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I[MOPANOK NCIIOJIbB3OBAHMA JOKYMEHTA

Hacrosiias 1okymeHTanusi oOXpaHsieTcsi JACHCTBYIONMIMM 3aKOHOAATEIbCTBOM Poccuiickoit
Odenepanun 00 aBTOPCKOM IpaBe M CMEXKHBIX IIpaBax, B YacCTHOCTH, 3aKOHOM Poccuiickoi
Oenepannn «O0 aBTOpcKkOM TMpaBe W CcMexHBIX mpaBax». OAO HIIL[ «9JIBUC» sBisercs
€IMHCTBCHHBIM TIPaBOOOIA[aTeeM WCKIIOYUTEIBHBIX aBTOPCKUX TIPaB  HA  HACTOSIIYIO

JIOKYMEHTAIHUIO.

Hacrosiiyro 1okyMeHTaIuio, He MHa4Ye Kak 1o npeasaputenbHoMy cornacuio OAO HITL]

«DJIBUCH, 3anpemaercs:

. BOCIIPOU3BOANTL, T.C. H3rOTaBJIMBAaTb OIHWH HIIN ooiee 9K3CMILIAIPOB

HACTOSIIEH JOKYMEHTAIIUH, €€ YacTH, B JIF0OOH GopMme, TH00BIM CriocoOoM;

. ClaBaTh B MIPOKAT;

. nyOJMYHO TOKa3blBaTh, HWCIOJNHATH WM cooOUIaTh JUIsl BCEOOIIEro
CBE/ICHUS,

. MIEPEBOINTE;

. nepeieNbIBaTh WK APYTHM 00pa3oM repepadaThIBaTh (10padbaThIBaTh).

OAQ HIIL «3JIBUC» octaBisieT 3a co0oil mpaBo B 10001 MOMEHT BHOCUTh U3MEHEHUS
(ToTIONTHEHMS) B HACTOSIMIYIO JOKYMEHTAIMIO 0€3 TPeIBapUTEIHLHOTO YBEIOMIICHHS O TaKOM

WU3MEHEHUU (JIONIOJTHEHHH).

OAO HIIIl «3JIBUC» He HeceT OTBETCTBEHHOCTH 3a Bpel, NPUYMHEHHBIA IIpH

HUCITIOJIB30BaHNU HaCTOHHIef/'I JOKYMCHTAIUU.

[lepenaya HacToAIIEeH TOKYMEHTAMK HE O3HAYaeT Mepeaavynu KaKux-Iu00 aBTOPCKUX MPaB
OAO HIIII «2JIBUC» Ha Hee.

Bo3HUKHOBEHHE KakuX-IMOO MpaB HAa MaTepHUaJbHBIM HOCHUTENb, HA KOTOPOM IEpeaaeTcs
HAcCTOAIIAs JTOKYMEHTAllUs, HEe BIeYeT INepefauyd KakKux-1u00 aBTOPCKMX IpaB Ha JaHHYIO

AOKYMCHTAI[HUIO.

Bcee YKa3aHHbIC B HaCTOSH_Heﬁ AOKYMCHTAIIMKM TOBAPHBIC 3HAKW IIPUHAJIC)KAT UX

BJIaacIbIaM.

OAO HIIIY «29JBUC» ©, 2016
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1. BCTYIIVIEHHUE

Cornamenve 0 BbI30BaX - 3TO 4YacTh JABOMYHOIO HHTep(eilica NMPHIOKEHHs, KOTopas
perJaMeHTUpyeT 0COOEHHOCTH BbI30Ba MOAIPOrPaMMBbl, IIEpejau apryMEHTOB U Iepeaadn

PE3yjibTaTa BBITIOJIHCHUA ITIOAIIPOrpaMMBI.
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2. IPEACTABJEHHUE JAHHbIX

Pa3Mep W BBIPABHUBAHUE TUIIOB JAaHHBIX OIIPCACIIICTCA COIJIaCHO Ta6JII/II_[e 1.

Ta6auna 2.1. Pa3mep u BoIpaBHMBaHUE CTAHAAPTHBIX TUNOB JaHHbIX DSP

Tun nanaeix DSP Pasliqep Pa3smep B 6urax BHpaBHUHBaHHe i
B OaiTax OaiiTax

char, unsigned char 1 8 1
short, unsigned short 2 16 2
int, unsigned int 4 32 4
long, unsigned long 4 32 4
Iong long, 8 64 8
unsigned long long

T* 4 32 4
float 4 32 4
double 4 32 4
long double 4 32 4

Tun _Bool pacmmpsiercst 1o Tuma char.

