6e3 nsmeHeHnui. [IpaByro yacTb HHCTPYKIIMH MOXHO
MPEACTaBUTh KaK KPATKYIO 3aIIUCh BHIPAXKCHUS

‘wWwth data or 0.

Pe3ynpTarhl BEINOIHEHN BEKTOPHOW HHCTPYKIMHU MTONAAAI0T B PETUCTP-
koHTerHep af i f o.

®
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Komnunsauusa MNMpumepa

OO6s3aTenbHBIM aTPUOYTOM BEKTOPHON HHCTPYKLIUH SIBIISICTCSI
KOJIMYECTBO IMOBTOPEHHM, OTIPE/ICIIAIONIEE, KAKOE KOJINYECTBO 64-X
pa3psIHBIX BEKTOPOB JaHHBIX 00pabaThIBaeTCs TaHHON HHCTPYKIUe. B
3TOM CMBICIIE BEKTOpPHBIE HHCTpYKIHU sBisitoTes SIMD (Single
Instruction Multiple Data) nHCTpyKIMSMU, BBITOTHSSI OTHO U TO XKE
JCWCTBHE HAJl HECKOJIBKHMHU BEKTOPaMH JaHHbIX.

[Tpu BBITIOIHEHUHU apU(PMETUYECKUX U JTOTUIECKUX OTepaIni,
HE00XO0IMMO OTpENIeINTh pazoueHue 64-pa3psTHBIX BEKTOPOB,
IIOCTYNAIOIIMX Ha BX0J BeKTopHOro AJIY, Ha ayneMeHThl. JTo elcTBre
OCYILIECTBIISIETCS C IIOMOLIBIO peructpa nbl. B nanHo# nporpaMmme
nepel BEKTOPHBIMU MHCTPYKIMSIMU CII€A0BAIO Obl MOMECTUTh KOMaHAbI
nbl = 0;
Wt W, // nepenucvieaem ungopmayuio uz menesoeo pecucmpa nbl

// 6 pabouuti nb2,

HO MMOCKOJIBKY BBITTOJIHACMAA JIOTUYCCKAA OriCpanus HEC IMPCaAnojIaract
nepeHoca 6I/ITOB, TO 9TU KOMaHIbl MOXXHO OITYCTHUTD.

Komanna
rep 8 [arl++] = afifo;

OCYIIECTBJISIET BBITPY3KY NaHHBIX U3 af i f 0 B maMsTh ¢ ocT-
MHKpPEMEHTAIINEH apecHOTO peructpa. (r ep Koj-BO BHITPYKaeMbIX
cioB). Henb3st BRITpyXaTh JaHHBIC 110 YacTsIM (HampuMep, cHavasna 4, a
MOTOM e11ie 4 clioBa), TOJIBKO LETUKOM Bce coaepkumoe af i f o.
Conepxxumoe af i f 0 He MOXKeT OBITh BHITPY)KEHO B PETUCTPHI
MIpPOLIECCOpa WIIK PETUCTPOBBIE MAPhl, TOJIBKO B MAMSITh.

Crnenyet 0OpaTUTh BHUMaHHE Ha HECOBMAIEHUU KOJIMYECTBA
MTOBTOPEHUI 17151 CKAISIPHOTO M BEKTOPHOTO MPOLIeccopa: KOJIUYECTBO
WUTEpALMi B LIMKJIE CKAJISIPHOTO Mpoueccopa paBHo 16, a KOJIMYeCTBO
MMOBTOPEHUI KOMaH/1 YTEHHU/3aIMMCH B BEKTOPHOM HHCTPYKIIMK PAaBHO 8.
DT0 paznuyue BOZHUKAET B CBSA3H C TEM, YTO MPH OOpALEHUH K MaMSITH
Ha CKaJSIPHOM IPOIIECCOPE CUMTHIBAIOTCS/3AMUCHIBAIOTCS 32-pa3psiiHbIe
CJIOBA, TOT'/1a KaK Ha BEKTOPHOM IMPOLIECCOPE OCYLIECTBIISAETCS
yTeHne/3anuch 64-pa3psaaHbIX CII0B. TakuMm 00pazom, mpu
WHKpEMEHTaluu [ ar 1++] aapecHbIil mpoLeccop Kax bl pa3
YBCJIIMYUBACTCS HA BA.

JUist KOMIUWJISIAY IPUMeEpa step4a . asm HE0OX0IUMO B KOMaHIHOMN
CTPOKE BBECTH KOMaHJy:

nnce -g Stepda.asm libec.lib -m

®
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1.7 Ypok 5: Apugpmemuydeckue Onepayuu Ha BekmopHom AJl1Y

Hcxoaublii TEKCT MTPUMEPA, UCTI0JIB3YEMOTO B IAHHOM YPOKE,
conepxutcs B (aitsie st ep5. asms karanore: . . \ Tut ori al \ St ep5.

[Tpumep 1eMOHCTPUPYET BHIOTHEHHE apu(METHUECKUX OTlepaluii Hall
MacCHBOM BEKTOPOB € MOMOIIbIO BekTopHOTO AJIY mporneccopa
NM®6403. Maccus u3 256-tu 32-X pa3psIHbIX 3JIEMEHTOB 3aIIOJIHACTCS
BO3PACTAIOIIMMHU 3HAYCHUSMH.

global __main: |abel; Il 0o6vsaenenue enobanvron memxu.

n n
data ". MWData I cexyust unuyUanU3UPOBAHHBIX OAHHBIX
// HauanwHoe 3Hayenue 05 3anoaHeHUs MACCUsd

AA: | ong = 100000000hl ;

// uHKpemenm 0Jisi nepeo2o YUKIA

BB: | ong = 200000002hl ;

// UHKpeMmeHm 0/ 6Mopo2o YuKia

CC: long = 4000000040h1;
end ". MyDat a";

nobits ". MyDatal" // cexyus HeuHUYUAMUIUPOBAHHBIX OAHHBIX.

-align; // nces0OKoManoa OJist BbIPAGHUBAHUSL HAYALA MACCUBA NO
// uémnomy aopecy.

// maccus uz 256-mu 32-x pazpsaouvix s1eMeHmos, Komopbwlil 6yoenm 3anoiHer 803paAcmalouumu
// snavenusmu om 0 0o 255

gl obal A: word[ 256];
end ". MyDatal";

begin ".text AAA // nauano cexyuu Kooa.
<__main>

ar0 = AA // 6 ar0 3aepyscaemcs adpec AA (AA = 100000000hl)

ar4 = BB // 6 ard 3aepyscaemcs aopec BB (BB = 200000002hl)

arl,grl = A Il 6 arl u 6 grl sacpyscaemcs aopec 6ygepa A

gr2 = 31, // cuemuux yuria

nbl = 80000000h; // pazbuerue no 06a 32-x paspsoHvIX INeMEHMA 8 BEKMOpe

W w, // KOnuUpoBanue cooepiIcumozo menego2o pecucmpa nbl @

// pabouuii nb2
€
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Il 6 ram 3anucvisaemcs unkpemenm, komopulii 6yoem 000aA6IAMbCS 8 YUKIE K MEKYUeMY
// 3Hauenuio afifo Onst nory4enust HOBbIX 3HAYEHUL 3ANOTHUMEIISL.

rep 1 ram= [ar4];

/e 6€Km0prllz npoyeccop 3aHocumcs nepeoe 3HaverHue 3anojHuUmels.
rep 1 data = [ar0] with data,;

gr2--; // ycmarnoska (iazos 071 nepeoco 6X0HCOCHUs 8 YUKIL.
<Loop>

if > delayed goto Loop with gr2--;
// 3anoanAIOmcs nepebvle 64 s1emenma 6bIX00H020 MACCUBA

rep 1 [arl++] = afifo with afifo + ram

nul ;
gr2 = 2; // cuémuux 015 8mMopoeo Yuria
rep 1 [arl++] = afifo; // 8vlepy3Ka 6 namams nocieoHe2o 3Havenus u3 afifo
arl = grl with gr2--; I so38pawenue 6 nauano maccusa u ycmanoska ¢piacog
ar0 = CC // 6 ar0 3aepyacaemcs aopec CC (CC = 4000000040hl)

Il 6 ram 3anucvisaemcs unkpemenm, komopulii 6yoem 000a6IAMbCS 6 YUKIE K MEKVUeMy
// 3Hauenuio afifo Onst noyweHuss HOBbIX 3HAYEHUL 3aNOTHUMEIIL.

rep 32 ram= [arO0];

// 6 GeKI’nOprllZ npoyeccop 3aHocaAmcs nepevle 3Ha4eHusl 3anoJIHUmell.
rep 32 data = [arl++] with data;

<Loopl>
if > delayed goto Loopl with gr2--;

// maccus A 3anonnsemcs 603pacmarWuMu 3HAYEHUAMU
// 3a 00uH yuxa obpabamuiearomces 64 snemenma.

rep 32 [arl++] = afifo with afifo + ram
nul ;

// nocneonue 64 snemenma maccusa COXpAHAIOMCA 6 namamu

rep 32 [arl++] = afifo;

return;

end ".text AAA"; Il npusnax oxonuanus cexyuu kooa.
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KommeHTapuum k Mpumepy

Komnunsauusa MNMpumepa

[Iporpamma cOCTOUT M3 ABYX YaCTEW, BHIMOJHSIOMIUX AaHATIOTUYHBIE
JIEACTBHUSI 110 3aMOJTHEHUIO MacCHBa A HA0OPOM BO3PACTAIOIINUX
3HaueHH. B nepBoif yacTu 3anoaHsAI0TCS NepBbie 64 37eMeHTa JaHHBIX
(KaXZIbIil U3 KOTOPBIX SIBIIETCA 32-X pa3psAHBIM YHUCIIOM), a BO BTOPOH
gacTu Ha 06a3e pe3ynbTaTa, MOJIy4eHHOTO B MIEPBO, MPOUCXOIUT
3aII0JIHCHHUE OCTaBIICHCS YaCTH MacCHBA.

IIporpaMMa BBINOIHSIETCS HA BEKTOPHOM IPOLIECCOPE U UCIIOJIB3YET
olepalo CyMMUPOBaHUs Ha BeKTopHOM AJIY.

HNHucrpykuus

rep 1 ram= [ar4];

MOMeEIIAET B I am64-x pa3pannbiii Bekrop 0000000200000002h1 . DTtoT
BEKTOp OyIIeT UCIIONB30BaThCA Il MHKPEMEHTALUU 3HAaUeHU I
3aI0JIHEHMSI MaCcCUBA.

B pe3ynpTaTe BBINOJHEHUS HHCTPYKLUU

rep 1 data = [ar0] with data;

B af i f o monmanér yncmo 0000000100000000hI , ¢ koToporo
HAYMHACTCA 3aIlI0OJIHCHUC MAaCCHUBa.

Jlanee B uuKie MPpOMCXOAUT 3a0JIHEHUE MaccuBa. [lociae koMaHabl
Mepexo/a BHITOIHAIOTCS JIBE OTIIOAKEHHbIE MHCTPYKIUU

rep 1 [arl++] = afifo with afifo + ram
nul ;

Crapoe 3Hauenue af i f 0 coxpansercs Bo BHEIIHEN NIaMATH, U
OJIHOBPEMEHHO C 3TUM K HEMY pUOaBIISETCS] HHKPEMEHT - BEKTOP,
pacnoioKeHHbIN B r am Pe3ynbTat onepanuu CHOBa MOMEIIAETCS B

af i f 0. Takum oOpa3om, B MaccuBe 3anoHsA0TCa 64 3HaueHUs (10 /1Ba B
Ka)KJIOM ITUKIIC).

Komanna
rep 1 [arl++] = afifo;
3anoauaeT 62-i u 63-it 3meMenTsl MaccuBa nanueiMu U3 af i f o.

[Tocne Toro, kak nepsbie 64 37I€MEHTa MacCHBa 3aM0JHEHbI, OHU
UCIOJIb3YIOTCS Il 3alI0JIHEHUS OCTAJIbHON YacTH MaccuBa. [l aToro B
r amsa”ocuTcs nyonupoBanHoe 32 pasza uncio 0000004000000040hl .
OHO CITy)XUT HHKPEMEHTOM JJIs1 MOAU(PHUKAIIMY 3aIIOJTHUTENCH BO BTOPOM
rukiie. [punun paboTs! nporeccopa B 000MX HUKIAX OJUHAKOB,
pa3HHULIA TOJIBKO B TOM, YTO BO BTOPOM ClIy4yae OJHa IPOLIeCCOpHas
MHCTPYKLUS 33Ja€T 3alI0JHEHUE cpa3y 32 BEKTOPOB JaHHBIX.

Jlnist KoMUY ipuMepa st ep5. asmHeo0X0IuMO B KOMaHIHOH
CTPOKE BBECTH KOMaHJy:

nnmce -g stepS.asmlibec.lib -m

€
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1.8 Ypok 6: Onepauyusi B3eeweHHo20 CyMmmMmupoeaHus

Hcxoaublii TEKCT MIPUMEPA, UCTIOJIB3YEMOTO B IAHHOM YPOKE,
conepxutcs B (aiinie st ep6. asms karanore: . . \ Tut ori al \ St ep6.

JleMOoHCTpUpyeTCcsl IpUMEpP MCIIOIb30BaHUS YCTPOICTBA YMHOXKEHUS,
TEHEBOH 1 paboueil MaTPHUIIbl, BXOASIIUX B COCTaB BEKTOPHOTO
npoueccopa NeuroMatrix. B mpumepe paccMOTPEHO UCIIOJIb30BaHUE
OTepaliy B3BELICHHOTO CyMMHUPOBAHHUS [l IEPECTAHOBKU OalWTOB
BHYTpH 64-X pa3psiIHOTO BEKTOPA JAHHBIX.

global __main: |abel; /I 0o6vsaenenue enobanvron memxu.

data ". MyDat a" [lcexyus unuyuanuzupoBanbix OAHHbIX
// UCXOOHDIU 6eKMOD
A: long = 8877665544332211hl ;
// mecmo 0J1s1 Xpanenus pe3yibmama 6bl4UcieHull
B: long = OI;
// maccus Matr codepoicum 3HayeHus O 3aNOJHEHUSE MAMPUYbL 8ECOBLIX KOIPPUYLUEHMO8
Matr: |ong[8] = (0100000000000000hl ,
0001000000000000hI,
0000010000000000hI
0000000100000000hI,
0000000001000000hl
0000000000010000hl,
0000000000000100hNI
0000000000000001hl ) ;
end ". MyDat a";

begin ".text AAA" // Hauano cekyuu Kooa.

<__main>
arl = Matr;
nbl = 80808080h; // mampuya oenumcsa na 8 cmonbyos no 8 bum
sb = 03030303h; // mampuya derumcs na 8 cmpok

// 8ecoswvie kK03hpuyuenmor 3aepysxcaiomes 6 Oyghep wfifo

rep 8 wiifo = [arl++];

ftw // 8ecoguvle KO3 PuyLennmvl NepecobLIAOMcs 8 MeHedyI0 MAmpuyy
// ¢ nepekoouposroil. Ima uHcmpyKyus 6ce20a ebinousemcs 32
// makma.
W w, // 8ecogvie KO3.KONUPYIOMCs U3 meHesol Mampuysl 8 padboyyro
®

euro MepsBble LWlarn B Pa3spaboTtke NMporpamm ana NM6403 1-19

atI’IX Bepcus 1.1



Kak Mucatb NMporpammbl Ha Accembnepe ana NM6403

ar?2 A

B;

ar4

// onepayus 636€UEHHO20 CYMMUPOBAHUS, NePeCmasIsowas Mecmamu 0atimvl 6eKmopd.
rep 1 data = [ar2] with vsum, data, O;

// pe3ynomam onepayuu gvlepydicaemcs us afifo 6 namsamo

rep 1 [ar4] = afifo;

return;

end ".text AAA"; Il npusnax oxonuanus cexyuu xooa.

KommeHTapum k Mpumepy

3anayell JaHHOTO MpPUMeEpPA SABIIAETCS MEPECTaHOBKA MOPSIKA SJIEMEHTOB
B 64-pa3psaIHOM BEKTOpe U3 cocTosiHusl A = 8877665544332211hl B
COCTOSIHME B = 1122334455667788h1. DTa nepecTaHOBKa
BBIITOJIHSIETCS] HA YCTPOUCTBE YMHOKEHHUSI BEKTOPHOTO IIpolieccopa npu
ITOMOIIIM OIlepaliy B3BELIEHHOTO CyMMHpPOBaHUs. OCHOBHAsI HJI€s 3TOTO
npeoOpa3zoBanus nosicHseTcst Ha Puc. 1-2:

Puc. 1-2. lNepecmaHoska drniemeHmos Bekmopa Ha Mampu4yHoMm YMHoxXumerse

s lolo|lo|lo|o]o]o]f1
Ny - 0 0 0 0 0 0 1 0
oy - 0 0 0 0 0 1 0 0
oL - 0 0 0 0 1 0 0 0
N = 0 0 0 1 0 0 0 0
8 - 0 0 1 D 0 0 0 0
N - 0 1 0 D 0 0 0 0
g i 1 0 0 D 0 0 0 0
63 | l l ! ! l ! o
11 | 22 | 33| 44 | 55 | 66 | 77 | 88
J171s1 BBITTOJTHEHHSI OTIEPAIIMH B3BEIICHHOTO CYMMHUPOBAHHS HEOOXOIMMO
3aIlOJIHUTH MaTPHILy BECOBBIX KO3 PHUIIMEHTOB 3HaYeHUsIMU. Ho mpexe
TpeOyeTCst pa30UTh MAaTPHUILy HAa CTPOKHU M CTOJIOIBI.
Komanma nbl = 80808080h; pazouBaet maTpuily Ha 8 ctonbmoB. [Ipu
3TOM B 00€ YaCTH PErUCTpa MOMaAal0T OJUHAKOBBIC KOHCTAHTHI. Takum
®
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Komnunsauuna NMpumepa

obpa3om, B nbl coxepxurcs koHcTaHTa 8080808080808080hl .
Peructp nbl sBasiercst 64-pa3psiaabiM peructpoM. OH OTBEYaeT 3a
pa3zOueHne TeHEBON MATPHUIILI HAa CTOJOIIBI.

Komanna sb = 03030303h; pa3buBaer marpuily Ha 8 cTpok. [Ipu sTom
B 00€ YacTu PerucTpa MnomnajaioT OJMHAKOBbIE KOHCTAHTHL. Takum
obOpasomM, B sb (64 paspsga) COIEPKUTCS KOHCTAHTA
0303030303030303hl .

Komanmarep 8 wiifo = [ar 1++]; OCylIEeCTBISET 3arPy3Ky BECOBBIX
KOA((UIMEHTOB U3 MaMATH B perucTp-konteitnep W i f 0. 3arpy3ky
MO>KHO OCYILIECTBIISITh U MO YaCTsIM, HO TaK, YTOOBI HE IPOU3OIILIO
nepenosiHeHus. Konreitnep Wi i f 0 mmeeT rimyOuHy B TpuanaTh aBa 64-x
paspsAHbIX CIIOBA.

Komanna f t w, BBINONHSET MEPEKOTUPOBKY BECOBBIX KO3 PHUIIMEHTOB,
pacnoyiokeHHbIX B W i f 0, B crielianbHbIN BHJI, B KOTOPOM OHH
XpaHATCS B TEHEBOW MaTpHIle. JTa olepalys BCeraa BIOJIHAETCS 3a 32
TaKTa, OJJHAKO, OHA MOXET BBIIIOJIHATHCS APAJIIEIBHO C APYTUMU
BEKTOPHBIMU UHCTPYKLUSIMHU.

Komanna wt w, korupyet BecoBble KO3 (PHUIIMEHTHI U3 TEHEBOI MaTPULIBI
B pabouyro.

HNucTpykius

rep 1 data = [ar2] with vsum, data, O;

BBITOJIHSET B3BEIIEHHOE CYMMHPOBaHUE C KO PUIIEHTaMU, KOTOPBIE
npexie ObUIN 3arpyeHbl B pabouyio MaTpully. Berancienue
MIPOU3BOJIUTCS 1O cxeMme NmpuBeaEHHOM Ha Puc. 1-2. PesynbTar onepauuu
IonagaeT B peructp-konrernnep af i f o.

HNucTpykius

rep 1 [ar4] = afifo;

BBITPYKAET pe3ynbTar u3 af i f 0 Bo BHEHIHIO NaMsATh.

JIst kKoMUY mpuMepa st ep6. asmaeo0X0IMMO B KOMaHTHON
CTPOKE BBECTU KOMAHJY:

nnce -g step6.asmlibec.lib -m

1.9 ¥pok 6a: Onepayusi BzeeweHHo20 CymmupoeaHus (lpodosmkeHue 1)

Hcxoaublii TEKCT MTPUMEPA, UCTI0JIB3YEMOTO B IAHHOM YPOKE,
conepxuTcs B (aiisie st epba. asms KaTayore:
..\ Tutorial\ Step6a.

[Ipumep AeMOHCTpUPYET UCTIOIb30BaHUE OIEPAIK B3BELIIEHHOTO
CYMMUPOBAHUS ISl OAHOBPEMEHHOT'O BHIUHUCIICHHSI CYMMBI M Pa3HOCTH
JBYX 32-X pa3psAIHbIX AJIEMEHTOB BEKTOPA.

®
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global __main: |abel; Il 0o6vsaenenue enobanvron memxu.

data ". MyDat a" llcexyus unuyuanuzuposanuvix dannvix

// UCXOOHDIU 8eKMOD

A: long = 3333333322222222hl ;

// mecmo 0151 Xpanenus pe3yibmama 6bl4ucieHull

B: long = OI;

// maccug Matr codepoicum 3HayeHus O 3aNOJHEHUsE MAMPUYbLL 8ECOBLIX KOIPPUYLUEHMO8
Matr: long[2] = ( 0000000100000001hl,

OFFFFFFFFO0000001hl ) ;
end ". MyDat a";

begi n ".text AAA // nauano cexyuu Kooa.

<__main>
arl = Matr;
nbl = 80000000h; // pasbuenue mampuyvl Ha 06a cmonbya no 32 buma
sb = 03h;

// pazbuenue mampuysi Ha 06e cmpoku no 32 buma

// ecoswvie kKo3hpuyuenmol 3aepysrcaiomes 6 Oyghep wfifo, 0OHospemenHo ¢ smum oHu
// MPAHCIUPYIOmcs 8 MeHegyr0 Mampuyy, a 3amem u 8 padouyro.

rep 2 wiifo = [arl++], ftw, ww

ar 2 A

ar4 = B;

// onepayus 836€UEHHO20 CYMMUPOBAHUS

rep 1 data = [ar2] with vsum, data, O;
// pe3ynbmam onepayuu evlepysicaemcs us afifo 6 namsme
rep 1 [ar4] = afifo;

return;

end ".text AAA"; Il npusnax oxonuanus cexyuu xooa.

KommeHTapuu k NMpumepy

3amaueil 1TaHHOTO IpUMeEpa SBJISIETCS OJHOBPEMEHHOE BBIYMCIICHHE
CYMMBI U Pa3HOCTHU JIEMEHTOB 64-X pa3psIHOro BEKTOpa. ITO
BBIUMCIICHUE BHITIOIHACTCS HAa YCTPOMCTBE YMHOXKEHHS BEKTOPHOTO
npolieccopa Mpu MOMOIIH OTepaliy B3BEILICHHOI'O CYMMUPOBAHUSI.
OcHoBHas ujes 3Toro nmpeodpasoBanus nosicasiercs Ha Puc. 1-3:

€
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Puc. 1-3. BbiyucneHue Cymmbl u PasHocmu SnemeHmos Bekmopa

eeeeeeee

¢éeeecce

- -1 1
- 1 1
1 !
EEEEEEEF 55555555

JU1st BBITTOJTHEHHS OTIEpaIMK B3BEILICHHOTO CYMMHUPOBAHHS HEOOX0IMMO
3aIOJIHUTh MaTPHUILy BECOBBIX KO3 uuneHToB 3HaueHusMu. Ho npexne
TpebyeTcs pa30uTh MaTPHILy HAa CTPOKH U CTOJIOIIBI.

Komannma nbl = 80000000h; pa3zbuBaer marpuiy Ha 2 crondua. [Tpu
3TOM B 00€ 9aCTH PErHCTpa MOMAAal0T OJMHAKOBBIE KOHCTAHTHL. Takum
obpasomM, B nbl comepxkutcst koHcTanTa 8000000080000000hl! .

Komanna sb = 03h; pazbusaer marpuiy Ha 2 cTpoku. [Ipu 3ToM B 06€
YaCTH PEerucTpa MonaaaT OJMHAKOBBIE KOHCTAHThL. Takum oOpa3oM, B
sb (64 pa3psina) conepxkutcst koHcTanTa 0000000300000003hl .

Komanmarep 2 wfifo = [arl++], ftw, w w ocymecTBiser
3arpy3Ky BECOBBIX KO3()PHUIIMEHTOB U3 MaMATU B PETUCTP-KOHTEIHEP

wf i f 0. Kak Tonpko nepBoe cioBo BecoB monaaér B Wi i f 0, cpazy xe
HAYMHAETCS €ro MePeKOIUpOoBaHue B JopMaT TEHEBON MATPHILhI (3Ta
omnepanus 3afgaérca komanaou f t w). Ilo 3aBepiiennto nepekoaupoBaHus
BECOB B (popMaT TEHEBOH MaTPHIILI MPOU3OHIAET KOMUPOBAHUE €&
COJIEP’)KUMOT0 B pabovyI0 MaTpHIly. DTa ornepanus 3aHUMaeT OJJuH
MPOLECCOPHBIN TaKT.

HNucTpykius

rep 1 data = [ar2] with vsum, data, O;

BBITOJIHSET B3BEIIEHHOE CYMMHPOBaHUE C KO3 PUIIEHTaMU, KOTOPbIE
npex/ie ObUIN 3arpyeHbl B pabouyio MaTpully. Berancienue

MIPOU3BOIUTCS 1O cxeme nmpuBeaéHHoi Ha Puc. 1-3. PesynbTar onepauuu
IonagaeT B peructp-konrennep af i f o.

®
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NHucrpykuus
rep 1 [ar4] = afifo;

BBITPYKaeT pe3yabTar u3 af i f 0 BO BHEIIHIO NaMSITh.

Komnunsauusa MNMpumepa
JUnist KoMUY TpuMepa St ep6a. asmHeoO6X0IuMO B KOMaHIHON
CTPOKE BBECTU KOMAHJY:

nnce -g step6a.asmlibe.lib -m

1.10 ¥Ypok 6b: Onepayus BzeeweHHo20 CymmupoeaHusi ([IpodomxeHue 2)

HcexonHsli TEKCT IPUMEPA, UCII0JIB3YEMOI0 B JAHHOM YPOKE,
coniepkuTcs B daiie st ep6b. asms karanore:
..\ Tutorial\Step6b.

[Ipumep 1eMOHCTPUPYET HCIIOJIb30BaHUE ONEpAIH B3BEILICHHOTO
CYMMHPOBAHUS JJIS1 BBIYUCICHUS CYMMBI IIECTUIECITH YETHIPEX
32-pa3psinHbix cioB. [peanonaraercs, 4To NepernoIHeHus Npu
CYMMHPOBAHUU HE MPOUCXOUT.

global __main: |abel; Il 0o6vsaenenue enobanvroun memxu.

data ". MyDat a" I cexyust unuyuanu3UPOBAHHLIX OAHHBIX
Il maccue A 3anonrnsiemes eounuyamu
A word[64] = (1 dup 64);
// 8eKMOp, UCROIL3YeMbLIL OIS CYMMUPOBAHUSL CIPOK MAMPUYbLL 6ECOE
Vect: long = 5555555555555555h! ;

end ". MyDat a";

nobits ". MyDat al”

Tenp: | ong; // 8pemerublil Oyghep OJist XPAHEHUS NPOMENHCYMOUHBIX
// pe3ynomamos

end ".MyDatal";

begin ".text AAA" // Hauano cekyuu Kooa
<__main>
arl = A
nbl = 80000000h; // mampuya derumcs na 06a cmonbya

sb = 0AAAAAAAAh; //una 32 cmpoku

®
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// anemenmol maccusa A 3azpyaxcaromesi 6 bygpep wfifo
rep 32 wfifo = [arl++], ftw, ww,

ar?2 Vect ;

ar4d = Tenp;

//Ha 6x00 X paboueti mampuywsl nooaemcs Vect

rep 1 data = [ar2] with vsum, data, O;
// pe3ynomam onepayuu gviepydcaemcs u3z afifo 6 Temp
rep 1 [ar4] = afifo;

ar0,gr0 = [ar4]; // U3 namamu cuumvléaemcs napa 3HA4eHull

grl = ar0; // HAO AdpecHbIMU PecUCMPaMU Hellb3sl COBEPUUAMb
apugmemuueckue onepayui,, RO3MoOMy codepicumoe ar()
xonupyemcs 6 grl.

Il 6036pawaemoe npocpammoti 3navenue 3anucvieaemcs ¢ pecucmp gr v
return with gr7 = grl + gro;

end ".text AAA"; Il npusnax oxonuanus cexyuu xooa.

KommeHTapum k Mpumepy

3amaueii JaHHOTO MpUMepa SABJISIETCS OAHOBPEMEHHOE BBIUMCIICHHE
CYMMBI 3JIEMEHTOB 64-X pa3psiAHOTO BEKTOPA. DTO BHIYUCICHHUE
BBITIOJTHSIETCS] HA YCTPOMCTBE YMHOKEHHSI BEKTOPHOTO Mpolieccopa mpu
MTOMOIIH OIEpaly B3BEHIEHHOT0 CyMMUpOBaHus. OCHOBHasI UJiesl ATOrO
npeoOpa3zoBanus nosicHseTcst Ha Puc. 1-4:
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Puc. 1-4. BbiqyucneHue Cymmbl QnemeHmos Maccusa

R e - 1 1

R s - 1 1

=3 PN 1 1

R s - 1 1

R |- 1 1

/S\ZP 1 1

RN /\_/\/\

o N .

= ]1 -

R o - 1 1
l l
32 32

OCOOEHHOCTh JAHHOTO MPUMEPA COCTOUT B TOM, YTO B pabouyio
MaTpHUILy 3arpyKaloTcsl He BeCOBBIE KO (UITUCHTEHI, a TaHHbIE.
3anucanHoe B Sb 3HaueHne AAAAAAAAN TI03BOJISET 3arpy3UTh B
MaTpully 32 BEKTOpa, a 3aTeM 3a OJAMH TaKT CJIOXKHTb HIEMEHTHI BJIOJIb
Ka)KIIOTO U3 CTOJIOIIOB.

Komanmarep 32 wiifo = [arl++], ftw, W w ocymecTBiser
3arpy3Ky BEKTOPOB M3 aMATU B peructp-konrenep W i f 0. Kak Tonbko
MEPBbIA BEKTOp MOMaaET B Wl i f 0, HAUMHAETCA €ro NEPEKOIUPOBAHUE B
(dbopMaT TeHEeBOW MaTpHUIIbI (3Ta onepanus 3aaaércs komanaoi f t w). [o
3aBepUICHUIO MEPEKOJUPOBAHUS €€ COAEePKUMOe OyIeT CKOTMPOBAHO B
pabouyro MaTpHILy.

HNucTpykius
rep 1 data = [ar2] with vsum, data, O;
BBIITIOJIHACT CYMMHPOBAHUC BCCX TPUALIATH ABYX CTPOK. Brruncnenue

IIPOU3BOJUTCS 1O cxeme npuBeAEHHOM Ha Puc. 1-4. PesynbTar onepanun
IOnagaeT B peructp-konrenHep af i f o.

HNucTpykius
rep 1 [ar4] = afifo;
BBITpYKaeT pe3ynsbTat u3 af i f 0 Bo BHemHIow0 namsats. Ilocne aToro Ha

CKaJIIPHOM MPOIIECCOPE BE YACTUYHBIX CYMMbI CYMMUPYIOTCSI MEXTY
co00i, U pe3ybTaT BO3BpAIIAETCS B PETUCTpPE gr 7.

1-26
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Komnunsauua NMpumepa

Jlst kommussiiuy mpuMepa st epbb. asmueodxoaruMo B KOMaHHOM
CTPOKE BBECTU KOMAHJY:

nnce -g step6b.asmlibec.lib -m

1.11 Ypok 7: Bbizoe AccemMbriepHbix ®yHKUuUlU u3 Cu++.

Hauwnnas ¢ qanHOTO ypoka Bce mpumepsl 0pOpMIICHEI B BUIE
acceMOJIepHBIX (PYHKITUH, BBI3BIBAEMBIX U3 OCHOBHOM MPOTPAMMBI,
HamucaHHOH Ha A3beIke Cut++.

Hcxoaublii TEKCT MIPUMEPA, UCTI0JIB3YEMOTO B IAHHOM YPOKE,
coepkuTcs B (hailyiax mai n. cpp u St ep7. asms KaTajiore:
..\ Tutorial\Step7.

[Ipumep AeMOHCTpUPYET BBI30B (PYHKIINU, HATMCAHHON Ha SI3bIKE
accemOuepa a1yt NM6403, u3 nporpammsl Ha si3pike Cu++.

@Dain “main.cpp”

extern "C'" int Neg ( int value );

int main()

{
int a = 16;
return Neg(a);

@Daiin “step7.asm”

gl obal _Neg: | abel

n

begin ".text"
<_Neg>
arb5 = ar7 - 2;

push ar0, grO0;

gr0O = [--arb];

gr7 = - gro;
pop ar0, gr0;
return;

// 861306 pYHKYUU, OCYUjecmensiowell 3amMeHy 3HAKA 3HAYeHUs
//6X00H020 napamempa.

Il 06vs61eHUE MEmKU ¢ uMEHeM NOONPO2PAMMbI.

// adpeca 6 cmeke 0151 00CHYNA K 8XOOHbIM NAPAMEMPAM.

// coxpaneHue ucnonb3yemvlx 8 NOONPoOcPaMMe pPe2ucmpos.

// noayuenue sHaveHust 6X00H020 napamempad.

// Boccmanoenenie 3HaveHull pecucmpos npu 8vixooe

®
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end ".text";

KommeHTapum k Mpumepy

B nporpamme i nt  mai n() (u3 ¢aiina mai n. cpp) OCyIIECTBIACTCS
BbI30B GyHKIMHM Neg( ) , HAMMCAaHHOM Ha S3BIKE acceMOuiepa.

Jlst ocyiecTBIeHUS TOCTyIa K acceMOIepHoi (PyHKIIMHM HE0OXOaMMO B
3aroJ0BOYHOM (haiiiie WM HeTIOCPEACTBEHHO B * . cpp OOBSBHTH ATY
(GyHKINIO Kak BHEIIHIOW ¢ CH-CBSI3bIBAHUEM, HATIPUMED:

extern "C'" int Neg ( int value );
[Ipu »TOM OHa CTaHET AOCTYMHOM ISl BBI30BA U NIEPEAAUN [TapaMeTPOB.

®aiin st ep7. asmcoaepxxut peanuzanuio GyHkiuu Neg. OyHkmms
BO3BpaIllaeT 3HAYCHHUE MEePEIaBaeMOro i mapamerpa ¢ 0OpaTHBIM
3HAKOM.

gl obal _Neg: | abel; - Merka oObsBIsIeTCS Kak riiodanbHast. J{is
TOTO 4TOOBI U3 (haiina Ha Cu++ MOXKHO OBLIO BBI3BATh (PYHKIIHIO C
nMmeHeM Neg, HEOOXOIUMO MPU OOBABICHUN METKH B aCCEMOJIEPHOM
¢aiine nobaBnsaTh “_" mepen e€ UMeHeM.

[anee cnenqyer cekuus Koaa

begin ".text"
<_Neg>
return;
end ".text";

JlecTBHSI, OMUCAHHBIC BHYTPH CEKIIMH KOJa, Oy/IyT BHIMTOJTHECHBI TIPH
BbI30Be (pyHKIMH Neg() .

AccemOnepHble (QyHKIMH, KOTOPbIE pa3padaTbIBaOTCs IS
MOCTIeIYIONNX BBI30BOB M3 MporpaMM Ha Cu++, JOJDKHBI YAOBIETBOPATH
orpeneNI€éHHBIM TpeOoBaHMM 10 opranu3auuu. OcHOBHOE TpeOoBaHME
COCTOUT B TOM, YTOOBI COXPAHATH IPU BXOJE U BOCCTAHABIMBATH NIPU
BBIXOJI€ BCE OOIIME PErHCTPHI MPOLIeccopa 3a UCKITI0UeHHeM ar 5 u gr 7.
B oTmenpHBIX ciaydasx, KOTOpbIe OyIyT OMHMCAaHBI HUXKE, pETUCTp gr 6
TaKKe MOXKET ObITh U3MEHEH.

[TepBoii nHCTpYKIIKEH J1F000# acceMOnepHoit (PyHKIINH, B KOTOPYIO
MepelaloTCs BXOIHBIC MapaMeTPhl, JOHKHA OBITh HHCTPYKITUS

ar5 = ar7 - 2;

B peructp ar 5 nomemaercs ykas3aTesb Ha MECTO B CTEKE, HUXKE
KOTOPOT'O HaXOJISATCS MapaMeTpbl BbI30Ba (DYHKIIUH.

AJpecHBIN perucTp ar 7 UCMoIb3yeTcsl IPOLECCOPOM B KAUECTBE
yKaszaTess creka. OTO O3Ha4aerT, 4yTo ar 7 Mmoauduuupyercs
aBTOMATHYECKH, KOTJIa IIPOUCXOMT BbI30B (DYHKIIMU WIIA IPEPHIBAHUS,
BO3BpaT U3 QYHKIWU WU TpepbiBaHus. [Ipu BbI30Be QYHKIIUH B CTEK
3aHOCSITCS] €€ BXOJIHBIE ITAPAMETPBI, & TAKXKE PETUCTPBI - PC U PSW

€
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Komnunsauusa NMpumepa

(6onee moapoOHO cM. ToKyMeHT “KOHBEHIIHS 0 BBI30Bax (BYHKITHIL”).
Peructp ar 7 6ynet yka3plBaTh Ha CBOOOIHOE MECTO B CTEKE.

J171 KOppeKTHOM paboThI MPOrpaMMbl TPEOYETCsl COXPaHATh B CTEKE Te
PErucTphl, KOTOpbIE OYAYT UCIIOJIb30BaHbI B Tene ¢pyHkuuu. Komanga

push arQ, gro;

3alMChIBAET PETMCTPOBYIO NIapy B BEpLIMHY cTeka. HacTositenpHO
PEKOMEHYETCA 3alUChIBaTh B CTEK 64-pa3psaHble ciloBa (HalpuMep,
PETUCTPOBBIE MApPhI), YTOOBI OCTABIATH yKa3aTelb Ha BEPLIMHY CTEKa
YETHBIM.

[ToxpoOuee o paboTe co crekoM cM. pasaen 5.1.4 KomaHgpl paboTbl co
ctekom Onucanua Asbika Accembnepa ans NM6403.

gr0 = [--ar5]; -Bpeructp gr 0 nomemaercs 3Ha4eHUE apaMmeTpa
dbyHKIHAN.

gr7 = - gr0; -3HadeHue, Bo3BpamaeMoe GyHKIHMEH, TOJKHO OBITh
3aIlMCAaHO B PETUCTDP gr 7.

pop ar0, grO0; - KOMaHAa YTEHUsI PETUCTPOBOM MaphI U3 BEPIIMHBI
CTeKa.

return; - KoMaHaa Bo3Bpara U3 GyHKIUH.