Tun double (meficTBUTENBLHBIC YUCIIA ¢ ABOWHON TOYHOCTHIO) TpUBOIUTCS K THIy float cpencrBamu

KOMITHJIATOpPA.

BeKTopHHe THUIIbl JaHHBIX BBIPABHUBAKOTCA COOTBCTCTBCHHO pasMEpy. BeKTopHHe THUIIBI JaHHBIX

OOBSBIISIOTCS 4yepe3 paClIupCHUA A3bIKa C.

typedef  attribute
typedef  attribute
typedef  attribute
typedef  attribute
typedef  attribute
typedef  attribute
_v2i64;

typedef  attribute
typedef  attribute

__vector size
__vector size
__vector size
__vector size
__vector size
__vector size

~ o~ o~~~ —~
—~ o~ o~~~ —

(2
(4
(8
(2
(4
(2

((__vector size (2
((__vector size (4

*sizeof (short)))) short v2ilé6;
*sizeof (short)))) short v4ilé6;
*sizeof (short)))) short v8ilé6;
*sizeof (int)))) int v2i32;
*sizeof (int)))) int v4i32;
*sizeof (long long)))) long long

*sizeof (float))))
*sizeof (float))))

float v2£32;
float v4f32;
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Tabauna 2.2. Pazmep u BHIpABHHUBaHUE BEKTOPHBIX TUNOB JaHHbIX DSP

Tunel nanasix DSP Pa3mep B Gaiitax | Pa3mep B Outax Bmgag;II/IleiHne
_V2i16, 4 32 4
_V4il6, v2i32, v2f32 8 64 8
_V8il6, _Vv4i32, v2i64, v4f32 16 128 16
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3. BBIPABHUBAHUE CTEKA

VYkazarens cTeka BbIpaBHUBAETCS MO rpaHulie 8 6aift (2 ciosa).
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4. UCI1IOJIb30BAHHUE PEI'UCTPOB

Taonauna 4.1.

Tunel perucrpon

Ha3znauyenue perucrpos

Peructpsr qis nepenauun
rapameTpoB

Uepe3 perucTpbl mepemaeTcss 0 TpeX IepeMEHHBIX
BKJIFOUUTEIHHO COOTBETCTBEHHO Pa3MEPHOCTH THIMA C
y4e€TOM OCOOEHHOCTEH perucTpoBoro gaiina
r0.s, r2.s, r4.s — mist 16 pa3psaHBIX TUIIOB
r0.1, r2.1, r4.l — nnst 32 pa3psgHBIX THIIOB
r0.d, r2.d, r4.d— mis 64 pa3psaHBIX THIIOB
r0.q, r2.q, r4.qg— muist 128 pa3psiHBIX BEKTOPHBIX THIIOB
IpmmMmep: void func(short a, int b,
int c¢);
a - r0.s,
b - r2.1
c —r4d.l

Peructpsl
3HAYEHUs

JJIsL BO3BpamaeMoro

COOTBETCTBEHHO Pa3MEPHOCTHU

r0.s— s 16 pa3psIHBIX THIIOB

r0.1- muist 32 pas3psiHBIX THIIOB

r0.d— muist 64 pa3psIHBIX THUIIOB

r0.0— mist 128 pa3psIHbIX BEKTOPHBIX THIIOB
[Mpumep:

long long func():;

BosBpamaemoe 3HaueHme B r0.d

Peructpsl, coxpansembie
BbI3bIBaeMol (yHkuei (callee-
saved registers)

r16.1, r17.1, r18.1, r19.1, r20.1, r21.1, r22.1, r23.1, r24.,
r25.1
rl7.d, r19.d, r21.d, r23.d, r25.d

i3.1,i4.1,i5.1
a3.l, a4.l, a5.1
Bpemennsie peructpsl, r6.s, r7.s
HEOOXOIUMBIC JIJIS1 KOMITUJISTOPA. 6.1, r7.1
MoO’KHO HCIOJIB30BaTh B ré.d, r7.d
acceMOJIEpPHBIX BCTaBKaX Ha
MPOTSHKEHUH BCTABKU
Peructpsr 1y1st BHEIITHETO r30.1, r31.1
ucrions3oBanus (Harnpumep, OC B r30.d, r31.d
00paboTuMKe MpepbIBaHUIN UITH
MePEKITIOUYCHNUH 3a/1a4)
VYka3zarenb cTeka a7l
VYkazarens Qpeiima ab6.|
3ape3epBUPOBAHHBIE PETHCTPHI R26.x — r29.x
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5. HOPAIOK BbI3OBA ®YHKIINU

Paccmotpum mporpammy (1):

int  attribute ((noinline))
f (int b)
{
if (b !'= 1)
return 1;
return 0;

}

int main ()

{

return f£(1);

}
CxommmupyeM e€ ¢ ypoBHem ontummsaimu -O3 (B ¢ynkuuu f atpubyt noinline mpocrasiex

CHEIHAILHO, YTOOBI KOMITHJISITOP HE TIOJICTABIISUT TEJIO (PYHKIIMH B TOYKY BBI30BA).