JIJ1 KOMIUJISIUH IpUMepa He0OX0IUMO B KOMAaHTHOM CTPOKE BBECTH
KOMaHJy:

nnce -g -m Step7.asm nai n. cpp —oSt ep7. abs

Cpenu BXOAHBIX TapaMeTPOB KOMITHIISITOpPAa NNTC BCTpedaeTcs (aii ¢
pacmupenuem .Cpp. Komnuiarop BOCOpUHUMAET €ro, Kak TeKCT Ha
a3bike Cu++ U B 3TOM cilydae Ipu peIaKTHPOBAHUU CBS3Ei
aBTOMAaTHYECKU 10OaBIIsIeT ONOIMOTEKY BpeMEHH BBITTOTHEHUST CH

(I'i bc. l'i b), moaTomy e€ MMst B KOMaHIHOU CTPOKE MOKET OBITh
OITYIICHO.

1.12 Ypok 8: lNepedasaembie u Bo3epawaembie 3HavyeHusi Tuna LONG

@Dain “main.cpp”

extern "C' {

Hcexonusli TEKCT PUMEPA, UCII0JIB3YEMOIO B JAHHOM YPOKE,
conepkutcs B daiiie st ep8. asms karanore: . . \ Tut ori al \ St ep8.

[Ipumep neMOHCTpUPYET BO3MOKHOCTh UCMOJIb30BaHUS 64-pa3psaHbIX
MIEPEMEHHBIX ISl TIepe/iayll B KaueCTBE apaMeTPOB B acCEMOIIEPHYIO
(YHKIUIO U TIOJTYYEeHHsI B KaUeCTBE BO3BPAIllaeéMOro 3HAUCHHUS.

// pynxyuu Neg Scal u Neg Vect obvsenenvl kax enewnue ¢ Cu-cesi3pl6anHuem

®
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I ong Neg_Scal ( long value );
| ong Neg_Vect ( long value );

}

int main()

{
long a = 0x2222222211111111;
long b = Neg_Scal (a);
long ¢ = Neg_ Vect(a);
return int(b-c);

}

@Daiin “step8.asm”
gl obal _Neg_Scal : | abel;
gl obal _Neg Vect: | abel;

nobits ".ny_data"

A long; // obvasnaemca 64-paspaonas nepemennasn A

end ".ny_data";

begin ".text"

// pynuxyus Neg_Scal na ckanaprom npoyeccope evinoansiem obpabomky 64-paspsonozo uucaa,

Il 3amensn e2o 3nax na I’lpOWlM@OI’lOJlOOfCHbZIJ

< Neg_Scal >

ars5 = ar7 - 2; // coxpansemcs ykazamenb cmexka

push ar0, gr0; // COXPAHSIIOMCsL pe2ucmposole napvl 8 CmeKe

push arl, grl;

ar0,gr0 = [--ar5]; // U3 cmeka cuumvléaemcsi 6X0OHOU napamemp QyHKyuu

grl = arQ; // 6 grl nomewaemes maaduiuiee cr080 napamempa

// 6 grizanucvieaemces (), u 00HO8pEMeENHO 6 g7 NOMEWAeMCa MAAOULAS YaACMb napamempa

// pynkyuu ¢ 06paAmMHbLIM 3HAKOM

grl =0 with gr7 = - grl;

// gblyumanue 3HaYeHull 08YX pecucmpos ¢ yuemom 3Haivenus graza nepenoca

gr6 = grl — gr0 - 1 + carry;

pop arl, gri; // 6occmanosiienue pecucmposvlx nap u3 Cmexd
®
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pop ar0, gr0;

return; Il 6o36pawaemoe snauenue nepedaémces 6 pecucmpax:
Il gr6 — cmapwas wacme, gr7 — maadwas wamo

// pynxyus Neg_Vect na sekmoprnom npoyeccope svinonnsiem oopabomxy 64-pazpsaono2o uucia,
I 3amensis e2o 3nax na NPOMUBONONONCHDIIL

<_Neg_Vect >
arb5 = ar7 - 2; // coxpansemcs ykazamenb Cmexka
push ar0, grO0; // COXPAHAIOMCsL pecucmposole napsl 8 Chexe

push ar1, grl;
arl = A // 6 arl13aepyacaemces aopec A

nbl = 0; // nb1 onpeodensiem pazdbuenue na s1emenmol 64-paspsaono2o
// 8eKmopa, yuacmeyowezo 6 apumemuieckux onepayusx Ha
// 6exkmoprom AJIY (nbl = 0 — pazouenus nem).

W w, // KOnupoBanue cooepiIcumozo menego2o pecucmpa nbl @
// pabouuii nb2

// usmenerue 3Haka 64-paspsaoHoeo yucia
rep 1 data = [--ar5] with O-data;
// pe3yibmam nomewaemcst 8 namsins no aopecy, Xpauswemycs ¢ pecucmpe arl

rep 1 [arl] = afifo;

gr7 = [arl++]; // MAAOWAs Hacmb pe3yibmama KORUPYemcs u3 namsamu 8
// pecucmp gr7

gré = [arl++]; Il cmapwas uacme pezynbmama Konupyemcsi uz HamMsImu 6
// pecucmp gré

pop arl, gri; // 6occmanosiienue pecucmposblx nap u3 Cmexd

pop ar0, gr0;

return:

end ".text";

KommeHTapuu k NMpumepy

IIpuMep cocTOUT U3 IBYX YaCTEH, BBIMOJIHSAIOIIMNX OAHO U TO K€
NeICTBUE — U3MEHEHUE 3HaKa 64-pa3psIHOro Yucia.

BameHa 3Haka Yucna Ha CkansipHm [poyeccope

OyHKIMA HAYMHAETCS C COXPAaHEHHUs B ar 5 ajjpeca BXOJHBIX MapaMeTpoB
Y COXPAHEHHUS UCIOJIb3YEMBIX B Telle QYHKIINH peructpos. lamee
3arpyaercst BXoAHo# mapametp. Tak kak oH umeeT tui | ong (64-0uta),
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TO HEOOXOAMMO HUCIOIB30BATh PETUCTPOBYIO Mapy: MylaIIee CI0BO
napamMerpa nomnazaaer B ar 0, crapiee — B gr O:

ar0,gr0 = [--ar5];
[TockonbKy aApeCHBIN PETUCTP HE MOKET UCIIOJIB30BAThCA B

apu(METHYECKUX ONEepalnsix, ero 3HaueHue He0OXOMMO CKOITUPOBAThH B
perucTp o0IIero Ha3HAYCHHUS:

grl = arQ;
HNucTpykius
grl =0 with gr7 = - grl;

B JIEBOI yacTH OOHYJNSAET peructp gr 1, a B mpaBoii BBITOIHACTCS
olepanus U3MEHEHUs 3HaKa PETUCTPa gr 1 U pe3ysbTarT 3arpykaercs B
gr 7. Peructp gr 1 ucnonap3yeTcs B JIEBOM U B IIPABOM 4aCTAX
MHCTPYKLIUU. B 3TOM citydae, [11si IOHUMaHUs TOTO, KAKUE K€ 3HAYCHUS
U B KaKO€ BpeMsl IPUHUMAET 3TOT PETUCTP, HEOOXOIUMO
PYKOBOACTBOBATHCSA CIEIYIOIINUM IIPABUIIOM:

MpaBuno Jlesas u npasas yacmu UHCMPYKYUU bINOJHAIOMCL 00OHOBPEMEHHO, d 8
Kauecmee UCXOOHBIX UCNONb3YIOMCS 3HAYEHUS. Pe2UCIPOs, KOMopble
XPAHUNUCH 8 HUX 00 8bINOJHEHUSL OAHHOU UHCTPYKYUU.

Takum 06pa3om, B MpaBoOi YaCTH MHCTPYKIIMH MCIIOJIb3yeTCS CTapoe
3Ha4YE€HME PEerucTpa gr 1, a B pe3ynbTaTe BBINOJIHEHNUS HHCTPYKLIUN EMY
MpUCBaNBaeTCsl HOBOE 3HaueHue. bonee moapobHO pobdiema
HCIIOJIb30BAHUA OJHOT'O U TOI'O K€ pECTrUCTpPa B OGCI/IX qacTiax
MHCTPYKLUU OIUCHIBACTCS B IpuiioxkeHuu A.3./crnonb3osaHune
Pernctpos B O6eunx Yactax CkanspHon NHCTpykuuu.

Onepamusigr6 = grl - gr0O - 1 + carry; oCyuecTBIsET
BBIUMTAaHUE 3HAYCHHM IBYX PETUCTPOB C yUETOM 3HaueHus (ara
nepenoca (ITogpo6uee cm. pazmen 5.1.11 ApudmMeTudeckue onepauu
OnucaHusa Asbika Accemb6nepa ana NM6403). 113 3Hadenus peructpa
gr1l(grl = 0) Berumraetcs 3HadeHue gr O(crapiiee CIIOBO BXOIHOIO
napameTpa (pyHKIUH), TIPU 3TOM YYUTHIBAETCS COCTOSIHUE OuTa
[IEPEHOCA, BBICTABICHHOE IIPEABIAYIIEH Olepalue.

Crapuiee ciioBo pe3yabTara nomeniaercs B gr 6. B cinyuae, ecnu
(dbyHKIMS Bo3BpamiaeT 64-pa3psiHOE 3HAUCHHUE, MITAIIIast 4acTh
pe3yabpTaTa JI0JIKHA 3arpyKaThes B gr 7, ctapiias — B gr 6.

3ameHa 3Haka Yucna Ha BekmopHom lNpoueccope

HNuctpykiuu nbl = 0; W w; ompenenstor pazouenue 64-pa3psiHoro
CJIOBA Ha 3JIEMEHTHI. B 1aHHOM city4ae, C10BO, IOCTYNAIOLIEE HAa BXO
BekTopHOro AJIY, Oyner mpeacTaBieHo, Kak OMH JIEMEHT, U IIEPEHOC
O6uUTOB OyJeT OCYIIECTBIATHCA B IIpeienax 64 pa3psios.

®
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rep 1 data = [--ar5] with O-data; - BekTOpHas HHCTPYKLIMS,
OCYIIECTRBIISIONIAsT apru(METUUECKYIO OTIEpaIliio Ha BeKTopHOM AJIY
(pasuocth onepanaoB X u Y, riae Ha onepana X MoaH HYJICBOH BEKTOP).
Onepanys U3MeHsIeT 3HaK BXOJHOTO MapamMerpa pyHKIIHHU.

rep 1 [arl] = afifo; -pesynaprar u3 af i f 0 nomeniaercsa B
MEPEMEHHYIO A, aJipec KOTOPOW HaxoaAuTcs B ar 1.

Janee crapmas 1 mutaamasi 4aCTH A KOMUPYIOTCS B PETUCTPBI gr 6 1
gr 7 COOTBETCTBEHHO.

Komnunsauusa NMpumepa

JIJ1 KOMIUJISIUK IpUMepa He0OX0IUMO B KOMAaHTHOM CTPOKE BBECTH
KOMaHJy:

nnmce -g -m Step8. asm nai n. cpp —oSt ep8. abs

1.13 Ypok 9: Onepauyuu Jloecuyeckou Akmueayuu u MackuposaHusi Ha BI1

HcexonHslli TEKCT IPUMEPA, UCII0JIB3YEMOI0 B JAHHOM YPOKE,
conepkuTcs B daiie st ep9. asms karanore: . . \ Tut ori al \ St ep9.

[Ipumep AeMOHCTpUPYET BBHINOTHEHHUE ONEPALIUH JIOTUYECKON aKTUBAIIUU
U Olepaly MacKupoBaHUs Ha BeKTOpHOM AJTY.

@Dain “main.cpp”

// pynkyus Mask obvsienena kax eneutnsis ¢ Cu-cesi3vl8anuem

extern "C'" void Mask ( long *A, int nmsk );

long Al 32]; // obwsisnenue maccusa uz 32 64-pazpsaonvix 6eKmopos

int main()

{

for (int i=0; i< 32; i++)
{

// Maccus 3anonHAemcs Ha4yanibHbIMU 3HAYEHUAMU
A[i] = 0x0102030405060708*i ;

}

Mask( A, 0x44); // evi306 hynryuu Mask, nepeulii napamemp — adpec maccusa
// 3Hauenul, 6Mopoil — MACKa.

return O;

@Daiin “step9.asm”

®
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gl obal _Mask: [ abel; // obvaensemes enobanvras memrxa Mask

data ".ny_data"
Tenmp: long = OI;

end ".nmy_data";

begin ".text"
<_Mask>
arb5 = ar7 - 2; // coxpansemcs ykazamenb Cmexka
push ar0, gr0; // 8 cmeke COXPaHAIMCs pecucmpogvle napol

push ar1, grl,;
push ar2, gr2;

ar0 = [--ar5]; // 6 arl 3aepysicaemces adpec maccusa

gr0 = [--ar5]; // 6 gr0 zazpyscaemcs macka: 00000044h
ar2 = ar0; // adpec 6X00H020 Maccuea Konupyemcs 6 ar2
grl = gr0 << §; // gr1 = 00004400

grO = gr0 or gri; /1 gr0 = 00004444

grl = gr0 << 16; Il grl = 44440000

grl = gr0 or grl; /1 gr0 = 44444444

arl = grl;

Il 6 nepemennyro Temp sanucvieaemcs snavenue macku: 4444444444444444h,
Il npu smom 6 pecucmp arl zanocumes adpec smotui nepemeHHoI.

[arl = Tenp] = arl, gr1i;

nbl = 80808080h;
W W,

// pecucmp ynpaenenus yHKyuel akmusayuu, 3a0aém oopabomky 6eKmopa, nodasaemozo
// Ha onepano X 6ekmopHo20 npoyeccopa.

flcr = 80808080h;

rep 32 ram = [ar 0++];
rep 32 data = [arl] with ram- data;

// npumerneHue 102udeckol OYHKyuYu akmusayuu xk cooepacumomy afifo.

rep 32 with not activate afifo;

€
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I evinoanenue onepayuu mackuposanus, macka xpanumes ¢ afifo, ¢ onepano X nonaoarom
Il 0annwie ¢ wunovl dannvix, 6 onepano Y oanuvie uz ram.

rep 32 data = [arl] with nask afifo, data, ram
Il pesynemam onpeayuu coxpansiemcsi 80 HewHel namsamu.

rep 32 [ar2++] = afifo;

pop ar2, gr2; // 6occmanosiienue pecucmposvlx nap u3 Cmexd
pop arl, grl,
pop ar0, gr0;
return;
end ".text";

KommeHTapum k Mpumepy

Oynkius Mask cpaBHUBAET 3HAUCHHE KaX10T0 8-pa3psiIHOrO JIEMEHTa
BEKTOpA CO 3HAYEHHWEM IIOpOTa U MPHU NPEBBILIEHUH 3aMEHSIET €r0
3Ha4YeHueM nopora. Hampumep, eciiu B MaccuBe ObLIT BEKTOP
1122334455667788hl , To nocie npumeHeHus nopora 44h K Kaxiaomy
€ro 2JIEMEHTY, MONYyUnuTCs 1122334444444444n] .

Ha Bxon ¢pynkuun nogaércs OaittoBbiil mopor. Oynkius Mask
COJICPKUT KOJI, TTO3BOJISFOIINN 1O 3TUM JaHHBIM C(OPMHUPOBATH
MOJTHOLEHHBIN 64-pa3psaaHblid BEKTOP MOPOra.

grl = gr0 << 8; // grl= 00004400h
grO = gr0 or gr1;//gr0O= 00004444h

grl = gr0 << 16; // grl= 44440000h
gr0 = gr0 or gr1l; //grO= 44444444h
arl = grl; //konuposanue cooepicumozo grl ¢ napmwiii pecucmp arl

[arl = Tenp] = arl,grl;

[TocnenHsist KOMaHa KOUPYET COAEPKUMOE PErUCTPOBOM MaphI B
namMsTh I10 aapecy Tenp, a 3aTeM 3aHOCUT 3TOT aApec B peructp ar 1.

HoBoe nonsTe, BBOAMMOE B JAHHOM IIPUMEPE - PETUCTP YIPaBICHUS
¢ynknueit akruBaruu f 1cr (f 2cr ). 3meck paccMaTpuBaeTcst TOJIBKO
JIOTMYeCKas aKTUBaLus, apupmeTndeckas OyeT pacCMOTpEHa B
CJICAYIOILEM YPOKE.

Peructp f 1cr ucnonb3yeTcs 1S ynpaBieHuUs: 0JJOKOM aKTHBAIHH,
PacmoNOKEHHBIM Ha TYTH JIaHHBIX, TT0JIaBa€MbIX Ha orepana X
BEKTOPHOTO Ipoiieccopa, peructp f 2cr cBsizaH ¢ onepanaom Y.

flcr = 80808080h; omnpenenser pazdueHue 64-pa3psaHOTO CIOBa,
nonaBaemoro Ha Bxoz X BII miis o0paboTku (pyHKIMEH akTUBauU, Ha 8
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3JIEMEHTOB 10 8 OuT. B 001mmiem cirydae 310 pa3dbueHrne MoKeT He
COBIIAJATh C TeM, KoTopoe 3axaercs nbl. (ITogpobHee cm. pa3nen 3.3.1
Peructpbl f1cr u f2cr Onucanusa Asbika Accembnepa ansa NM6403).

rep 32 ram = [ar O++] ; - BEKTOpa BXOJIHBIX JAHHBIX 3arpy:KArOTCS

B PErUCTP-KOHTEUHED I am

rep 32 data = [arl] with ram - data; - Ha BXOJ BEKTOPHOTO
AJIY u3 naMsTi NoCcTynaoT TPUALATh ABa OJJMHAKOBBIX BEKTOpa
TIOPOTOB U BBITOJHACTCA OnICpanus pasHOCTH BCKTOPOB JAHHBIX U

BCKTOPOB IMOPOTOB.

rep 32 with not activate afifo; -onepauus 1oruueckou
AKTUBAILIMY JAHHBIX, TonaBiuX B af i f 0 B pe3ysbTaTe BEIYUTAHUS.

[Ipu BRINOJIHEHUY JTOTHYECKOM aKTUBALMHU IPOLIECCOP aHAIU3UPYET
OWTHI BEKTOPA BXOHBIX JAHHBIX PACTIOJIOKEHHBIC B MECTaX, TIE Y

peructpa f 1cr crost HenyneBble 6uthl (cM. Puc. 1-5).

Puc. 1-5. PacnpocmpaHeHue 3Hakoebix bumoe ripu CosdaHuu Macku

1000000010<<01000000010000000100000001000

0|0|0|0f f1cr

0010110111({oo100010111100100000001110011 1o 1lolol1] x
T\ - - - - -
y YA i ] "y i ] " "~

Ecnu ananusupyemslit OUT paBeH eIMHUIIE, TO BIIPABO OT HETO 10
cienyrolero HeHyneBoro 6uta f 1cr Bce OUTHI BEKTOpa pe3yabTaTa
3aIOTHSIIOTCS €IUHULICH, €CITU HYJb, TO OUTHI CIIpaBa 3alOTHSIIOTCS

HYJIEM.

B nanHoM ciydae Haj onepaHioM JOTOJHUTEIBHO COBEPIIACTCS
oreparus oTpuiianus. B pesynbrate 0aliThl, 3HAUCHUE KOTOPHIX OBLIO
MEHbIIIE MTopora, npeBpatuiuck B 0, ocranbHbie B —1. Pesynbrar
onepanuu noMeniaercs B af i f 0. Onepauust oTpULIaHNS BBIIOJIHAETCS HA
BekTOpHOM AJIY, MOATOMY OHA MPUMEHSIETCS K YK€ aKTUBUPOBAHHOMY
BekTOopy. bosnee noapo6HO MOPSAAOK BBHIMIOJIHEHUS TPeoOpa3oBaHUil Ha
BEKTOPHOM Ipolieccope onucad B myHkTe 1.4.6 MNopsaok BbINONHEHNs
npeobpasoBaHui Hag AaHHbIMKU Ha Bl qokymenta NeuroMatrixd

NM6403. OnucaHue fA3bika Accembnepa.

PesynbTaT akTuBanmu, nexanui B af i f 0, 3atrem ucnonp3yercs st
BBITIOJTHEHUSI MACKUPOBAHUS, TI0O UTOTaM KOTOPOTO BCe 3HaYCHUS 0alTOB
HCXO/JIHOT'O0 MAaCCHBA, MPEBBIIAIONINE TOPOT 3aMEHSAIOTCS 3HAUEHUEM
nopora. CyTb orepanuu MacKMpoBaHus puBezeHa Ha Puc. 1-6:
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Puc. 1-6. Onepauus Jloeuyecko2o MackuposaHusi

X7 X Xs Xy X3 X2 X1 Xo Bxox X
and and and and and and and and
FF 00 FF FF 00 00 FF 00 Macka

andnot andnot andnot andnot andnot andnot andnot and not

Y5 Ys Ys Yy Y3 Y, Y1 Yo Bxon Y
! ! ! ! 1 ! ! 1

pe3yabTar
X7 Ye Xs Xy € Yo X1 Yo onepatm

Komnunsauuna NMpumepa

Omneparus JOTHYECKOTO MAaCKUPOBAHHUS BBITIONHSACTCS MPU BBI30BE
CIEAYIONIEH HHCTPYKIIUU:
rep 32 data = [arl] with nask afifo, data, ram

B nanHOM ciydae Bexropa u3 af i f 0 ucrosb3yroTcst B KauecTBe MacKy,
JAHHBIE, CUNTHIBAEMbIE W3 BHEIIHEH MaMATH — onepaH] X, JaHHbIEC U3
r am— onepany Y. Hang BceMu HabopaMu BEKTOPOB, TPUHUMAOIIINX
y4JacTue B BHIYMCIICHUSX, BBIIIOJIHACTCS IPeoOpa3oBaHue:

(X and MASK) or (Y and not MASK)

Kaxk Bunno u3 Puc. 1-6, B Tex mo3unusix, Ha KOTOPBIX B Macke CTOsT 1, B
CJIOBO pe3ylibTaTa OyIyT 3alucaHbl 3JIEMEHTHI BEKTOpa ¢ BXoAa X, Ha
ocTaJbHbIE MECTa MONAAYT IEMEHTHI BeKTopa co Bxona Y. Takum
o0pasoM, B Te O3UIINH, Ha KOTOPHIX B af i f 0 cTosaT 1, OyayT 3amucanbl
outel u3 Tenp (peructp ar 1), B TeX MO3MIMIX, HA KOTOPBIX CTOAT 0,
OyIyT 3amMcaHbl OMTHI M3 MacCHBA JaHHBIX (I am).

rep 32 [ar2++] = afifo; -pe3ynbrar coXxpaHseTcs BO BHEIIHEN
MIaMSATH.

JIJ1 KOMIUJISIUK IpUMepa He0OX0IMMO B KOMAaHTHOM CTPOKE BBECTH
KOMaHJy:

nnce -g -m Step9. asm nai n. cpp —oSt ep9. abs

1.14 ¥Ypok 10: Onepayusi Apu¢gpmemuyeckou Akmusayuu

HcexonHsli TEKCT IPUMEPA, UCII0JIB3YEMOI0 B JAHHOM YPOKE,
conepkutcs B daiie st epl0. asms karajiore:
..\Tutorial\SteplO.

[Tpumep neMOHCTPUPYET BBHIIOTHEHUE ONIEPALUU apUPMETUIECKOI
aKTUBalMU Ha BEKTOpHOM npoueccope. Gynkuus AddSat ur at e()
BBITIOJTHSIET MOAJIEMEHTHOE CYMMHPOBAaHHE IBYX OAMTOBBIX MAaCCHBOB,
COCTOSAILMX U3 3JIEMEHTOB, 3HAYEHUSI KOTOPBIX JIEKAT B TUAINIA30HE OT
-128 no 127. B ciyuae nepenosiHeHUsI (PYHKITUS 3aMEHSET 3HaUYCHNE Ha

®
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MHUHHMAaJIBHO BO3MOXKHOC OxFF (-128) B ciIy4ac OTpHLATCIHLHOI'O
MEPETOTHEHUS UM Ha MaKCUMaJIbHO BO3MOkHOEe OX7F(127) B ciyuae
IOJIOKUATEIBHOTO IIEPEIIOJIHEHUS

@Daiin “main.cpp”

Il pynxyusn AddSaturate obvsaenena kax enewnss ¢ Cu ceaszvleanuem

extern "C' void AddSaturate( long* Srcl, long* Src2, |ong* Dst);

l ong SRCL[ 32]; // nepewlil 6Xx00HOU MACCUB
I ong SRC2[ 32]; // 6mopoti 6x00HOU MACCUE
| ong DST[ 32]; // maccue pesynrbmamos
int main()

{ // 3anonneHue Maccu8os8 HaA4aIbHbIMU 3HAYEHUIMU

for (int i =0; i < 32; i++)
{
SRC1[i] = 0x0203040504030201*i;
SRC2[i] = 0x0807060804050607*i ;
}

Il v1306 accembnepnol hynxyuu ¢ nepedaueti mpéx napamempos
AddSat urat e( SRC1, SRC2, DST );
return O

@Daiin “stepl0.asm”
gl obal _AddSaturate: | abel;

data ".data"

Masks: |ong[24] = ( 0000000000000001hl,  // mampuya ons nepsozo npoxoda
0000000000010000hI,
0000000100000000hl,
0001000000000000hl,

0000000000000000hI dup 4,

0000000000000001hl,  // mampuya ons émopozo npoxoda
0000000000000100hNlI,

0000000000010000hI ,
0000000001000000hI ,

®
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end ".data";

begin ".text"

<_AddSat ur at e>

ar5 = sp - 2;
push ar0, grO0;
push arl, grl;
push ar4, gr4;
push ar6, gr6;
gr0O = [--arb5];
grl =[--arb];
ar4 = [--arb];
ar0 = gro;
arl = grl;
ar6 = Masks;

0000000000000000h!l dup 4, [/ mampuya ona mpemvezo
0000000000000001hl, /I npoxooa
0000000000010000hI ,

0000000100000000hI ,

0001000000000000hI

0000000100000000h!l , /] mampuya ons vemsépmozo
0000010000000000hl Il npoxooa
0001000000000000hI

0100000000000000hlI ) ;

I nepswtii 6xoonoti napamemp (SRCL)
Il emopoti exoonoi napamemp (SRC2)
Il mpemuii 6xoonoit napamemp (DST)

Il adpec b6yghepa, xpanawezo éecosvie kodphpuyuenmol

flcr = OFF80FF80h;  //konpueypayus apugpmemuueckoii pynxyuu axmusayuu

// onpedenenue Kougusypayuu paboueti mampuywl 0Jisl NePE020 Wa2a BbIYUCIEHULL

nbl = 80008000h; // 4 cmonbya
sb = 03030303h; /' 8 cmpox
®
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// cpasy éce secosbie Koappuyuenmuol (0151 uemvlpéx mampuy) 3azpyaxcaromesi 8 wfifo,
Il a 6 menesyro mampuyy nepedaémes monvko 8 cnoe 6 coomsememeuu co 3navenusmu S u nbl

rep 24 wfifo = [ar6++],ftw, ww

Il nockonvky pabouas mampuya yice 3a2pyAcena, MO’CHO RPUCIIYRUND K 3a2PYy3Ke MeHesou
// Mampuyvl HOBOU NOPYUETL 8ECOBLIX KOIPDUUUECHIMOE U ONPEOeIUmb HOBYI0 KOHpuU2ypayuio.

nbl 80808080h;
sb 00030003h;

// 8bluUCaeHUs Ha pabodell Mampuye 8blNOIHAIOMCS NAPALIEIbHO C 3A2PY3KOU MEeHEeBO,
// cnedyowue 08e UHCMPYKYUU GbINOTHAIOM NPeodpa308anue paspioHocme U NOINEMEeHMHOe
// cnodicenue 6X00HbIX 6eKMOPO8.

[arO++], ftwwith vsum, data, O;

rep 32 data
rep 32 data = [arl++] with vsum, data, afifo;

W w, // KOnupoganue meHesol Mampuyvl 8 paboyyo
nbl = 80008000h;
sb = 03030303h;

// 8bINOIHEHUE apuUpMemuuecKoll akKmusayuu ¢ NOCIe0VIOWUM npeodpa308anuem papaoHoCmu

rep 32 ftwwith vsum, activate afifo, O;

// 8036pawerue K Hauamy UCXOOHbIX MACCUBO8 Ol 00PAOOMKYU 8MOPBIX NOJOGUH BEKMOPO8
ar0 = gro;

arl = grl,

// coxpaneHue pe3yibmamos nepeoco uaza npeoopa3o06aHus 6 ram

rep 32 [ar4],ram = afifo;

W w,

I 6m0poﬁ waz 8bIYUCIEHU NOJIHOCTbIO noesmop:sem neprllZ, omJjudue 6 eecax mampuybl.

nbl = 80808080h;

sb = 00030003h;

rep 32 data = [arO++], ftwwith vsum, data, O;
rep 32 data = [arl++] with vsum, data, afifo;
W w,

// UHCMPYKYUsi akmusupyem Oannvie, npeodpasyem pasmepHocns U CKIa0bleaen ¢
// pe3yibmamom nepeoco npoxood.

rep 32 with vsum, activate afifo, ram

€
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// pe3ynvmam ebluucieHull COXPaHAemcs 8 namsimu.

rep 32 [ar4++] = afifo;

pop ar6, gré6; // 6occmanosiete pecucmpossbix nap u3z cmexa
pop ar4, gr4;
pop arl, grl,;
pop ar0, gr0;
return;
end ".text";

KommeHTapum k Mpumepy

Boruncnenus B mpuMepe BBITIOIHAIOTCS B JIBa 3Talla, 4TO CBSI3aHO C
npeoOpa3oBaHUEM pa3psTHOCTEN BXOAHBIX BeKTOpoB. CHauana
00pabaThIBatOTCs YEThIpE MIIAIINX 3JIEMEHTa BXOJHBIX BEKTOPOB, a
3areM 4yeThipe crapimux (cm. Puc. 1-7).

®
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Puc. 1-7. MampuuHbie Onepayuu nipu lNoanemeHmHom CrioxeHuu Bekmopos

8 0 0 0 0
4 olo|lolol1lolo]|o
7 0 0 0 0
6 0 0 0 0
3 olo|lo|lolol1lo0]o0
5 0 0 0 0
a7 1 0 0 0 -
2 olo|lo|lololol1]o
3 0 1 0 0
2 0 0 1 0
1 olo|lolololo|o]|1
1 0 0 0 1
l !
A) 4 3 2 1 B) ololololal3]2]1
8 1 0 0 0
8 1/olololo|o]olo
7 0 1 0 0
6 0 0 1 0
7 ol1|/ololololo]o
5 0 0 0 1
4171 o 0 0 0 -
6 olo|1]lolololo]|o
3 0 0 0 0
2 0 0 0 0
5 olo|lo|1]lololo]o
1 0 0 0 0
l !
B) 8 7 6 5 I gl7]le6]5]o0flofo]o
+
ololololal3|2]1
sl716ls5lal3|2]1

OYHKIMS BBITOJIHAET CJIECAYIONIYIO MOCIEI0BATENIbHOCTh AEHCTBUM:

® 3arpyxaer Beca B MaTPHILY JUIsl BEITIOJTHEHUS IPE0Opa30BaHUs
pa3psAIHOCTH, Kak n300paxxeHo Ha Puc. 1-7A;

®
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* BreimonHsieT npeodpazoBaHue MIIAIINX TOJOBHH JIBYX BXOJIHBIX
BEKTOPOB U3 8-MU B 16 pa3psI0B U MOJIEMEHTHO CKJIAbIBACT
peoOpa3oBaHHbIE BEKTOPA;

¢ [Ipumensier apudMeTHIECKYrO GYHKIIHIO aKTUBAIIUHU (HACHIIIICHWUS)
JJTA 3aMEHBI CYMM, IIPEBBICUBIINX Auana3oH —128 .. 127, Ha
MMOTPAaHWUYHBIC 3HAUYCHUS TUAIIA30HA;

* Brmoanasier obpaTtHoe npeodpa3oBanue U3 16-tu B 8 OUT, Kak
nzobpaxeno Ha Puc. 1-7b;

* CoxpaHsieT pe3yJIbTaT MepBOro Mpoxoja Bo BHYTpeHHEM Oydepe r amn

* BhInosiHsAeT aHATOTUYHbBIE TPeoOpa30BaHus Ha/l CTAPIIUMU
MOJIOBUHAMH BXOJIHBIX BEKTOPOB, Kak n300pakeHo Ha Puc. 1-7Bu T, a
3aTeM CKJIQAbIBAET PE3yJbTAThI IEPBOTO U BTOPOI'O IPOXOIO0B.

[lepexomst K 0COOCHHOCTAM peann3aluy AIropuTMa HE0OX0IUMO
00paTuTh BHUMaHHUE Ha TO, YTO BECOBbIE KOAPPHUIIMEHTHI, XOTS U
IIPUHAJUIEKAT YETBIPEM Pa3HBIM MaTpHLaM, 3arpyxatorcs B W i f o
OJTHOI KOMaHIOH’:

rep 24 wfifo = [ar6++], ftw, ww

3T0 011HO U3 cBOiCTB W | f 0, mo3BoOIsTOIIIEE JOOABIATH M BEIOUPATH
kod(dunments! nopuusimu. [locne Toro, kak onpeaeneHa KOHPUTypaus
TEHEBOW MaTPHIIbI, MPOIIECCOP B COOTBETCTBUU C ITOW KOHPUTYpaIueit
BBIOMPAET HEOOXOIMMOE KOJTMYECTBO BECOB, ITpeoldpa3ys ux B ¢popmMar
TeHeBOM Matpullbl. OctaBmmecs B Wl i f 0 Beca JoKuAat0TCs CBOEH
ouepeu.

NHucrpykuus
rep 32 data = [arO++], ftwwth vsum, data, O;

COBMEIIAET B ceOe BHIMOJIHEHUE OTICpAIH B3BEIICHHOTO CYMMHUPOBaHUS
C 3arpy3Koil HOBOM MOPIMH BeCOBBIX KO3 duirentos (f t W) B TeHEBYIO
MaTpHILy.

HNHucrpykuus
rep 32 ftwwith vsum, activate afifo, O;

BBITIOJTHSIET apu(PMETHUECKYIO aKTUBAIINIO (HACKIIIEHHE) Habopa
BEKTOPOB, XpaHsmuxcs B af i f 0, a 3aTeM akTUBUPOBAHHbBIC TAHHBIC
MOCTYTAOT HA MATPHYHOE YCTPOMCTBO YMHOKEHUS, TJI€ TIPOUCXOIUT
BO3BpaT oT 16-Tu k 8-Mu Outam.

Heckonbko ¢10B HE00X0AUMO CKa3aTh 00 apupMETHIECKON aKTUBALIUY.
Omna Ha3bpIBaeTcst apupMETUIECKOH, TOCKOIBKY MIPUMEHSETCS TOJIBKO B
TOM Clly4yae, Korja Ha BekTopHoM AJIY BeimonHsercs apudmernyeckas
omnepauus, HanpuMep: act i vate ram + dat a, uinu

0 — activate afifo.Onepanus B3BEIIECHHOTO CYMMUPOBAHUS TaKKe
ABISIETCA apU()PMETHUECKOM, TOITOMY B TIape C HEH BHIMOIHACTCS UIMEHHO
(GyHKIMS HACBHILICHUS.
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Puc. 1-8 npuoaut npumep toro, kak peructp f 1cr (f 2cr) ynpasnser
apudpMeTnuecKkor (YHKIIMEH aKTUBAIINH:

Puc. 1-8. YnpaeneHue Apugpmemuydeckol @yHkuueld Akmusayuu

1111111110<<11000000011111111100000001111111110000000flcr

Komnunsauusa MNMpumepa

Brixon 3a npenensl quanazona —128. . 127 B 16-pa3psigHoM yucie
MOKET OBITh OOHAPYKEH MO CIEAYIOIIEMY IIPU3HAKY: HECOBIAICHUE
3HaYeHUH 3HAKOBBIX OUTOB. Ecin 16-pa3psaHoe Yicao NpUHAAISKUT
oTnpeAenEHHOMY BBIIIE TUANIA30HY, TO OUTHI ¢ 7-0T0 10 15-bIif ABISAIOTCS
3HakoBbIMU (Ha Puc. 1-8 momeuens! cepsim). B ciiydyae ecnu 3HaueHue
XOTs ObI OIHOTO 3HAKOBOTO OUTA OTIMYACTCS OT 3HAYCHUS CaMOT0
cTapiuero Oura (Ha pUCyHKe 3aTeMHEH OOJIbIIIE OCTAIBHBIX ), MOXKHO
YTBEPK/1aTh, UTO 3TO YMCIIO JIEKUT BHE 3a/IaHHOTO IMaIa30Ha. JTOT
aHaJN3 SBJISETCS OCHOBOM (DYHKIIMH HACBIIICHUS.

B peructpe f 1cr Bce 3HaKOBbIE OUTHI 3JIEMEHTOB JJAHHBIX TOMEYAIOTCS
enuHunamu. [Ipu 06paboTKe BXOJHOTO BEKTOpA MPOLECCOP CPAaBHUBACT
BCE €ro OMTHI, PACIOJIOKEHHBIE IO/ eAMHIUYHBIME Outamu f 1cr ¢
CaMbIM CTapUIMM OMTOM 371eMeHTa. Ecnu Bce 3HaKOBbIe OUTHI UMEIOT
OJIMHAKOBOE 3HAYCHHE, TO MPEBBIICHNS AUana3oHa He 00HAPYKEHO,
YHCII0 IpOoITycKaeTcs uepe3 puiabTp 6e3 n3MEeHEHUI.

B ciydae ecnu B JaHHOM DJIEMEHTE KaKHe-TO U3 3HAKOBBIX OHT
OTJIMYAKOTCS OT CAMOT'0 CTAPUIETO, JETEKTUPYETCS BBIXOJ 3a JUAIAa30H U
YUCIIO 3aMEHSAETCS] MAKCUMAJIBHBIM WJIM MUHUMAJIbHBIM YHCIIOM
nuana3oHa (OmsITh TAaKM B 3aBUCUMOCTHU OT 3HAUCHUS CTApIIero OuTa).

JUist KOMIUAJISIIAK TpUMEpa He00X0AUMO B KOMaHTHOW CTPOKE BBECTH
KOMAaHJy:

nnce -g -m Stepl0. asm mai n. cpp —oSt epl0. abs

1.15 Ypok 11: Ucnonb3oeaHue Luknuyecko2zo Cosuzamens Ha Bl

Hcxoaublii TEKCT MMPUMEPA, UCTIOJIB3YEMOTO B IAHHOM YPOKE,
conepxutcs B (aiisie st epll. asms kaTayore:
..\ Tutorial\Stepll.