PaccmoTpum nomyunBmmiics accemOuepusiii ko st DSP-sapa ELcore-30M:

00000004 < dsp f>:

00000004: 00400a21 clrl rl.1

00000005: 00007935 00000001 cmpl Ox1, r0.1
00000007: 00039700 00000001 move.ne 0Ox1l, rl.l
00000009: 00027951 00000001 andl Ox1, rl.1, r0.1
0000000b: £80001a0 rts

0000000c < dsp main>:

0000000c: 7ffffled move Oxfffe, i7.s
0000000d: 000fe300 move (a7.1)+10.1, r6.1l
0000000e: 000d4do0 move sSs.s, r6.s
0000000f: 0O7cfa267 00000001 move r6.1, (a7+0x00000001)
00000011: OOO01££00 00000001 move Ox1, r0.1
00000013: f80021ad js 4 < dsp f>
00000014: 780011led move 0x2, 1i7.s
00000015: 000fe300 move (a7.1)+i0.1, r6.1
00000016: 7ffffled move Oxfffe, i7.s
00000017: 00003780 00003f00 move (a7.1+i10.1), ro6.d
00000019: 39800aba trl r7.1, r6.1
0000001a: 000d4c0OO0 move r6.s, SS.S
0000001b: £80001a0 rts

Ceituac Hac wuHTepecyeT mnepenada aprymeHta B ¢yHkuuio f u wucnomnenme ¢ynkmum f

(pc=00000013).

Jlns nepepaun 3HaueHUs B PYHKIHIO Hcnionb3yeTcs peructp r0.1:

| 00000011

0001££00

00000001

move 0x1,

r0.1
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5.1. ®yHKIMM C ONpeIeNIEHHBIM YUCIIOM ITapaMeTPOB
Pacrnionoxxenne BXOAHBIX IMApaMCTPOB HOAIPOIrpaMMbl B Ipoucaypax C OMNPCACICHHBIM YUCIIOM
mapaME€TpOB U3BECTHOI'O pa3Mepa:

- IIepBbIE TPHU BXOIHBIX IapaMeTpa MOANPOIPAMMBI IEPENAIOTCS Yepe3 COOTBETCTBYIOLIUE THUILY
PEruCTphl 10 YKa3aHHOMY IOPSAIKY:

s 18, 116 — r0.S, r2.s. r4.s;

s 132, £32,v2i16 - r0.1, r2.1. r4.l;

s 164, T64, v4il6, v2i32, v2f32 - r0.d, r2.d. r4.d;

s v2f64, v2i64, v4i32, vaf32, v4i32, v8il6 —r0.q, r2.q, r4.q;

s ykaszaresei - 0.1, r2.1, r4.l.

- OCTAJIBHBIC ITApaMCTPbI, HAYMHAA C YCTBCPTOI'0, IICPCAAOTCA YCPE3 CTCK.

- aprymeHTsl no 3HaueHuto(byVal), Hanpumep, MaccuBbl, CTPYKTYpbl U T.I., NIEPENAIOTCSA Yepe3
CTEK.

Jlnst Bo3Bpata 3HaueHusI U3 QYHKIMK Ucnob3yercs peructp r0.1:

20000010: 101de0e0 trl r2.1, r0.1

5.2. Hepenaqa BO3BpaiaCMOI'0 3HAYCHU A

Bo3sBpaiaemoe 3HaueHue nepeaacTcs
4yepe3 perucTp:

r0.s — mis 16 pa3psiiHBIX THIIOB

r0.1 — st 32 paspsIHBIX THITOB

r0.d — mist 64 pa3psiIHBIX THITOB

r0.q — s 128 pa3psiiHBIX BEKTOPHBIX THIIOB
4yepes CTeK:

JUIS apryMeHTOB 1o 3HaueHuto(byVal), Harpumep, MacCUBBI, CTPYKTYPHI U T.11.
[Toanporpamma BbI3BIBAETCS HHCTPYKIIUEH:
00000013: £80021ad js 4 <_ dsp f>
Brixon U3 moamporpamMmet:

0000000b: £80001a0 rts

5.3. YnpaBieHue CTEKOM

I[Tpu BBI30Be moanporpammel (callee) BeieneHre maMsaTH CTeKa U BO3BPAT B UCXOHOE COCTOSIHUE
CTeKa OCYIIECTBISCTCS BbI3bIBaeMoOil momnporpammoii (callee). TloarotoBka aprymeHTOB ist
HOANIPOrpaMMBl (B TOM 4YHCJIE, PACHOJNIOKCHHBIX Ha CTEKEe) IPOU3BOAMTCS BBI3BIBAIOIICH
nporpammoii (caller).
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5.4. BbI30B oAnporpaMmsl
[TomnporpamMMa BbI3bIBae€TCS MHCTpYKUUMEH js. HCTpyKIMs jS 3aUCHIBACT B amIlapaTHBIA CTEK
azipec BO3Bpara.

CoxpaHeHue ajpeca BO3BpaTa allapaTHOro CTEKa OCYIIECTBIISIETCS BBI3BIBAEMOM MOIPOrpaMMOil
MHCTpYKLHKEHN (IpoJior):

ELcore-30M

move ss, <ss_slot>

5.5. BeIxog u3 noanporpamMmmeal

BI)IXO[[ U3 1noanporpaMmbl  OCYHICCTBIIACTCA MCIIOJIHCHUCM HWHCTPYKIMU rts. CuuThIBaHUE
S3HA4YCHHA aJipe€Ca BO3BpaTa almapaTHOro CTCKa OCYHICCTBJIIACTCA BBI3BIBACMOM HOI{HpOI‘p&MMOﬁ

WMHCTPYKILHUEH (SIUIIOT):

ELcore-30M

move <ss_slot>, ss

5.6. Yka3zareian (peiima

Peructp a7 - stack pointer (sp). Peructp a6 - frame pointer (fp).

VYkazarens ¢peiima FP HeoOXxoauM B ClieAyIOMUX Caydasx:

- debug/unwind npu koMK s nesiel omnaaku ¢ -O0/-g, mpu 00paboTke c++ HCKITFOUeHHH,
T.€. B T€X Cllyyasix, Korja TpeOyercs pacKpyTKa CTeKa;

- KOrJa yKaszaTeib CTeKa (Sp) cMellaercs JUHAMHYECKH B MPOIecce UCTIOTHEHUS MOAIpOrpaMMBbl
(mampumep, ucnonsizyetcs malloc). B aTom ciyyae nmpuBszka kK sp HEBO3MOXKHA U HYXeH 1D;

- JUIst QYHKIMIA ¢ IEpEMEHHBIM YUCJIOM apTyMEHTOB;

B ocTanmpHBIX cllyyasX MOXKHO HCHOJb30BaTh Sp. VICHoib30BaHWME TOJBKO YKa3aTens CTeKa
SIBJISIETCSL  ONTUMU3AIMell (MOXHO ObUIO OBl OCTaBUTH HCMOJB30BaHUE fp Bcerma, mMpocTo B
HEKOTOPBIX CIIydasix 3TO HE SBJIAETCS HEOOXOIUMBIM).

O6parute BHUMaHue, uTo caller He 3HaeT o ToM, yTo OyAeT ucmoyib3oBaTh callee u, B oOmEemM
cllydae, OHM MOTYT KOMIIMJIMPOBAThCS HE3aBUCHMO C Pa3HBIMU KItouamMHu KoMmuisiinuu. [Toatomy
sp+spOffset (ecm MoxxkHO Hconb30BaTh sp) u fpHpOTfset HOKHBI paBHATHCS OTHOMY M TOMY XKe

aapeCy MaMsTHu, 4TO U TapaHTUPYCTCA KOMITUIIATOPOM.
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5.7. Cnot ansa ykazarens dperima

B cinyuasix, xorma ucnomssyercst fp(4.6), s ero coxpaHeHUs/BOCCTaHOBJICHHS HeoOxomum fp
cinot. Ecnu B callee mMeroTcst BBI3OBBI MOANPOTrpaMM, JUISl COXPaHCHHUSA/BOCCTAHOBJICHHS aJpeca
BO3Bpara Mpu BX0j1e/BbIX0i¢ B/U3 callee HEOOX0IUM SS CIIOT.