[Ipumep AeMOHCTpUPYET UCTIOIH30BAHUE ONEPALIMH LUKINYECKOTO
CIBUTA Ha BEKTOPHOM IpOIecCcCope PH padoTe ¢ OMHAPHBIMHU
anemeHTamu. [Iporpamma u3MeHsIeT MOPSI0K OMTOB BO BXOJHOM 64-

€
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pa3psAHOM CJIOBE JTAHHBIX Ha IPOTUBOMOIOKHBIA. MEHSIOTCS MecTaMu
O-oif 1 63-uii OUTHI, 1-bIi U 62-0M, U T.]I.

@Daiin “main.cpp”
// pynryus ReverseBits obvsenena enewineti ¢ Cu-cesa3vlanuem

extern "C' |long ReverseBits(long Src);

int main()

{
| ong A = Ox5555EEEEAAAATTTT; [ ucxoonoe uucio
l ong B = OXEEEESS5557777AAAA;  // ooicuoaemuiii pe3ynbmam nepecmanosxi 6umos
long C = ReverseBits(A); // C codepoicum nepecmasiennoie Oumol

Vi CpasHeHue pesyibmama BBIMUCTICHUTL C OHCUOAEMBIM 3HAYEHUEM

if (B==0 return 1; // pe3ynbmam co8nal ¢ 0AHCUOAeMbIM
el se return -1; // pe3yiomam e CO8Nal ¢ 0AHCUOAeMbIM
return O;

}

@Daiin “stepll.asm”
gl obal _ReverseBits: | abel;

data ".data" I 6ecoswvie KoapPuyuenmol 015 nepecmano8Ku GUMO8

Wi ghts: long[64] = ( 11 <<63, 1l<<61, 1l<<59, 1| <<57,
1l <<55, 11 <<53, 1l<<b1, 1l <<49,
1l <<47, 1l <<45, 1| <<43, 1l<<41,
11 <<39, 11<<37, 1l<<35, 1l <<33,
1l <<31, 1l<<29, 1l<<27, 1l<<25,
11 <<23, 1l1<<21, 1I<<19, 1l<<17,
1l <<15, 11<<13, 1l<<11, 1l<< 9,
li<< 7, 1ll<< 5, 1l<< 3, 1ll<< 1,
1l <<62, 1l <<60, 1l<<58, 1l <<56,
1l <<54, 11 <<52, 1I<<50, 1l <<48,
1l <<46, 1l <<44, 1l<<42, 1l<<40,
11 <<38, 1l<<36, 1l<<34, 1l <<32,
11 <<30, 1I<<28, 1l<<26, 1l<<24,
1l <<22, 11<<20, 1I<<18, 1l<<16,
1l <<14, 1l<<12, 1l<<10, 1l<< 8§,
ll<< 6, 1ll<< 4, 1l<< 2, 1l<< 0);
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end ".data";

n

begin ".text"
< ReverseBits>
ar5 = sp - 2;

push ar0, grO0;

ar0 = Wi ghts; //6 arQ 3azpyscaemcs adpec maccuga 6ecog 01 mampuysl BI1
nbl = OFFFFFFFFh; // 64 cmonbya
sb = OFFFFFFFFh; // 32 ecmpoxu

// 3aepy3xa nep8oeo Habopa 6ecosvix Ko huyuenmos 6 pabouyro Mampuyy
rep 32 wfifo = [arO++],ftw, ww

// 3aepy3Ka 6mopoeo Habopa 8ecosvix KOIPDUYUEHMOE 8 MEHEBYI0 MAMPULY
rep 32 wfifo = [arO0++],ftw

// 080 BXOOHBIX OAHHBIX HANPAMYIO U3 CIEKd 3A2PYAHCACMCS 8 Fam U 0OHOBPEMEHHO NOOAEMmcs
// Ha 6x00 X MAmMpuuHo20 yCmpoucmeda YMHONCEHUS.

rep 1 ram=[--ar5] with vsum, data, O;
W w,

// nocie 00HO8AEHUA KOIDPDUYUEHMO8 MOACE CTOBO BXOOHBIX OAHHBIX NOOAEMC S U3 Fam
// Ha 6x00 X, a no nymu yukiuyecku cogueaemcsi Ha I oum enpago

rep 1 with vsum, shift ram afifo;
rep 1 [ar5] = afifo;

gr7 = [ar5++]; // Maadutee cro6o eexmopa pesyabmama — 8 gr7
gré = [ar5++]; // cmapuiee c106o eexmopa pesyivmama — 6 groé
pop ar0, gr0;
return:

end ".text";

KommeHTapuu k NMpumepy

JU71st 3aTI0JTHEHUSI MacCHUBa BECOBBIX KOA()(DUIIMEHTOB B IpUMeEpe
HCIIOIb3YIOTCS KOHCTAHTHBIC BBIPAKCHM S, BBIUMCIIIEMBIEC HA DTAIIe
KoMIusui. KoMnunsaTop crocodeH BRIYUCIATh KOHCTAHTHBIE

€
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Komnunsauusa NMpumepa

BBIPAKEHUS, PE3yJIbTaTOM KOTOPBIX sIBJIsEeTCS 64-pa3psaHas KOHCTaHTa
JUISL 3aIIOJTHEHUS STYECK MTaMATH.

B npumepe ucnonb3yercs MakCUMalIbHO BO3MOXKHOE pa30MeHNe MAaTPHIL:
64 cronbua u 32 crpoku. [Ipu 3TOM BEKTOpa BXOAHBIX JaHHBIX
pa3duBaOTCs Ha TPUILATH JBA 3JIEMEHTA Pa3psIHOCTHIO 1O 2 OuTa, a
PE3yIABTUPYIOIINNA BEKTOP COCTOUT U3 IIECTUICCATH YETHIPEX OMHAPHBIX
3JIEMEHTOB.

HNHucrpykuus
rep 1 ram=[--ar5] with vsum, data, O;

oOpariaeTcsi HeOCPEICTBEHHO B CTEK, CYUTHIBAET BXOJAHOM BEKTOD,
3arpy>kaet ero B I am a rnoka oH MPOXOJUT MO LIUHE TaHHBIX AyOIupyeT
€ro M OTHPABIISIET HAa BXOJ X MaTPUYHOTO YCTPOMUCTBA YMHOKEHHUSI.

NHucrpykuus
rep 1 with vsum, shift ram afifo;

MPY MOMOIIU KJII0YEBOro cioBa Shi f t akTUBUpYeT HIUKIMYECKUMA
CABUTATCIIb, 1 BCKTOP JAHHBLIX U3 r ameI/I MpoxoaA¢ 4€epe3 HCTO
CABHUTaeTcs Ha OAMH OUT BIPABO, TAK YTO HYJIEBOM OUT CTAHOBUTCA
LIECTHIECAT TPEThUM, MIEPBbIil HYJIEBBIM, BTOPOU MEPBBIM, U T.1I.

ukIraecKuii CIBUT MOXKET MPUMEHSTHCS TOJIEKO K BEKTOPaM,
MOJITaBaeMbIM Ha BXOJ X MaTPUYHOTO YCTPOHCTBA YMHOKEHHS.
PazOuenne BekTOpa Ha 3JIEMEHTHI HUKAK HE YUUTBIBAETCS, TAK UTO
MITAIIAN OUT OJJHOTO JIEMEHTA ITOCIIE CIBUTA CTAHOBUTCS CTAPIIAM
OouToMm ero cocena crpasa. Eciiu Takoe MoBeIeHUe CIBUTATEIST MEIIaeT
MPaBUIHLHON 00pabOTKe TaHHBIX, MOKHO 3aMacKHPOBATh OT/IEIbHbIC
outel. B cirygae paccmatpuBaeMoro npumepa B JOMOJIHUTEITLHOM
MaCKHUPOBaHHH HET HEOOXOAMMOCTH, TIOCKOJIbKY ITPH TAKOM Pa30HEeHUHN
Matpuilbl (32 cTpoku u 64 cronbira) 00padaThIBAIOTCS TOJHKO YETHBIE
OWTHI SIIEMEHTOB BXOJHOTO BEKTOPA, HEUETHBIC UTHOPUPYIOTCS.

Taxum 00pa3oM, BXOJHOH BEKTOP ABAKIBI IIPOXOIUT Yepe3 MaTPHILY,
cHavayia 00pabaThIBalOTCS €ro Y€THBIC OUTHI, a 3aTeM, IIyTEM CIBUTA
HE4ETHBIC OUTHI CTAHOBSTCS YETHBIMU, M TAKXKE MTOIBEPTAIOTCSI
obOpaboTke.

JIJ1 KOMIUJISIUH IpUMepa He0OX0IUMO B KOMAaHTHOM CTPOKE BBECTH
KOMaHJy:

nnmce -g -m Stepll. asm main. cpp —oSt epll. abs

1.16 Ypok 12: Ucnonb3oeaHue BekmopHoz2o Peaucmpa VR

HcexonHsli TEKCT IPUMEPA, UCIIOJIB3YEMOI0 B JAHHOM YPOKE,
coniepkuTcs B daiie st epl2. asms karainore: . . \ Tut ori al \ St ep12

®
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[Ipumep 1eMOHCTPUPYET UCIIOJIb30BAaHUE PETUCTPA VI IS JOOABICHHUS
OJIMHAKOBOM KOHCTaHTHI KO BCEM 3JIEMEHTaM MaccuBa |6-pa3psaHbIX
YHCell.

@Dain “main.cpp”

// pynxyus AddBias obwsenena xax enewnss ¢ Cu-césaszvieanuem

extern "C' void AddBi as( short* buff, int size, long bias );

| ong Data[ 1024] ; // maccus uz 1024 64-pazpsouvix sexkmopos (4096 snemenmos)

int main()
{

Il yuxn navanvro2o 3anonHenus Maccuéa OAHHbIX
Dat a[ 0] = 0x0001000100010001;

for (int i =1; i < 1024; i++)
Data[i] = Data[i-1] + 0x0001000100010001;

// evi306 hynxyuu AddBias
AddBi as( (short*)Data, 4096, 0x0012001200120012 );

return O;

@Daiin “stepl2.asm”
gl obal _AddBi as : 1 abel;

data ".data"

Il 6eca ons mampuybl, eounuunas OUA2oHAIb, OaHHble HPOXOOAM 63 U3MeHeHUl
Weights: long[4] = ( 1, 1I<<16, 1l1<<32, 1l<<48 );
end ".data";

begin ".text AAA"
<_AddBi as>
ar5 = sp - 2;
push ar0, gro0;
push ar4, gr4;

gr4 = [--ar5]; Il aopec maccusa

®
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grO = [--ar5]; // konuuecmago 16-pas3psaoHbix c106 8 Maccuge
nbl = 80008000h; // 4 cmonbya
sb = 00030003h; // 4 cmpoku

11 gr0 npeobpaszyemcs uz kon-éa 16-paspsaonvix ciog 8 Kon-60 64-paspaonbix 6eKmMopos
ard = Wights with gr0 >>= 2;

// 8eca 3azpyaxcaromesi 6 pabouyio Mampuyy
rep 4 wfifo = [ar4++], ftw, ww

vr = [--ar3g]; // & pecucmp vr 3az2pyscaemcs KOHCMAaHMHbIL 6EKMOP

11 gr0 6yoem onpedensmo koauwecmso yuxios, 20e Kaxcowlil Yuki oopabamoléaem
// no 32 eexkmopa

ar0 = gr4 with gr0 >>= 5;
ard = gr4 with gro--;
<Loop>
if > delayed goto Loop with groO--;
// 6X00HbLE 86eKMOPA, NPOXOOS Uepe3 MAMPUUHBII YMHONCUENb, CYMMUPYIOMCSL C VI
rep 32 data = [arO++] with vsum, data, vr;
rep 32 [ar4++] = afifo;

pop ar4, gr4;
pop ar0, gr0;
return;

end ".text AAA";

KommeHTapuu k NMpumepy

Oynxus AddBi as 106aBinseT K KaxxaoMy 16-pa3psiiHOMY JIEMEHTY
BEKTOPOB BXOJIHBIX JIaHHBIX KOHCTAHTY. Ornepanys BbIIOJIHAETCS Ha
BEKTOPHOM IIPOLIECCOPE C UCIIOIB30BAHUEM PETUCTpPa VI .

Peructp vr oGmagaer TeM NpeuMyIIECTBOM, YTO HE TpeOyeT J0oIron
3arpy3KH M HE 3aBUCHT OT KOJIMYeCTBa 00padaThiBaeMbIX BEKTOPOB. OH
3ayMBIBAJICS, KaK PETUCTP, XPaHSIINNA KOHCTAHTY, JO0ABIISIEMYIO KO
BCEM 2JIEMEHTaM BEKTOPa, MMOJIyYCHHOTO B PE3yJIbTaTe B3BEIICHHOTO
CYMMHPOBaHHUsI. DTO, B HEKOTOPOM CMBICJIE, allbTepHaTHBa Oydepy r am
B KOTOPOM XPaHATCS OJJMHAKOBbIE KOHCTAHTHBIE BEKTOpa. B oTIenbHBIX
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Komnunsauusa MNMpumepa

ClIydadaXx perucTtp VI TIO3BOJISICT IOJIHL30BATECIIIO BI:ICB06OI[I/ITL OCHOBHBIC
oydepa BII (ram dat a, af i f 0), 3ameHuB X B kauecTBe onepanaa Y B
OIepaliy B3BELICHHOT0 CyMMHUpOBaHus. bonee monpobHas unpopmanus
O PETUCTpE VI COAEpKUTCSA B yHKTE 3.3.4 Perncrp vr nokymeHnra
NeuroMatrix(D NM6403. OnucaHue A3bika Accembnepa.
NHucrpykuus

vr = [--ar5];

3arpy’kaeT BEeKTOp KOHCTAHT U3 CTeKa B 64-pa3psaHbIid pEerucTp Vr .

NHucrpykuus
rep 32 data = [arO++] with vsum, data, vr;

N00aBJIsIeT BEKTOP KOHCTAHT, XPAHSIIMICS B VI , K pe3yJIbTaTy
B3BEILIEHHOT'O CYMMHPOBAHUS.

JUist KOMITUAJISIIIAK TpUMEpa HE0OX0AUMO B KOMaHTHOW CTPOKE BBECTH
KOMAaHJy:

nnce -g -m Stepl2. asm mai n. cpp —oSt epl2. abs

1.17 Ypok 13: Paboma ¢ Makpocamu

@Dain “main.cpp”

Hcxoaublii TEKCT MIPUMEPA, UCTI0JIB3YEMOTO B TAHHOM YPOKE,
conepxutcs B (aitsie st epl3. asms katanore: . . \ Tut ori al \ St ep13

[Ipumep AEMOHCTPUPYET ONKCAHUE U NTOACTAHOBKY MAKPOCOB C
napaMeTpamu, a TaKXKe MCII0Ib30BaHUE METOK BHYTPH Tejla MaKpoca.

Oyukuus Copy KOMHUPYeT COAEpKUMOe OJHOTO Oydepa B npyroii. B temne
(GyHKIIMH BBI3BIBAETCS MAaKpOC, ONMMCAHHBIN B TOM ke (aiiie u
BBITIOJTHSIOLIUI HETIOCPEICTBEHHOE KOMTMPOBAHHUE.

// pynuxyus Copy obwsenena enewneti ¢ Cu-ces3vl6anuem

extern "C'" void Copy( long *Src, long *Dst );

| ong Al 16];
| ong B[ 16];

int main()

{
for (int i=0;

Il maccus ucxoonvix oannwix

// maccug pesyrvmamos

i <16; i ++)

Ali] = 0x0807060504030201*i ;

Copy( A B); // 6v1306 pynxyuu Copy
return O;
®
1-50 Mepsbie WWaru B Paspabotke Mporpamm ana NM6403 euro

Bepcus 1.1

atrix



Kak Mucatb MNMporpammbl Ha Accembnepe ana NM6403

@Daiin “stepl3.asm”

gl obal _Copy: I abel; Il obvssnenue anobanvroii memxu _Copy

// onucanue Makpoca, npeOHA3HA4eHH020 011 KORUPOBAHUSL 0OHO20 MACCUBA 64-paspsaonbIX ClI06 8
// opyeoii. Ilepswiti napamemp — UcxoOHvll maccus, 6Mopou — Maccus pe3yivmama, mpemui —
KOIUYeCme0 1eMeHmo8 MACCUsa.

macro AAA (Argl, Arg2, Arg3)

own Loop: [ abel; // 0bwasIeHUe MEMKU 6HYMPU MAKPOCA

grl = Arg3; // 6 grl 3azpysicaemcs Koauuecmao umepayuil

gri--; // yemarnoska hraza OJist 6X0HCOCHUsL 8 YUK
<Loop>

// uHCmpYKyus, cooeparcauast KOManoy OmiONCeHHO20 Nepexood
if > delayed goto Loop with grl--;
gr2, ar2 = [Argl++];
[Arg2++] = ar2, gr2;
end AAA;

begin ".text AAA"
<_Copy>
arb5 = ar7 - 2;
push ar0, gro0;
push ar1, gr1l,;
push ar2, gr2;

arQ [--ar5]; // 6 ar0 aopec ucxoonoeo maccusa A

arl [--ar5]; // 6 arl adpec maccusa pesyromama B

AAA(arQ, arl, 16);  //noocmanoexa maxpoca AAA

pop ar2, gr?2;
pop arl, gr1i;
pop ar0, gr0;
return;

end ".text AAA";
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KommeHTapuum k Mpumepy

Oynakuus Copy UCHOJIB3YET MAKPOC AAA.
AAA(ar0, arl, 16);

B xauecTBe nepBoro napamerpa nepeaacTcs MacCuB A, BTOpOM MapameTp
— MaccuB B, Tpetnii — uuncio 16.

,Z[O HCIIOJIB30BaHUs MaKpocCa CICAYET OIMUcCaTh TEJI0O MaKpocCa, OIMMCAHUC,
Kak IMpaBuJjI0, pacrnojararoT MEXAy CCKIIUAMMU.

macro AAA (Argl, Arg2, Arg3)

end AAA;

Ornucanue Tena Makpoca HAUMHAETCSI C KIIFOYEBOTO CJIOBA

macr o

3aTeM clieJlyeT UMs MaKpoca, Jajiee B KPYTJIbIX CKOOKaxX 3adar0TCs
napameTphl.

3akaHYMBAETCS ONMMCAHUE 3aKPBIBAIONIEH CKOOKOMH

end
MOCJIe KOTOPOM yKa3aHO UMsI Makpoca.

[Ipu moacTaHOBKE Makpoca B TENO MPOrpaMMbl (popMasbHbIE TapaMeTphl
3aMEHSIOTCS (PAKTUYECKHUMHU 3HAYCHUSMHU.

HeBo3MOkHO B KauecTBe nmapameTpa rnepenaTh pparMeHT NporpaMMHOTO
KO/Ia, TaK KakK MpH MCIIOJIb30BaHIMH MAaKpOca HE OCYIIECTBISETCS
TEKCTyaJlbHasl MMOICTaHOBKA. MaKpoC MOJICTABIISAETCS B IPOTpaMMy Kak
3aKOHYEHHBIH (parMeHT KOJa.

[ToapoOHee 06 UCIOIB30BaHUK MaKPOCOB CM. B IPUIIOKEHUN
A.2.Hcnons3oBanue MakpocoB B S3bike AccemOnepa.

Ecnu BHyTpH Tena Makpoca TpeOyeTcs HCIoIb30BaTh METKY, TO TIPH €€
00BsIBICHUH TPeOyeTCs yKa3aTh KIIOYEBOE CII0BO OWN.

own Loop: | abel;

B sTOoM ciydae mpu noAcTaHOBKE Makpoca acceMOiiep 3aMEHUT UMS
METKH YHUKAJIbHBIM. TakuM 00pa3zom, B IpOrpaMMe Makpoc ¢
BHYTpPEHHEI METKOI MO>KHO BBI3BIBATh 00Jiee OJJHOTO pa3a, pu 3TOM
accemOJiep He BBIIACT OMIMOKY B CBSI3U C TIOBTOPHBIM OIpeIeJICHHEM
METKHU C OJTHUM U TEM K€ UMEHEM.