B ocranbHBIX ClIydasx CJIOThIl HE HCIOJB3YIOTCS, a Sp HPH HEOOXOAMMOCTH CMEIIAeTCs |

BOCCTaHaBJIMBACTCA COOTBCTCTBCHHO.

5.8. Opranuzanus cTeka

Hanpasiienue pocta creka — BBEpX (OT OOJIBIINX aIpECOB NAaMATH K MEHBILINUM aJpecaM MaMsITH).
[lopsanox mnepenauu napameTpoB uYepe3 CTeK — MNpsAMOH (y mapaMerpa ¢ MEHBUIMM MOPSAKOM
MEHBILUHN aJIpec B CTEKE).

VYkazarenb cTeka BbIpaBHHUBaeTCs 1O rpaHuue 8 6aiT (2 cinosa). s no6oro napamerpa Ha CTeKe
BbLJIENIAE€TCS. MUHMMaJIbHO § 6aifT. Eciiu pa3smep napamerpa Oosblie, BbIACTISACTCS IaMATh Ha CTEKe

¢ y4€TOM BhIpaBHUBAHHS Ha 8 OaWT.

5.9. Callee-saved registers (CSR)

CSR - o310 peructpsl, KOTOpble "He MeHsSIOTCS"' BbI3oBamHu, T.e. callee rapanTupyer wux
COXPaHHOCTb:

r16.1, r17.1, r18.1, r19.1, r20.1, r21.1, r22.1, r23.1, r24.1, r25.1

ri7.d, r19.d, r21.d, r23.d, r25.d

rl7.q, r19.q, r21.q, r23.q, r25.q

13.1,14.1,i5.1

a3.l, a4.l, a5.1

5.10. ®yHKIHMM C TIEPEMEHHBIM YUCIIOM ITAPAMETPOB

HpI/I BBI3OBEC q)YHKI_II/II/I C NEPECMCHHBIM YUCJIIOM IMApaMETPOM MOTYT IICPEAABATHCA ABHO 3aJAaHHBIC
nmapaMeTpbl (;[anee, 065133.TCJIBHBIC) H HCABHO 3a/IaHHBIC, KOTOPBIC ONIPCACIAIOT IICPEMCHHOC YN CJIO

napaMmeTpoB (fanee, HeoOs13aTeNbHbIE).

[lepeqaua aprymeHTOB B (YHKIMIO C TEPEMEHHBIM YHCIOM IMapaMeTPOB OCYIIECTBIISETCS

CJIETYIOIM 00pa3oM:

- o0s3aTeNbHBIC TMapaMeTphl TMEpeNaroTcs B COOTBETCTBHH C mpaBwiamu 1.4.1 «DyHkmuum c

OHpC,Z[CJ'IéHHBIM YHCJIOM IIapaMETPOB»,

- HeoOs3aTeNbHbIC napaMeTpbl MEPCAAOTCA B COOTBCTCTBHU C IIPaBUIAMU H.4.1«q)yHKI_II/II/I C

ornpeAeNEéHHbIM YHCIIOM ITapaMeTPOBY;
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- IUIsl TIOJUIeP KKU MakpocoB u3 <stdarg.h> callee (Bcerna, HE3aBUCHMO OT TOTO MCIHOJB3YETCS JIN
<stdarg.h>) dopmupyer omHopoaHbi va list. ®opmupoBanme Va list ocymecTBiseTCs
BBIJICIICHUEM TaMATH (TOJ KaXIbld TapamMeTp BhIICISACTCS & 0ailT) W KONMMPOBaHUEM
HeoOs3aTeNPHBIX MAPaMETPOB M3 HE3aHSATHIX MOCTOSHHBIMU MapaMeTpaMH PErHCTPOB B HAMSTh.
JlaHHBIE TIEPEHOCSTCSA TAKUM 00pa3oM, 4TOOBI MOIYYUTh HENPEpbIBHBIN va_list (T.e. 3aHUMAOIIHiA

00J1acTh B MaMsATH 0€3 pa3pbIBOB);

- va_list maxomgmrcs Ha HaAWOONBIIUX ajpecax B MaMSATH OTHOCHTEIBHO JPYIHX
napamMeTpoB, T.K. MOPSJOK IMepeJayd apryMEeHTOB IpPsIMOH, a MEpEMEHHbIE apryMEHTbI

BCCraa rnepcaaroTcs nmocjacaIHuMu.
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6. CTPYKTYPA ®PEMMA. CTPYKTYPA IPOJIOTA 1 DIIUJIOT A

6.1. dyHKIMA ¢ PUKCUPOBAHHBIM YUCIIOM apryMeHTOB 0e3 ciioToB s FP

OyHKIMS ¢ PUKCUPOBAHHBIM YHCIIOM MapaMeTPOB, CIOTHI (4.7) HE HY>KHBI.

CrpykTypa ¢peiima:

———————— sp_new(a’7) = sp - (sizeof (objects) + sizeof (CSR))
objects: (4.3)

JIOKAJIbHEE ITepeMeHHEE ;

I1aMATbE 1OJid, MCIIOJIBE3yeMad B IIpoliecce BbIEH/ICJ'IGHI/HZ,’
callee-saved

registers (CSR); (4.8)

———————— sp(a7)

fixedObjects:

apTyMEeHTH, MNepelaBaeMue uepes NaMsaThb

u byVal napametpr; (4.1)

CrpyKkTypa OpoJiora:

sub (sizeof (objects) + sizeof (CSR)), a7, a’;
coxpaHeHue CSR;

CrpykTypa 3snomiora:

BOCCTaHOBJIeHUe CSR;

add (sizeof (objects) + sizeof(CSR)), a7, a7;

6.2. ®yHK1MS ¢ GUKCUPOBAHHBIM YUCIIOM apryMeHTOB 6€3 ci0ToB st FP

OOb1uHas pyHKIUSA ¢ GUKCUPOBAHHBIM YUCIIOM MTAPAMETPOB, CIOTHI (4.7) HYKHBI.

CrpykTypa peiima:

———————— sp_new(a’7) = sp - (sizeof (objects) + sizeof (CSR) + 2)) (CjoTH) )
objects: (4.3)

JIOKAJIbHEE [TepeMeHHEE ;

IIaMATb MCIIOJIb3yeMasa B npouecce BbILH/IC.J'[eHT/HZ,'
callee-saved registers (CSR); (4.8)
———————— fp (a6)

cyjoTel: fp-cioor (4 Gawra) (4.7)

ss—cJyior (4 Hamra)

———————— sp(a7)

fixedObjects:

apI‘yMeHTbI nepenaBaeMme qepes IIaMATb

u byVal napamerpr; (4.1)

CrpykTtypa nposora:

ELcore-30M:
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CMelmeHme Sp:
move - (sizeof (objects) + sizeof (CSR) + 2 (cjyjomel)), i7.s
move (a7.1l)+17.1, re6.1l

COXpaHeHMe SsS:
move ss.sS, r6.s
move r6.l, (a7+(sizeof (objects) + sizeof (CSR) + 1))

coxpaHeHue fp:
move a6.s, r6.s
move r6.l, (a7+(sizeof (objects) + sizeof (CSR)))

cMemeHue fp:
move a’l.s, r6.s
add (sizeof (objects) + sizeof (CSR)), r6.s
move r6.s, a6.s

coxpaHeHue CSR;

Crtpykrypa snumora:

ELcore-30M:

BOCCTaHOBJIeHne CSR;
BOCCTAaHOBJIEHME Sp:
move a6.s, r6.s
add 0x2, r6.s
move r6.s, a’.s
BOCCTaHOBJIeHMe fp (umMTaeM cpaly IOBa CJOTa) :
move (a6.l), r6.d
move r6.s, a6.s
BOCCTAaHOBJIEHME SS:
trl r7.1, ro6.1l
move r6.s, Ss.sS
BO3BpPAaT;
rts

6.3. @yHKIMS C IEPEMEHHBIM YHCIIOM MTapamMeTPOB

Takas QyHkius Bceraa ucnoib3yet fp cnot (4.6).

Crpykrypa (peiima:

-—-—- —-—-- sp new(a7) = sp - (sizeof (objects) + sizeof (CSR) + 2 (cyjoTel) +
sizeof (perucTpe B va list) (4.9))

objects: (4.3)

JIOKaJIbHEE [I€pPEMEHHHE;

IaMsaThb MCIIOJIb3yeMas B IIPOLleCCe BHUMUCIIEHUN;

callee-saved

registers (CSR); (4.8)
---- ---- fp(a6)
cyjioTel: fp-cmor (4 Bawra) (4.7)

ss—cJyior (4 Hamra)

---- ---- sp(a7)

fixedObjects:

aPT'yYMEHTEl [IepenaBaeMble uepes MaMAaTh
n byVal napametrprl; (4.1)
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| va_list (4.9)
CrtpykTypa nposora:

ELcore-30M:

BBIJICIISICM TIAMSTh O] perucTpsl B Va_list:

move (a7.1)+i7.1, r6.1l
COXpaHeHMe SsS:
move sSsS.s, r6.s

coxpaHeHre fp:
move a6.s, r6.s

cmemeHue fp:
move a’7.s, r6.s

move r6.s, a6.s
coxpaHeHue CSR;

CrpykTypa smujora:
ELcore-30M:

BoccraHoBieHne CSR;

BOCCTAHOBJIEHUE SP:
move a6.s, r6.s
add 0x2, r6.s
move r6.s, a’.s

move (a6.l), ro6.d
move r6.s, a6.s
BOCCTAHOBJIEHUE SS:
trl r7.1, r6.1
move r6.s, Ss.sS

move sizeof (permcTpel B va list) (4.9),
move (a7.1)+1i7.1, ro6.l

BO3BPAT;
rts

OCBOOOXIOAaeM NaMATE HOJ PETMCTPH B va list:

move -sizeof (permucTper B va list) (4.9), i7.s
move (a7.1)+i7.1, r6.1l
CcMeleHre sp:
move - (sizeof (objects) + sizeof (CSR) + 2 (cjoTw)),

move r6.1, (a7+(sizeof (objects) + sizeof (CSR)

move r6.1, (a7+(sizeof (objects) + sizeof (CSR)))

add (sizeof (objects) + sizeof (CSR)), r6.s

BOCCTaHOBJIeHMe fp (umMTaeM cpas3y IOBa CJOoTa) :

i7.s
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€35ABUC

OBO3HAYEHUASA
callee-saved registers (CSR) — peructpsl, coxpaHseMbIe BbI3bIBAEMOI TOAIPOTrPAMMO
callee — BeI3bIBacMast moamporpaMma

caller — BeI3BIBaKOIIIAs TOAIIPOrPaMMa
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IMPUMEP 1. ELCORE-30M. YPOBEHBb OIITUMHM3ALINHA -OO0.

Ckomnumupyem nporpammy (1) ¢ ypoaem ontumuzanuu -O0 ms DSP-snpa ELcore-30M.

int  attribute ((noinline))
f (int b)
{
if (b !'= 1)
return 1;
return 0;

}

int main ()

{

return f£(1);

JluctuHr MHU3acceMoOepa

00000000 < dsp f£>:

00000000: 7fffdled move Oxfffa, i7.s

00000001: 000£fe300 move (a7.1)+1i0.s, ro6.1l
00000002: 000c3500 move a6.s, r6.s

00000003: O07cfaz267 00000004 move r6.1, (a7.1+0x00000004)
00000005: 000c3d00 move a’.s, r6.s

00000006: 30002184 add 0x4, ro6.s

00000007: 000c3400 move r6.s, a6.s

00000008: 07c32267 fffffffe move r0.1, (a6.l+0xfffffffe)
0000000a: 00400aba trl r0.1, rl.1l

0000000b: 00007935 00000001 cmpl O0x1, r0.1

0000000d: 09800aba trl rl.1l, re6.1l

0000000e: 07cf2267 fffffffd move r6.1, (a6.l+0xfffffffd)
00000010: 07c32267 fffffffc move r0.1l, (a6.l+0xfffffffc)
00000012: 3800399c b.eg 0x7 <0x19>

00000013: £800099c b 0x1 <0x14>

00000014: O0001ff00 00000001 move Ox1, r0.1

00000016: f£800399%e bd 0x7 <0x1ld>

00000017: 07c32267 ffffffff move r0.1, (a6.l+0xffffffff)
00000019: 00000a21 clrl r0.1

0000001a: £800199%e bd 0x3 <0x1d>

0000001b: 07c32267 ffffffff move r0.1, (a6.l+0xffffffff)
0000001d: 07c32367 ffffffff move (a6.l+0xffffffff), r0.1
0000001f: 000c3500 move a6.s, r6.s

00000020: 30001184 add 0x2, r6.s

00000021: 000c3c00 move r6.s, a’.s

00000022: 000£1300 move (a6.l), r6.1l

00000023: 000c3400 move r6.s, a6.s

00000024: £80001a0 rts

00000025 < dsp main>:

00000025: T7Tfffeled move Oxfffc, i7.s

00000026: 000fe300 move (a7.l1l)+10.s, ro6.1l
00000027: 000d4d00 move sSs.s, r6.s

00000028: O07cfaz267 00000003 move r6.1, (a7.1+0x00000003)
0000002a: 000c3500 move a6.s, r6.s