B ciyuae ecnu TpebyeTcst MCIIONBb30BaTh MAKPOC, OTTMCAHHBIN B
OMOIMOTEKE MAaKPOCOB, HEOOXOAMMO B MMPOTPAMME YKa3aTh Mepe/l
OJICTAHOBKOU

i mport fromM n b;
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rae M nl b — Gubnuoreka MakKpocoB, B KOTOPOW HAXOIUTCS
HEOOXOUMBII MaKpoC.

Komnunsauua NMpumepa

JIJ1 KOMIUJISIUK IpUMepa He0OX0IMMO B KOMAaHTHOM CTPOKE BBECTH
KOMaHJy:

nnmce -g -m Stepl3. asm mai n. cpp —oSt epl3. abs

1.18 Ypok 13a: CozdaHue bubnuomeku Makpocoes

HcexonHslii TEKCT IPUMEPA, UCII0JIB3YEMOI0 B JAHHOM YPOKE,

COJZIEPKUTCS B (ailyie stepl3a.asm B Karajore:
..\Tutorial\Stepl3a

Ha npumepe npenpiaymero ypoka AeMOHCTPUPYIOTCS BO3MOKHOCTH
MCTOJIb30BAHUS MAaKPOCOB, OMTMCAHHBIX B MAKpOOUOINOTEKaX, CIOCOOBI
coznanus oubmmorek. Kpome Toro, B 0JHOM M3 MakpOCOB OIUCAHbI
BO3MOKHOCTH YCJIOBHOM KOMIMIISALIH.

@Daiin “macrosl.asm” // Maxpoc ocywecmansem KOnuposanue 00H020 MACCUBA OAHHbIX
// 8 Opyeoi.

macro AAA (Argl, Arg2, Arg3)
own Loop: | abel;
grl = Arg3;
grl--;
<Loop>
if > delayed goto Loop with gri--;
gr2, ar2=[Argl++];
[ Arg2++] =ar2, gr2,;
end AAA

Dann “macros2.asm”

macro Push_Pop (Argl)

.if Argl xor 1; // Ha4ano 610Ka YCio08aHoOU KOMRUIAYUU

push ar0, grO0;
push arl, grl;
push ar2, gr2;

.endif; // KoHey 6OKA YCIOBHOU KOMAUIAYUU
i f Argl; // Hayano 610Ka Ycio6HOU KOMAUIAYUY
pop ar2, gr2;
pop arl, gr1i;

®
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pop ar0, gr0;
.endif; // KoHey 6710Ka YCLOBHOU KOMAULAYUU

end Push_Pop;

KommeHTapum k Mpumepy

B makpoce Push_Pop ucnonb3yroTcs BO3MOKHOCTH YCIOBHOM
koM. Eciu B kauecTBe (aKTUYECKOTO MapameTpa mepeaacTes
HOJIb, TO PETUCTPOBBIE MAPHI COXPAHSIOTCS B CTEKE; €CJIH K€ MepeaHa
¢aAnHUIA, TO IPOUCXOAUT BOCCTAHOBJIICHUC PCTUCTPOBLIX ITap U3 CTCKA.
Ha »rane KOMITUJIAHUU B KAXKXJIOM OTACIIBHOM CJIydac GYI[GT IIOACTaBJICH
TOT WJIN MHON (pparMeHT MPOrpaMMHOI0 KOJa.

bnoku ycia0BHOM KOMIHIAIUN (POPMUPYIOTCS ¢ IOMOIIBIO TUPEKTHBBI
. i f. ITogpobuee cm. pazaen 2.7.5 OupektuBa .if. TokymeHTa
NeuroMatrix(D NM6403. OnucaHue A3bika Accembnepa.

Co30aHue bubrnuomeku Makpocos

Jlnst co3manust OMOIMOTEKH, COepIKAIICH OMMCcCaHusl MaKpOoCOoB AAA 1
Push_Pop B komaHHOM cTpoke TpeOyeTcst BBECTH CHayasa:

asm -mmuacros.n b macrosl. asm

Taxum oOpaszom, coznaercs 6bubnmoreka macr 0s. m b, coxeprkaras
MaKpoc AAA.

Jnst no6aBneHus B Makpoou6anoTeky Makpoca Push_Pop B komaHIHOI
CTPOKE UCIIOJIb3YETCs CIIECTYIONIHIA BBI30B!

asm -muacros. M b -a nmacros2. asm

bonee noapo6HOE onucaHue MAKPOCOB U IPUMEPOB PabOThI C HUMU

IpuBeeHO B IpwiioxeHuu A.2.Mcnons3oBanue Makpocos B SI3bike
Accembrnepa.

[Tocne Toro, kak chopMUpOBaHa MAKPOOUOINOTEKA, MOKHO
OCYIIECTBIIATH MOJICTAHOBKY MAaKPOCOB B IIPOTPaMMYy.

@Daiin “main.cpp”

// pynryusa Copy obwsenena enewineti ¢ Cu-cesazvlanuem

extern "C' void Copy( long *Src, long *Dst );

long Al 16]; Il maccus ucxoouvix dannvix
| ong B[ 16]; // maccueé pe3yiomamos
int main()
{
for (int i=0; i<16; i++)
Ali] = 0x0807060504030201*i ;
®
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Copy( A B); // 6v1306 @ynxyuu Copy
return O;

@Daiin “stepl3a.asm”

gl obal _Copy: I abel; Il obvsasnenue znobanvuoii memxu Copy
i mport from macros. ni b;
begin ".text AAA"

<_Copy>
arb5 = ar7 - 2;

Push_Pop(0) ; // noocmanoeka Makpoca (coxpanenue pe2ucmpos)
ar0 = [--ar5]; // 6 arQ) adpec ucxoonoeo maccusa A
arl = [--ar5]; // 6 arl adpec maccusa pezynomama B

AAA(ar0, arl, 16);  //noocmanosxa maxpoca AAA

Push_Pop(1); // no0cmano8ka Makpoca (80cCmanogieHue pecucmpos)

return;
end ".text AAA";

Komnunsauunsa NMpumepa

JIJ1 KOMIUJISIUK IpUMepa He0OX0IUMO B KOMAaHTHOM CTPOKE BBECTH
KOMaHJy:

nnce -g -m Stepl5a.asm nain.cpp —I..\Include -o0Steplba. abs

rzae | ncl ude — karasnor, B KOTOPOM COAEPKATCsl HEOOXOMMBbIe
MaKpOOHOIMOTEKH.
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MeTtoabl OnTumusayum MNMporpamm

BaxHo

B nanHoIi ri1aBe colepKUTCS OMMCAHUE OCHOBHBIX MOJIX0/I0B,
MCIOJIb3YEMBIX MPU ONTHUMH3AINHN acCEMOJIEPHOTO KOJ]a, ONTUMAILHOM
pa3MelIeHUH pa3Iu4HbIX (PparMeHTOB KO/a U JAHHBIX 110 Pa3InYHbIM
o0JacTsM BHEIIHEHN MaMsTH MPOLIECCopa, PaCIpeIeICHUN PECYPCOB
MEX/1y MapaljIeIbHO BBIMOIHIEMBIMU HHCTPYKIUSIMH.

Cucrema koman nporeccopa NM6403 conepkuT HaOOp BEKTOPHBIX
WHCTPYKIINH, BBITOTHSIOIIMXCS B TCYCHUE HECKOJIIBKUX TAaKTOB (OT
OJTHOTO JIO TPUANATH ABYX). Kpome Toro, B mporeccope CyImecTByeT psi
BBIYHCIUTEIILHBIX OJIOKOB, KOTOPBIE MOTYT pa0OTaTh HE3aBHCHMO. DTO
00CTOSITEITLCTBO MO3BOJISET MPOIIECCOPY BHITIOIHATE apaLIeIbLHO
HECKOJIBKO BEKTOPHBIX ¥ CKAISIPHBIX HHCTPYKIUH. OTHAKO JJIs TOTO,
YTOOBI TOOUTHCS WX MAPAIEITHLHOTO BHITIOJHEHHUS, TOJDKHBI OBITh
CO3JIaHbI ONPeICICHHBIC YCIOBUS. DTH YCIIOBUS CO3IAFOTCS
pa3paboTYMKOM ITPH MPOCKTUPOBAHUH MPOTPaMMBIL. [ J1aBHOE TIPABHIIO,
KOTOPOMY HEOOXOUMO CJICIOBATh:

Hecxonvko npoyeccopHvlx uHCmpyKyuti 6bINOIHAIOMC NAPALIETbHO
MONLKO 8 MOM Cyyae, eciud OHU UCHONb3YIOM Henepecekarouuecs
pecypcul npoyeccopa.

DTO0 MpaBUIIO OTHOCUTCS MOAbKO K TIOCTEI0BATEIBHOCTH BEKTOPHBIX
MHCTPYKUUN WIH K BEKTOPHOM MHCTPYKIIMU U BBIMOJIHIEMBIM Ha €€ hoHe
CKaJISIpHBIM HHCTPpYKIHsM. Camu 110 ceOe CKasipHble MHCTPYKIIMH
BBITIOJTHSIOTCSL CTPOTO MOCIIEI0BATENBHO.

Janee B pazienax JaHHOU I1aBbl IPUBOASITCS IPUMEPHI,
MOKa3bIBalolue, Kakue (akTopbl HEOOXOAMMO YUUTHIBATh MTPU
HaMMCaHUM MPOTPaMMBbl, JJIsl TOTO, YTOOBI 3aCTaBUTh BEKTOPHbIE
WHCTPYKLUHU BBIMOJIHATHCS MapasieiabHO.

2.1 Ypok 14: Onmumu3ayusi AccembnepHozo Koda

@Daiin “stepl4.asm”

Hcxoaublii TEKCT MIPUMEPA, UCTI0JIB3YEMOTO B IAHHOM YPOKE,
conepxutcs B (aiisie st epl4. asms katanore: . . \ Tut ori al \ St epl4

IIpumep conepKUT ONUCAHUE OCHOBHBIX I10JX0I0B, UCIIOJIb3YEMBIX JJIS
ONITUMH3AINH acceMOIepHOro kKoa. OnTUMH3AIHS TPOrPaMMBbI
pa3bupaercs Ha MpUMepe KOMUPOBaHUS OJIOKA TaHHBIX MTPHU TOMOIIN
BEKTOPHOTO IIpoLeccopa.

®
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gl obal _ _main: |abel;

data ". MyDat a"
gl obal A: long[16] = ( o, 1i, 2, 31, 41, 5hl, 61, 71,
8/, 9, 10, OBhl, OChl, 13I, 14l, 151 );
end ". MyDat a";

nobits ". MyDat al”
global C: long[l6];
end ".M/Datal";

begin ".text"
<__main>
. branch; // Nces0OKOMAaHOa paspeueHus NapaiieibHo20 6blNONTHEeHUs.
// BEKMOPHBIX UHCIMPYKYUIL.
ar0 = A
ar4 = C

rep 16 data = [arO++] with data;
rep 16 [ar4++] = afifo;

return;

.wal t; Il 3anpem napannenvro2o 8bINOIHEHUS BEKMOPHBIX UHCINPYKYULL

end ".text";

KommeHTapum k Mpumepy

Jlyist Toro uyToOBI acceMOJIepHas TporpaMMa BhITIONTHSIIACH OoJiee
3¢ exTuBHO, IPU €€ HAaMMCAHUU HEOOXOIUMO MPUICP)KUBATHCS MTPABUII,
MEPEYHCIICHHBIX HIDKE:

PasmeuweHue Obpabamsbisaembix Maccueos Ha Pa3Hbix LLluHax [JaHHbIX

Ecnu ¢pynkius o6pabaTeiBaeT BXOJAHOM MacCHB, a pe3yabTaT 00paboTKU
3aMMCBIBAET B BHIXO/IHOM MAacCHB, TO BO MHOTHX CIIydasiX yI00HO
OTIpeNIeNATh BXOAHON M BBIXOIHOM MAaCCHUBBI B Pa3HBIX CEKLUAX TAHHBIX.
B 5T0M citydae nosiBiisseTcst BO3MOXKHOCTD PACIIOIOKUTh BXOAHOU U
BBIXOJIHOM Oydepa B pa3HbIX OaHKaX MaMATH, U TEM CaMbIM 00€CTICUUTh
napajieIbHOE YTEHUE UCXOHBIX JJAaHHBIX U COXPaHEHUE Pe3yabTaToOB
BBIYMCIICHH.

€
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B npumepe k nanHOMY ypoKy aBa maccuBa A U C 0OBSBICHBI B Pa3HBIX
CEeKIMAX, YTO MO3BOJIUT Pa3MECTUTh UX HA PA3HBIX IIMHAX JAHHBIX
(umeroTces B BUAY IIMHBI, COSAMHSIONINE MTPOLIECCOP C BHEIIHEH
namsTeio). HpopMaIus o ToM, Kak OMpeaeIuTh pa3MeIIeHIE CeKITHi
1o OaHKaM MaMsITH, COACPKUTCS HIDKE B pazaene 2.2./icnonb3oBaHne
®arina KoHndurypauum Ha ctp. 2-4.

Ucnornb3oeaHue NcesdokomaHd .branch u .wait

B sa3bik accemOuiepa BBeI€HBI 1B€ AUPEKTUBBI, C TOMOIIBIO KOTOPBIX
MO>KHO Pa3pelInTh U 3alIPETUTh MapajIeIbHOE BBHIIIOJHEHUE
UHCTPYKIUHA.

HupekTtuna . br anch no3BosigeT BKJIIOYUTH PEKUM MapajlieIbHOTO
HCIIOJIHEHUS HHCTPYKIUH IIpoueccopa. but napannensHocTu
YCTaHABJIMBAETCSI pAaBHBIM €JUHUIIE BO BCEX CIAEAYIOLINX 3a
MICeBIOKOMAHION MHCTPYKIUAX MIpoIieccopa 10 TeX Mop, Moka He Oyaer
JOCTUTHYT KOHeI (aiiyia uiau He OyeT BcTpeueHa qupekTuBa . wWai t . I1o
YMOJIYaHHIO OUT NapasuienbHOCcTH cOpolieH B 0, TO ecTh NapaielbHOe
BBITNIOJIHEHUE BEKTOPHBIX KOMaH/ 3alpeUIcHO.

JupexkTuBa . wai t ycraHaBiauBaeT OUT nmapauienbHocTd B 0. B
pe3ynbTaTe Kaxaas BEKTOpHasi HHCTPYKIIUS IIpoLeccopa, Mpexae yeM
BBIIIOJIHUTHCA, GYI[GT JOKNAATHhCA BBIIIOJTHCHUA HpGIH:II[yH.ICfI.

Lee pynnbi AdpecHbix Peaucmpos

[Tporieccop NM 6403 meeT Ba yCTpOHCTBA TeHEPAIIMH aIpeca, YTO
MO3BOJISIET OJTHOBPEMEHHO aJ[peCcOBATHCS 110 JIBYM ajpecaM Ha BHEUTHEH
namsTH. Kax el 13 TeHEPaTOPOB COJEPIKUT IO YETHIPE aIPECHBIX
peructpa, nepBbiid — peructpsl ar 0. . ar 3, Bropoit —ar 4. . ar 7.

st TOro yTOOBI IBe BEKTOPHBIX MHCTPYKIIMH, COAEpIKaIe o0palieHue
K BHEIITHEH MaMsITH, BBITIOTHSUINCH MMapaJlIeIbHO, HEOOXOAMMO, YTOOBI
OHU HKCIIOJIb30BAJIA Pa3HbI€ aJpeCcHbIe reHeparopel. Ha mporpaMmmuom
YPOBHE 3TO 03HA4aeT, YTO €CJIM OJIHA U3 MHCTPYKLUN U1 aApeCaluu
WCIOJIb3YET PETHCTp ar 2, TO BTOpasi JI0JDKHA UCTIOIb30BaTh KaKOK-I100
PETUCTp M3 Auamna3oHa ar 4. . ar 6 (peructp ar 7 XpaHuT aapec BEPIIHHBI
creka). TobKO B 3TOM City4yae IBe BEKTOPHBIX HHCTPYKIIH MOTYT
BBIITIOJIHATHCS MAapaJlJICJIIbHO (C Y4€TOM BbIIIC HA3BAHHBIX HpaBI/IH).

Ecnu BepHyTBHCA K IpUMEDPY, TO JJIs TAPAJLIEIBbHOTO BBIIIOJIHEHUS
MHCTPYKIUHI

rep 16 data = [ar0O++] with data;

rep 16 [ar4++] = afifo;

TpeOyeTcsl yOBIETBOPUTH 3 YCIOBHS:

1) B nauaine Tena GpyHKIMH yKa3aTh JUPEKTHBY . br anch

2) Hcmons30BaTh aipecHbIC PETUCTPHI M3 Pa3HBIX PETUCTPOBBIX TPYIII
(ar 0 u3 oHOI TPyYIIIBL, Ar 4 U3 APYroW).

®
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NMpumeyaHue

Komnunsauusa MNMpumepa

3) PacnonaouTh BXOJHOM U BHIXOAHON MacCHBBI B OaHKaX IMaMSTH,
pacIoIoKEHHBIX Ha pa3HbIX muHaxX gaHHbIX (I ocal u gl obal ).

KocBeHHO 00€ MHCTPYKIIMH HCTIONB3YIOT perucTp-konteiHep af i f o.
OnHako OH mpeacTaBiIsAeT coO0i IBYXIOPTOBBIN Oydep, mo3ToMy
BEKTOPHBIE MHCTPYKLIMU MOTYT NapajljIeIbHO 3alUChIBATh U CYUTHIBATD
MH(POPMAIIHIO U3 HETO.

Bosmoorchbi caydau, K020a 6EKMOPHbLE UHCMPYKYUU HE MO2YM
6blNOJIHAMbCA napajllellbHo, Hanpumep UHCmpyKyuu

rep 32 data = [arO++] with data + afifo;
rep 32 [ar4++] = afifo;

He 8bINOJIHAIOMCA NAPANIENIbHO HU NPU KAKUX YCI08USX, MAK KAK Nepeas
UHCMPYKYUSL UCNONb3Yem afifo na umenue u 3anucb 00OHOBPEMEHHO.

JUist KOMIUAISIAK TPUMEpa He0OX0AMMO BBECTH B KOMaH/IHOM CTpOKe:!
nnce Stepl4.asmlLibe.lib -m-cstepld.cfg

2.2 Ucnonb3oeaHue Patina Konguaypayuu

®daiin KOHGUTYpAITUN UCTIONB3YETCS PETaKTOPOM CBSI3EH MIJIst TOTO,
YTOOBI Pa3MECTUTH KOJIbI U JAHHBIE UCTIOIHAEMON MPOrPaMMBI 110
(bu3nuecKUM ajgpecam, OnpeeaEHHbBIM B KOHKPETHON KOHGUTYpaluu
BBIYHUCIIUTENLHOTO YCTPOICTBA.

[ToapoGHoe onucanne HazHadeHUs (aiiyia KOHPUTypamuu, ero
CTPYKTYypa U CHHTaKCUC onucanbl B pazzaene 3.11 ®ann KoHdurypaumm
nokymeHTa MporpammHoe O6ecneyeHne NeuroMatrix(l NM6403.
CnpaBo4HO€e pyKOBOACTBO.

Huxe npuBoautcs daiin koHGUTrypauuu s JaHHOTO IpUMepa, U
JAIOTCS KpaTKUE MOSCHEHUS TI0 €r0 CTPYKTYpE.

daun Stepl4a.cfg

I cexyus, onuceiearowas docmynuvie aopeca puzuueckoi namsamu
MEMORY
{
| ocal 0 : at 0x00000080, Ien
gl obal 0: at 0xC0000100, Ien

0x01f f 80;
0x01f f 00;

}

// cexyus, OnuUcul8aowas cecmMenmyl NPOSPAMMbL U UX PACHONONCEHUE
SEGVENTS

{

local: in |ocalO;

®
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gl obal : in gl obal O;

}

// ceKyus, onucelearouiast pacnpeéeﬂenue cekuuﬁ npozpammol no cecmermam

SECTI ONS

{
Il cnyscebnvle cexyuu
Linit: i n gl obal;
fini: i n gl obal;
.text: in local;
. bss : in |local;
. stack: in local;
// nonv306amenvckue CeKyuu
.MyDatal: in |ocal;
. MyDat a: i n gl obal;

}

JIro0oit daiin KoHUTYypalluh COCTOUT U3 TPEX CEKITUH:

* cekmust MEMORY, r1e 3aaaétcst KoHbuUrypamus Gpu3ndeckon maMsaTu
YCTPOICTBA, @ MMEHHO, €€ azpeca U 00bEM. 3/1ech He00sA3aTeIbHO
YKa3bIBaTh BCIO UMEIOMIYIOCS (PU3HUECKYIO MaMsITh, & TOJBKO TY €T0
9acTh, KOTOpasi Oy/eT JOCTYITHA MOJIb30BATEIBCKOM MTPOrpaMMme.
Hanpuwmep, B 6ankax namstu | ocal O u gl obal 0 HauanbHbIE
00J1aCTH BBIZICIICHBI TIOJT CIYXKEOHYI0 HH(POPMAIIHIO, TTO3TOMY OHU
UCKJTIOYEHBI U3 JOCTYITHOM MaMsITH, U PeaKTOp CBA3EH HUKOTAa He
pPa3MEeCTUT TaM KOJ I0JIb30BaTEIbCKON IPOrPaMMBI.

® cexuusi SEGVENTS, B KOTOPOil onpeIeIisieTCsl MPUHAIJICKHOCTh
IPOTPaMMHBIX CETMEHTOB K TEM WJIM MHBIM OaHKaM (U3UUECKOi
IIaMsITHU.

¢ cekuus SECTI ONS, rae nepeyuciieHbl CEKIUU KOIa U JaHHBIX
MPOrPaMMBI, ¥ OTIPENIEIIEHO, KAKOMY CETMEHTY OHU MPUHAIJIEKAT.
CexkI1uu pacrosiaratoTcsi B CErMEHTE B TOM MOPSIKE, B KOTOPOM OHHU
TIEPEYUCIICHBI.

[TonsiTHe cermMeHTa BBeJIEHO Ha ATare COOPKU MPOrpaMMBbl peIaKTOPOM
cBszeil. CerMeHT UCTIONb3yeTCs AJIsl YIPOILIEHUS 3arpy3Ky MPOrpaMMBI.
Cek1uu, pacrnoniarasicb B CeTMEHTE, COCTABIISIOT LI OJIOK JaHHBIX U
KOJ1a, KOTOPBIH 32 OJJUH pa3 MOXKET OBITh 3arpy:KeH B MaMATh YCTPOHCTBA
0 33/IaHHOMY aJIpecy.

Cy1iecTByeT HECKOJIBKO CITY>KEOHBIX CEKIIUi, B OCHOBHOM
o0ycoBlIeHHBIX TpeboBaHusIMH cTanapTa Cu++. D10 cienyromue
CEeKIHUU:

. i ni t —coxepKUT KoJbl MHULMAIU3ALHUU TTI00aJIbHBIX CTaTHUECKUX
00BEKTOB, €€ KOJI UCTIOIHAETCS 10 BbI30Ba (hyHKIMK Mai n() .

®
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. fini —pecTpykTopsl rmo0aNbHBIX CTATHYECKUX 0OBEKTOB, €€ KO/
BBITTOJTHSIETCSI CPa3y MOCIIE BBHIIOIHEHHS MOIb30BATEIBCKOI TPOTPAMMBI.

. t ext —ocHOBHas CeKIUs, coAeprKalas KOAbl IPOrpaMMEIL.

. dat a — cexuus rI0OATLHBIX HHUITUATH3UPOBAHHBIX JaHHBIX.
. bss — cexnust rmoGanbHBIX HEMHUITUATU3UPOBAHHBIX TAHHBIX.
. St ack — cekuusi, coepxanas CTeK MporpaMmbl.

. heap —cexuus Kyun U1 AMHAMHYECKH BBIACTSIEMON TTAMSTH,
pacrosio’keHa rjie yka3aHo B (paiine KoHpUrypammu.

. heapl —cekuus Kyuu a1 TMHAMUYECKHU BBIAEISEMON ITAMSITH,
pacroyioXeHa Tie yKazaHo B (aityie KoHpuryparmm.

Ecnm xakue-To U3 Moab30BaTEIbCKUX WITH CITY>KEOHBIX CEKITUI He
YIOMSIHYTHI B (haiiie KoH(Urypanuu, HO B TO K€ BPEMs ITPUCYTCTBYIOT B
MporpamMmme, PeAaKTOp CBSI3€i aBTOMAaTUYECKH PA3MECTUT UX B IIEPBOM
CETMEHTE, YKa3aHHOM B ceknnu SEGVENTS.

2.3 Ucnonb3oeaHue ToyHO20 AMyrisimopa

JU1st TOro 4TOOBI ONIPENENNUTh, HACKOJIBKO 3(P(PEKTUBHO BBHITOIHIECTCS
porpamMma, He0OX0IUMO BBIIIOJIHUTH €€ Ha TOYHOM 3MYJIsiTope t emnu.
J71s1 5TOr0 B KOMaHAHOM CTPOKE TPeOyeTCsl BBECTH:

temu —S[ mms ¢arnal]l —B[ mua ¢arinaZl —L[ musa ¢arna3] a. abs
rae a. abs — ums abcomoTHOTO (haitia OTIIaXKUBAEMOM MPOTPAMMBI

TouHbI SMYISATOP TOPOIUT TpH (haiina:

® uma ¢hatinal - Qaiin cTaTUCTUKHU, TJ€ IPUBEICHBI OOIINE CBEICHHS O
KOJINYECTBE MHCTPYKIUI B TporpamMme (B TOM YHUCIIE IMYCTHIX),
KOJINYECTBE TAKTOB, 32 KOTOPBIE IPOUCXOIUT BHIMIOITHEHUE
IPOTPaMMBbl, IPOIIEHT MYCTHIX HHCTPYKIUN U T.II. UH(OpMAIHS;

® uma ¢hatina2 - Qaiin, rie NPUBEACHBI CBEACHUS O TOM, UTO
MPOMCXOIUT Ha KaXKJIOM TaKTE Ha BHEIIHUX HIMHAX MPOLECCOPA;

® uma ¢hatina3 - TUCTUHT BBIIOTHEHUS IPOTPAMMBI, TJI€ PaCIIHCaHO,
KaKasi UHCTPYKLUS BBIIIOJIHAECTCS Ha KaXJOM TaKTe.

Ecnu B kOMaHze He yKa3aH HU OAUH U3 KiItoden (- S, - | wim —b ¢
yKazaHueM uMeHH (aitna), To nHpopManus OyeT BpIBE/ICHA Ha DKPaH.
Ecnm ykazan ko4, HO 6e3 umeHu (aiina, nHOopMaIus JaHHOTO TUTIA
MOpOXKJeHa He OyIeT.

Taxum 06pa3om, ¢ MOMOIIBIO ATUX (aliJIOB MOKHO HAOIIOAATh 32
BBITIOJTHEHUEM MPOTrPaMMBbI TIPH BHECEHUHU B HEC H3MCHCHHIM.

B ciyuae mpumepa St epl4. abs TOYHBIN SMYJISTOP MOKET OBITH
3amymtieH CO CIAEAYIOIMMHU KITIOYaMHU:

temu -1stepld.lll -sstepld.sss -b stepld. abs
®
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NMpumeyvaHune Pexomenoyemcs onyckamo ums gaiina npu xnove —b, nocxkonvky
noposicoaemas ungopmayusi 06 AakKMuUeHOCMU HA WUHAX HOCUM CKOpee
CYHCEOHBLU XapaKmep, U MOdHCem NOMOUb 8 OMAAOKE NPOSPAMM
MOIbKO NPOOBUHYMBIM NONb308AMETAM.

OcHoBHOI ynop B aHanu3e 3((HEeKTUBHOCTHU BBITOJTHEHHS TPOTPaMMBbI
JOJDKEH OBITh c/1eaH Ha (paiiia JTUCTUHTA, TOPOXKIAEMBIH pH Kitoue —| ,
MIOCKOJIBKY OH COZIEP>KUT IIOTAaKTOBOE OIMCAHUE pabOThI IIpoLeccopa,
BKJIIOYasl OMIMCAHUE BCEX BO3ZMOXKHBIX OJJOKMPOBOK IO UCIOIb30BAHUIO
001X pecypcoB.

®
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EI MpunoxeHue A

B nanHOM MpHIIOKEHUU CONEPXKUTCA JOTIOHUTEIbHAS HHPOpMAIUs O
KOJIMYECTBE OTJIOKEHHBIX KOMaH I, BBIMOIHIEMbIX IPU IEPexoiax, o
Makpocax ¥ 00 UCIOJIb30BaHUH OJTHOTO M TOTO K€ PErucTpa 00IIero
Ha3HAYCHMS B JIEBOW U MPABOM YACTAX CKAISIPHON MHCTPYKIIHH.

A.1 Tunbi KomaHO lMepexoda

[Ton koMangamMu nepexoja MoApa3zyMeBarOTCsl KOMaH b, HapyIIalolne
€CTECTBEHHYIO MOCJIeI0BAaTEIbHOCTh BBIOOPKH MHCTPYKLUN U3 MaMATH.

K xomanaam nepexoaa OTHOCSTCS:

® KOMaH/bI IIepexo/1a Ha apyroi aapec (got o, ski p),
® KOMaH[IbI BbI30Ba nojmnporpammer (cal |, cal I rel),
® KOMaH/IbI BO3BpATa M3 MOANPOrpaMmel (r et ur n),

® KOMaHJIbI BO3BpaTa U3 npepbiBanusi (i r et ur n).

[TogoOHO BCceM MHCTPYKITUSAM IIPOIIECCOpa, KOMaHIbI TepeXxo/1a ACISITCS
Ha KOPOTKHE:

goto grO0; /komanoa ne cooepacum koncmanmy u seisiemcs 32-pa3psaoHou
U JUIMHHBIC!
goto A //nepexod no aopecy — cooepaicum 32-pa3pAOHyr KOHCHAHNMY.

B sa3bike accembiiepa BBeieHO /1Ba TUMa KoMaH ] nepexona. K nepsomy
OTHOCSITCSI KOMaH/Ibl 0OBIYHOIO MIEPEX0/1a, KO BTOPOMY - OTIIOKEHHOTO.
Taxoe pa3nenenue BBeJJEHO HCKYCCTBEHHO, JIJIsl yA100CTBa
nporpamMMupoBanusi. OT MOMeHTa BbIOOpa KOMaHAbl IIEpexo/ia 1 J10
TOT'0, KaK COCTOUTCS pealIbHBII Mepexo]], MPOXOAUT OT OJHOTO A0 TPEX
TaKTOB. 3a 3TO BpPeMsI IIPOLIECCOP YCIIEBAET BBIOPATH JOMOIHUTEIBHO
OJIHY-TPHU UHCTPYKLIUH, CIETYIOIUX HETTOCPEICTBEHHO 3a HHCTPYKLHEH
nepexona. HazoBém Takue HHCTPYKIIMH OTJIOKEHHBIMHU.

Ecnu nmporpaMMucCT 7151 BBINOJIHEHHS EpeX0/ia UCTIONb3YyeT
WHCTPYKIHIO 0e3 KiIro4ueBoro ciosa del ayed, Hanpumep:
goto A

TO B KQU€CTBE OTJIOKEHHBIX HHCTPYKIUI Oy1yT aBTOMaTHYECKU
n00aBJIeHbl KOMIMIATOPOM IYCThle HHCTPYKIUH nul .

Ecau sxe nmporpaMMHUCT 3aX04YET OCMBICIICHHO UCIIOIb30BaTh
OTJIOKEHHbIE MHCTPYKILIMH, TO B KOMaH/ly Nepexoa JOIKHO OBbITh
nobaBiieHo KiroueBoe ciioBo del ayed, Hanpumep:

delayed goto A;

®
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MpunoxeHnue A

OTn0XeHHbIE UHCTPYKIINH, TOMEILIEHHbIE TI0C/Ie KOMaH/ bl Iepexo/a,
BBITIONTHSIIOTCS JI0 TOTO, KaK Mpou3oiiaer nepexon. Onu Oymyt
WCIIOJIHEHBI B TIOOOM ClTy4ae, He3aBUCHMO OT TOTO, BHIIOTHHIIOCH
yCIIOBUE TIEPEX0/Ia UIIH HET.

Onpenenenne TOUHOTO KOJNYECTBA OTJIOKEHHBIX HHCTPYKLIUH B
3aBUCUMOCTH OT:

® JIUHBI,
® pacmoJ0XXECHU: B ITaMsITH,

¢ TUIAa KOMaHJbI Iepexoaa.

A.1.1. KopoTtkui Nepexon

Komanna kopoTKoro nepexojia MOXKET pacnoiaraTbCs 1o 4ETHOMY U 110
HEUYETHOMY aJPECY.

KomaHnpa Nepexopna Pacnonaraetcsa no YetHomy Agpecy

63 32 31 0

cal | pc

pc+2

* Komanna o6sranoro nepexoza cal | . B atom ciyuae mociue sToi
KOMaH/Ibl Oy1yT 700ABIEHBI TPHU MYCThIX MHCTPYKLUH Nul .

* Komanpa otnoxkenHoro nepexoja del ayed cal | . Dta komanga
MPEANoJaraeT, YTo MPOTPAMMHUCT JIOJDKEH MOMECTHUTh BMECTO TPEX
nul CBOW OTJIOKEHHBIC MHCTPYKIIUU: TUOO TPU KOPOTKHUX, JIMOO OJTHY
KOPOTKYIO U OJIHY IJTUHHYIO.

KomaHnpa Nepexona Pacnonaraetca no HeyeTtHomy Appecy

63 32 31 0
cal | pc

pc+2

* cal | . [Tocne komMaHabI iepexoa OyayT 100aBIEHBI ABE MyCThIC
MHCTpYKIMU nul .

* del ayed cal | . TpeGyeTcs mOMeCTHTH MOcie KOMaH bl 100 2
KOPOTKHX, MO0 1 JUTMHHYIO OTJIOKEHHYIO HHCTPYKIIHIO.

€
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A.1.2. InnHHbBIN nepexoa.

63

32 31 0

cal | pc

pc+2

JITuHHBIE KOMaH/IbI BCET/Ia PacIoararoTcs B TaMSITH 10 YSTHOMY
azpecy.

® cal | . ITocie komanapl Iepexoa OyayT 100aBICHBI IBE MTyCTHIC
UHCTpyKUuu nul .

® del ayed cal | . TpeGyercs mOMeCTUTD MOCIIE KOMaH/IBI ITEPEX0/1a
100 JBE KOPOTKUX, MO0 OJHY JIIMHHYIO HHCTPYKIIHIO.

A.2 Ucnonb3oeaHue Makpocoe e S3bike Accembriepa

MpocTenwmne Makpochl

Maxkpocsl B s13bike accemOuepa st mpoueccopa NM6403 — sto
orpeiesiieMble pa3paboTUNKOM (PparMeHTHI TEKCTa MPOTPAMMBI,
KOTOpBIE CO/IEPKAT 3aKOHYCHHbIE CHHTAKCHUYECKH MPaBHIIbHBIC
S3BIKOBBIE DJIEMEHTHL. MaKpOChl MOTYT COAEP>KaTh OMpPEaeIICHUS
KOHCTaHT M IIEPEMEHHBIX BPEMEHU KOMITUJISIINH, OTIPEICICHUS TaHHBIX,
KOMaH/bl U 1p. (kpoMme cekiuii). [Ipu ux ncnonp3o0BaHny mpoBepka
CHUHTaKCUYECKOH NMPaBUIILHOCTU MPOUCXOJUT JBAXK/BI: OJUH pa3 Mpu
00paboTKe Tena Makpoca, BTOPOi pa3 - IpU NOJCTAHOBKE, C YIETOM
TEKyIIero KoHTekcra. [logcraHoBka Makpoca BO3MOXKHA B JIIOOOM MecTe
MIPOTPaMMBI, TJI€ pa3perIeHO UCTIONb30BAHUE BCEX COACPIKAIINXCS B
MaKpoce KOHCTPYKIUH.

Jlnist onucanus Makpoca UCIOJIb3yeTCsl KIIF0YEBOE CJIOBO MACT O.

[Tpumep onmcanust IpPOCTEUIIIEro Makpoca (OIMMCaHMS KeJIaTeTbHO
pacroyiaraTb BHE CEKITUH):

macr o AAA()
gr0 = gr1i;
ar0 = grl;
end AAA;

[Tocne onucanus Makpoca MOKHO OCYHIECTBIIATH €ro MOJICTAHOBKY B
MPOrpaMMy, IJis 3TOTO JOCTATOYHO YKa3aTh €ro UMs C KpyribIMU
CKOOKaMU, 03HaYaIOIIMMH, YTO MAaKpOC HE UMEET MapaMeTpoB:

begin ".text"

<__main>

AAA () ;

®
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end ".text";

Makpochbl ¢ NapameTpamum

AccemM0Iiep 1mo3BOJISIET OMUCHIBATH MAKPOCHI C MApaMETPaMu: TOCIIe
MMEHHM MaKpoca B KPYIJIbIX CKOOKaxX yepe3 3aIsTyI0 YKa3bIBaIOTCS
(bopmanbHBIE TApaMETPhI

macro AAA (Argl, Arg2)

Argl = gr1;
Arg2 = grl;
end AAA

IToncranoBka Makpoca:
AAA (gr0, ar0);
IIpu noacTaHoBKe Makpoca napaMeTpsl Oy1yT 3aMEHEHbI yKa3aHHBIMU

(akTuueckuMu 3HaYeHUsIMH. B kauecTBe (hakTUUECKUX MapaMETPOB
MOTYT I€pelaBaThCsl PETUCTPHI, IEPEMEHHbIE, METKH U KOHCTaHTHI.

Ucnonb3oBaHue Metok B Makpocax

B onmcanuu makpoca MOKHO 0OBSBUTH METKY, UCIOJIb3YS KIIIOYEBOE
CJIOBO OWN. DTa MeTKa OyAeT MpuHaAIeKaTh JaHHOMY MaKpocCy:

macro AAA (Argl, Arg2, Arg3)
own A: | abel:

<A>
Argl = Arg2 + Args;
if > goto A

end AAA

B sToMm ciydae, mpu KOMIWISIIME Makpoca acceMOiep 3aMEHUT UMS
METKH Ha YHUKAITbHOE, TAKUM 00pa3oM, B MIPOrpaMMe MOICTAHOBKY
Makpoca MOKHO OCYIIECTBIISTh HEOMHOKpaTHO. [Ipu 3TOM accembruep He
BBIIACT COOOIIEHNE 00 OITMOKE B CBSI3U C TIOBTOPHBIM OIPEICTICHHEM
METKHU C OJTHUM U T€M KE UMECHEM.

Ucnonb3oBaHne Makpocor us [ipyrux ®annos

Ecau TpeGyemblii Makpoc HaXOauTCs B OMOIroTeke Makpocos ((aiti, ¢
pactupenuem . nl b), To mepes moIcTaHOBKOM MaKkpoca KOMIIIIATOPY
HEOOXOAMMO yKa3aTh COOTBETCTBYIOILYIO OMOIHOTEKY, HAIIPpUMEP

import from A m b; //aceramenvrno pacnonoscums 6 nauane paiina,
// 6He cexyuil.

Eciu TouHO M3BECTHO, TTOJICTAHOBKA KAKOTO MaKpoca u3
MaKpoOHOIHOTEeKH TOTpeOyeTCs, TO BO3MOXKEH 00j1ee KOHKPETHBIHN
BapHaHT:

i mport AAA from A m b;

€
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[Tpu 3TOM pyrue Makpockl u3 Makpooudanoreku A.mlb oyayr
HEJIOCTYITHBI.

begin ".text"

<__main>

AAA (),

end ".text";

Bo3MokHO, 4TO OMOIMOTEKAa MAKPOCOB HAXOUTCS HE B TEKYILIEM U HE B
6a30BOM Karayore, Torja rnepej KOMIWISIIUEH MTporpaMMBbl B
KOMAaHJTHOW CTPOKE CJelyeT BBECTH

—I Pat h, rae Path — myth kK GHOIHOTEKE MaKPOCOB.

CoszpaHue bubnuortek Makpocos

JlommycTuM u3 accembiepHoro ¢aiiia ¢ UMeHeM nMacl. asm B KOTOPOM
OIMCaHBl MAKPOCHI, TpeOyeTcs co31aTh OMOIUOTEKY MakpocoB. B
KOMAaHJTHOW CTPOKE HY>KHO BBECTH:

asm —m nacl. asm
[Ipu sTom Oynet co3zmana 6mbIMOoTEKa ¢ TeM ke umeHeM macl. m b

HIJIN

asm —muac. nl b nacl. asm

OyzneT co3mana OubiamoTexka ¢ mmeHeM nmac. m b.

HNob6aBneHne MakpocoB B Makpo6ubnmorteky

Jnst no6aBIeHU MaKpoca B yXKe CyLIECTBYIONIYI0 OMOIMOTEKY HapsLy ©
—MUCHOIB3YETCs TAKXKE OMIMS —a.

asm-muac. mMb -a mac2. asm

Hcnonp3oBaHue KITIOUEH —M —a 03HAYaeT, YTO MAKPOCHI OyIyT
100aBJICHBI B )K€ CYIIECTBYIOITYI0O MAaKPOOUOIHOTEKY.

A.3 Ucnonb3oeaHue Peaucmpoe e Ob6eux Yacmsix CkansipHoli MHcmpykyuu

[To npuHATOMY COTJIAIIEHHUIO O HA3BAHUAX MAIIMHHOE CIIOBO,
BBITIOJTHSIEMOE MTPOLIECCOPOM, Ha3bIBAETCs MHCTpYKIHMeH. MHCTpyKius
COCTOMT U3 MPaBOM W JIeBOM yacTed. B 1eBo 4acTH MHCTPYKIUU
BBITIOJTHSIOTCS aJpecHble KOMaHAbI (II0ATOMY OyJieM Ha3bIBaTh €€
KOMaHJIOH), B TIPaBOM — apru(PMETUUECKHUE U JTIOTUUECKHUE OTIepaIiiu
(Oymem ccpuTaThCs Ha HEE, Kak Ha OMEPAIIHIO).

B neBoii 1 mpaBoil 4aCTU CKAJISIPHON MHCTPYKIUU MOTYT MCIIOJIb30BaThCs
TOJILKO PETUCTPHI 00IIIero Ha3HaueHHs. B ciyuae ecnu oiuH U TOT ke
PErucTp UCIIOIB3YETCS U B KOMaH/IE, U B OIIEPAllMK, BO3HUKAET BOIIPOC!

®
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MNMpaBuno

KaKO€ 3HAUYCHHUEC 3TOT'O pCTUCTPA UCHOJIB3YCTCS U KAKOC 3HAYCHUC GYI[GT
HUMCTH PCTUCTP MO OKOHYAHUH BBINTOJIHCHUA I/IHCprKI_II/II/I?

OcHOBHOE NPaBUIIO, TPUMEHSIEMOE MPU BBITOTHEHUH MOA00HBIX
UHCTPYKIIUM:

Bcezoa 6 nesoti u npasou uacmu uHCMpyKyuu UCNOIb3VIOMCA cCmapbie
3HAUeHUsl pecUucmpos - me, KOmMopbie OHU UMenU 00 HAUald 8bINOTHEeHUs.
uHcmpyKyuu. A no pe3yromamam bINOJIHEHUS UHCMPYKYUU PeSUCTPbl
HOIY4arom HOBble 3HAUEHUs.

Jlanee paccMaTpuBaeTCcsi HECKOJIBKO XapaKTePHBIX MPHUMEPOB
WCIOJI30BAHUS OJTHOTO PETUCTPa B 00EUX YaCTSIX UHCTPYKLIHUU.

HNHcrpykuus:
grO = [const] with grO = grl and gr2;

Peructp gr 0 Mogudunmupyercst Kak B JIEBOH, TaK U B MPABOK YaCTIX
HHCTPYKIIUH.

ITpumep:
gl obal __main: |abel;

data ". MyDat a"
A: word
B: word 0;

end ". MyDat a";

I
N

begin ".text AAA"

<__main>
grl = [B];

11111111h;

[A] with grO = grl and gr2;
return;

end ".text AAA";

gr2

gr0

B PE3YJIbTAaTC BBIITIOJIHCHUSA HHCTPYKIIUU

grO = [A] with grO = grl and gr2;

B peructp gr O monajier 3HaYeHue 2, TO €CTh IPUOPUTET OyIeT OTAaH
komaHzae gr0 = [A].

Takass MHCTPYKIUS SBISICTCS JOIMMYCTHMON M KOMITHJIATOP OIIMOKH HE
BBIJIACT, XOTS B IIPOTPaMMe HHCTPYKIIHSI MOXKET MOSIBUTKCS, CKOpee
BCEro, OIINO0YHO.
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HNHucrpykuus:
grO = [const] with gr2 = gr0<<1;

B oneparuu ucnosb3yercst 3HaueHue peructpa grl, a B KomaHe
MIPOUCXOJIUT €ro MOAU(PUKALIHS.

[Tpumep:
global _ main: |abel;

data ". MyDat a"
A word = 2;
end ". MyDat a";

begin ".text AAA"

<__main>
gr0 = 4;
grO = [Al with gr7 = gro0<<i;
return;

end ".text AAA";

[Tocre BBIMOTHEHHUSI HHCTPYKIIMK B peructpe gr 0 OyaeT copepikaTbes
YHCIIO 2, a IPU BBIYUCIICHUW 3HAYCHHS peructpa gr 7 Oymer
HCIIOJIb30BAHO CTAPOE 3HAUCHUE perucTpa 4, COOTBETCTBEHHO B gr 7
OKa)KeTCs YUCIIO 8.

HNHcrpykuus:
ar0O = [gr4] with gré++;

B xoMaH/ie MporCXOAUT YTEHHE U3 MTaMATHU 0 aJpecy, XpaHsaueMycs B
gr 4, a B onepanuy OH U3MEHSET CBOE 3HaUCHHE.

ITpumep:
gl obal __main: |abel;

data ". MyDat a"
A word[2] = (1,2);
end ". MyDat a";

begin ".text AAA"
<__main>

gr4 A
[grd4] with gré++;
[gr4];

return;

ar0

arl
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end ".text AAA";

Jlo Toro, kak ObliIa BHIIOJHEHA HHCTPYKLIUS

ar0 = [grd4] with grd++;

NIEPBBIN IEMEHT MaccuBa A coiep kUt 1, Bropoi 2. Peructp gr 4
yKa3bIBaJ Ha MEPBbIN AJIeMeHT MaccuBa A. [locie BbINOIHEHUs

MHCTpYKIUU B ar 0 3arpy:xeHo 3HaueHue 1 (epBblif 3JIEMEHT MacCUBa), a
gr 4 yka3pIBaeT Ha BTOPOU 3JIEMEHT.

CootBercTBeHHO KOMaHa ar 1 = [ gr 4] ; 3arpyxaer B ar 1 yucino 2.

HNucTpykuus:
ar0,gr0 = [arl = grl] with grl = gr0 + 1;
B xomanae npoucxoIuT 3arpy3ka perucTpoBoil mapbl ¢ K3MEHEHHEM

3HaueHus peructpa gr 0, a B onepauuu peructp gr O ucrosnb3yercs A
MoJU(pUKAUU 3HAUYEHHsI IPYroro perucrpa.

[Tpumep:
gl obal _ main: |abel;

data ". MyDat a"
A long = 3I;

end ". MyDat a";

begin ".text AAA"

<__main>
grl = A
gro0 = 1;

ar0,gr0 = [arl = grl] with grl = gr0 + 1;

return;
end ".text AAA";
Komanmaar0,gr0 = [arl = grl] — KOCBEHHOE YTEHUE U3 MaMSTH B
PETUCTPOBYIO NAPy C NPEIBAPUTEIBLHOM 3aMKUChIO B aIPECHBIA PETUCTP
ajzipeca, XpaHsILIErocs B peructpe odmiero Ha3HaueHus. B ar 1
3arpysurcs ajgpec A, B ar O moraaeT Miiajalas 4acTh 3HAUYEHUS U3
MaMsITH, HaXOSIIEerocs o aapecy A (uucio 3), B gr O momajaer crapiias
gacThb (0).
B npaBoii yacTu MHCTPYKLIMU
ar0,gr0 = [arl = grl] with grl = gr0 + 1;
JUISl BBIUMCIIEHUS 3HA4€HM gr 1 ncromnb3yeTcs crapoe 3HaueHue gr 0,
paBHoe 1. Takum 06pazom, rmocse BHIIOTHEHUS HHCTPYKIIUH:

ar 0 conmepxur 3, gr 0 conepxur 0, gr 1 compepxur 2.

®
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HNHucrpykuus:
[ar0] = grl with grl++;
3anuch 3HaUYEHUS perucTpa gr 1 ¢ ero oJHOBpeMEHHON MO TP UKAIIHCH.
ITpumep:
gl obal __main: |abel;

nobits ". MyDat a"
A word;
end ". MyDat a";

begin ".text AAA"
<__main>
ar0 = A
grl = 1;
[ar0] = grl with grl++;
return;
end ".text AAA";

Komanpga [ ar 0] = gr 1 — KOCBEHHas 3alIMCh B IaMSTh U3 PETUCTPA
oO1iero Ha3HaueHus. Jl0 BHIOJTHEHUS HHCTPYKIIUU

[ar0] = grl with grl++;
ar 0 coxepxai axgpec A, gr 1 cogepsxkain 1. [1ocie BbImoTHEHUS B TPaBOM

YacTH MHCTPYKIMH gr 1 yBenmuuutes Ha 1 (T.e. gr 1 Oynet conepxkats 2),
a B JICBOM IO aJpecy A 3aluIIeTcs npexHee 3Hauenue gr 1 (T.e. 1).

HNHcrpykuus:

[arO++gr0] = grl with grO++;
Peructp gr 0 ucnonb3yercst st MOAUGUKALIUY afpeca J0CTyna K
MaMsTH, a B IPABOM YaCTU MHCTPYKLIUU MOAU(PHUIIUPYETCS.
ITpumep:
gl obal __main: |abel;

nobits ". MyDat a"
A: word[ 16];
end ". MyDat a";

begin ".text AAA"
<__main>
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ar0 = A

gr0 = 1;

grl = Qaah;

gr2 = 5;
<Loop>

[arO++gr0] = grl with grO++;
gr2--;
if > goto Loop;
return;
end ".text AAA";
Komanpa [ ar 0++gr 0] = gr 1 — KOCBEeHHasi 3aKCh B NaMATh U3
peructpa ob1iero HazHadeHus gr 1 ¢ mocT-uHKpeMeHTaIlel aapeca Ha

BEJIMYHMHY, 3alIUCAaHHYIO B pETUCTp oO1ero HazHaueHus gr 0. B mpasoii
4aCTH MHCTPYKLIUU

[arO++gr0] = grl with grO++;
3HayeHue gr 0 THKpEeMEHTUpPYeTCs.

[Tocrne BeIMOMHEHHS TPOTrPaMMBI B perucTp gr 0 Oyzaer 3arpy:keHo
3HaueHue 6, a MacCuB A Oy/IeT UMETh BUJI:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
aa | O 0 0 0 aa | O 0 0 aa | O 0 |aa | O aa | aa

HNucTpykuus:
push ar0,gr0O with grO = not grO0;

3Ha4YeHUs PETUCTPOBOM Maphl COXPAHIIOTCA B CTEKE, U OJHOBPEMEHHO
Moudupyercs peructp gr 0.

[Tpumep:
gl obal _ main: |abel;

begin ".text AAA"

<__main>
gr0 = 0;
push ar0,grO with grO = not grO0;
grl = gr0;
pop ar0O, grO0;
gr2 = gr0;
return;

end ".text AAA";

IIpu BBINOJIIHEHUY UHCTPYKLIUH

push ar0,gr0O with grO = not grO0;
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B IIpaBOM 4acTu B peructp gr 0 3arpyxaercs 3Hauenue OFFFFFFFFh, B
JIEBOM COXPAHAETCS B CTEK PETHCTPOBas Mapa, Mpu 3ToM gr O COOepKUT
IIpeKkHee 3HaueHue, paHoe 0.

Taxum 00pa3oM, Mociie BHITOTHEHUS pacCMaTpUBAEMON MHCTPYKIHH
peructp gr O conepxur O,
peructp gr 1 conepxkut OFFFFFFFFh,

peructp gr 2 conepxkur 0.

HNucTpykuus:
pop ar0O, grO with grl = gro;

3HaueHue pEerucTpOBON Mapbl BOCCTAHABIMBAECTCS U3 CTEKA, a B IPaBOM
9yacTu 3HaueHue gr 0 ucrnonb3yercs it MOJU(PHUKAILIMH JPYTroro
perucrpa.

[Tpumep:
gl obal _ _main: |abel;

begin ".text AAA"

<__main>
gro = 2;
push arO, grO0;
gr0 = 1;
pop ar0O, grO with grl = groQ;
gr2 = gr0;
return;

end ".text AAA";
IIpu BBINOJIHEHUY UHCTPYKLIUH
pop ar0, grO with grl = gro;

B JICBOI YaCTH BOCCTaHABIMBACTCSI PETHCTPOBAs mapa u3 creka (gr 0
COZCPIKUT 2), B IPABOM IPH BBIYUCICHUU gr 1 UCTIONB3yeTCs PEeKHEe
3Hauenwue gr 0, pasHoe 1.

CoOTBETCTBEHHO, I10CJIE BHIIIOJHEHUS pAaCCMATPUBAEMON MHCTPYKIIMH
peructp gr O conepxur 2,
peructp gr 1 cogepxur 1,

peructp gr2 CoaepKur 2.

HNucTpykuus:
ar0,gr0 = ar2 with gr2 = -gro0;
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3HaYeHHe aipeCHOrO PErucTpa TyOoIupyeTcss B peruCTpOBYIO Napy, a B
npaBoii yactu gr 0 Hcmosb3yercs A MOAU(UKALIMN APYTOTO PETUCTPA.

[Tpumep:
gl obal _ main: |abel;

begin ".text AAA"

<__main>
gr0o = 2;
ar2 = 11111111h;

ar0,gr0 = ar2 with gr2 = -gro;
return;
end ".text AAA";

[Ipu BBINOJIHEHUN UHCTPYKLUHU

ar0,gr0 = ar2 with gr2 = -gro0;

B €€ JICBOU YacTH B PETUCTPOBYIO TPy 3arpyaeTcsl 3HaueHue u3 ar 2 (B
ar 0 momagaer 11111111h, u B gr O monagaer 11111111h), B mpaBoit

YaCTH MPU BBIYUCICHNUU 3HAUYEHUS gr 2 UCIOJIb3YETCs IPEKHEE 3HAUCHHUE
peructpa gr 0, paBHoe 2.

Takum 00pa3om, TOcIie BBIIOIHEHUS paCCMAaTPHBAEMO HHCTPYKIIMU
peructp gr O cogepxkut 11111111h,
peructp gr 2 conepxxut OFFFFFFFEh (1.e. —2).

HNucTpykuus:
goto grO with grO = gr0O + =gr1l;

ITpumep:

gl obal __main: |abel;
gl obal Loop: |abel;
gl obal L1: |abel;
begin ".text AAA"

<__main>
gr2 = Loop;
grl = L1,
gr0 = gr2 with gril-= gr2;/grl codepaxcum pasnuyy

// adpecos KomMamo, Ha KOmopwvie
// yxazvieaiom Loop u L1

goto grO with gr0O += grl,;

<Loop>
gr7 = 1;
€
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return;
<L1>
ar7 = 2;
return;
end ".text AAA";
B peructp gr O 3arpyxaercs agpec KOMaH]ibl, HA KOTOPYIO YKa3bIBaeT
MeTKa Loop.
[Ipu BEIMONIHEHUH IPOrpaMMBbl B IPAaBOW 4aCTH MHCTPYKIMH
goto grO with gr0 += grl;
Moudupyercst peructp gr 0, B HeM OyZIeT coaepKaThes axpec

KOMaH/Ibl B TaMsITH, Ha KOTOPBIN yKka3bIBaeT MeTka L1.

B neBoii yactu copepKUTCS MEPexo/1 1Mo abCOMOTHOMY aIpecy,
3a7aBaeéMoOMy peructpom gr 0.

ITockonbKy Mo 001meMy A7 BceX MHCTPYKIMM TPaBUITy 17151 KOMaH/IbI
nepexoza OyeT UCIOoJIb30BaHO MpeXxHee 3HaueHue gr 0, To B pe3yabpTare
BBITTOJIHEHUS paCCMaTPUBAEMON MHCTPYKLUHU OyJeT OCYIIECTBIICH
repexoj Ha MeTKy Loop.

B pesynbrate hyHkmms main Bepuet 3HaucHue 1, a He 2.(Bo3Bparimaemoe
3HAYCHHUE TIEPEIAaeTCs B PerucTpe gr 7).
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AKUMWOHEPHOE OBIWECTBO
HAYYHO-TEXHUYECKWNWN LEHTP

Hayuno-rexunuyeckuii neHTp Moay.ib
A5l 166, MockBa, 125190, Poccust
Tea: +7 (095) 152-9335

®dakc: +7 (095) 152-4661

E-Mail: info@module.ru

WWW: http://www.module.ru

Haneuarano B Poccun Jara uznanus: 15.04.00

OHTL Moays, 2000
Bce mpaBa 3anuimeHst

Hukakas yactp nadopMaliy, MpuBeACHHAs: B JAHHOM JOKYMEHTE, HE
MOXET OBITh aJanTHpPOBaHa WM BOCIPOU3BEICHA, KPOME Kak
COIJIACHO MMUCHbMEHHOMY PA3pEIICHUIO BJIA/ICNIbIIEB aBTOPCKUX MPaB.

HTL] Moxayns ocraBisieT 3a OO0l IPaBO MPOU3BOAUTH W3MEHEHHUS
KaK B ONHCaHMH, TAK U B CaMOM IIPOAYKTE Oe3 JONOIHUTEIBHBIX
yBemomnenuii. HTI] Moxyne He HeceT OTBETCTBEHHOCTH 3a JIIO00I
yiiep0, HPUYMHCHHBIA HCHOIb30BaHMEM MH(GOPMALUKM B JaHHOM
OITICaHUH, OMNOKAMU WIIH HEJOCKa3aHHOCTHIO B ONHCAHUH, a TAKKE
IyTeM HeNpPaBUIbHOIO HCIOIb30BaHUS IPOLYKTA.
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