0000002b: O07cfa267 00000002 move r6.1, (a7.1+0x00000002)
0000002d: 000c3d00 move a’.s, r6.s
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0000002e:
0000002f:
00000030:
00000031:
00000033:
00000035
00000036:
00000037:
00000038:
00000039:
0000003b:
0000003c:
0000003d:
0000003e:

30001184
000c3400
00000a21
07c32267
0001££00
£80001ad
000c3500
30001184
000c3c00
00003780
000c3400
39800ab5a
000d44c00
£80001a0

fEffffff
00000001

00001d00

add 0x2,
move r6.s,
clrl r0.1
move r0.1, (a6.l+0xffffffff)
move Ox1l, r0.1

js 0 < dsp f>

move a6.s, r6.s

add 0x2, r6.s

move r6.s, a’.s

move (a6.l), r6.d

move r6.s, ab6.s

trl r7.1, ro.l

move r6.sS, SS.sS

rts

r6.s
a6.s

BBII[GJ'IS[GTCH YETBIPE CJIOBA IO YETHIPEC PETUCTPA U ABA 11O CIIOTHI.

COOTBETCTBEHHO B IIPOJIOTC BBIIIOJHAIOTCA CICAYIOIIUC II€I>'ICTBI/I$[I

Cauraem crek a/.1[00007ffc --> 00007ff6]:

dsp0 pc 00000025
00000025

00000000 fmt3

fffc,

step
move

dsp0 pc 00000026
00000026 nop
00000026 move

r6.1[cdcdcdecd --> cdcdcded],

step 00000001 fmt4

Tfffeled :
i7.s[0000 --> fffc],

000£e300

(a7.1)+1i7.s[00007ffc --> 00007££87,

CoxpansieM a6 B CIIOT:

dsp0 pc 00000027
00000027
00000027

step 00000002 fmto6
nop
move
dsp0 pc 00000028 00000003 fmt7t
00000028

00007££87,

step
move

dsp0 pc 0000002a
0000002a
0000002a

step 00000004 fmto6
nop

move

dsp0 pc 0000002b
0000002b
00007££87,

step 00000005 fmt7t

move

ss.s[00007,

r6.1[cdcd005f],

a6.1[00007ffc],

r6.1[cdcd7ffc],

000d4d00

r6.s[cdecd --> 005f],

07cfa267 00000003

(a7.1+00000003) [0O0O007££8 —->
000c3500

r6.s[005f --—> 7ffc],

07cfaz267 00000002
(a7.1+00000002) [00007££8 —-->

B nannoM mpumepe Ha snmiore s ELcore-30M BBIMOTHIITUCE CITEAYIONINE JICHCTBHUS:

Boccranosnenue a7:

dsp0 pc 00000036 step 00000040 fmté
00000036 nop
00000036 move

dsp0 pc 00000037 step 00000041 fmt3
00000037 add 0002,

dsp0 pc 00000038 step 00000042 fmtb
00000038 nop

a6.1[00007ffa]l,

000c3500
r6.s[7ffa --> 7ffa],

30001184

ro.s[7ffal, ro.s[7ffa --> 7ffc],

000c3c00
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00000038 mowve r6.s[7ffc]l, a7.1[00007££8 --> 00007ffc], |

Boccranosnenue ab:

dsp0 pc 00000039 step 00000043 fmt9a 00003780 00001400
00000039 nop
00000039 nop

00000039 mowve (a6.1) [00007ffa --> 00007ffa], r6.d[cdcdcdcd

cdcd7ffc --> cdcd005f cdecd7ffc],

dsp0 pc 0000003b step 00000044 fmt6 000c3400
0000003b nop

0000003b move r6.s[7ffc]l, a6.1[00007ffa --> 00007ffc],

BosBpar:

dsp0 pc 0000003e step 00000047 fmt3m £80001a0 :
0000003e rts pc[0000003e --> 0000005f],

Tak kak HeT BbI30BOB (pyHKIMHU BHYTpH f, agpec Bo3Bpara ¢ anmapaTHOro CTeKa HE COXPaHSICTCS

HE BOCCTAHABJIMBACTCS 4€pe3 SS CJIOT.

BOSBpaT nu3 Q)yHKI_II/II/I IMPOU3BOJUTCA aBTOMATHYCCKU I/IHCTPYKI_IHeﬁ rtS, KOTOpasa CYHUTBIBACT aApcC

BO3BpaTta C alllapatTHoro CTceka.
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INPUMEP 2. ELCORE-30M. OPTAHM3AIIUS CTEKA.
#define N 0x100
int gl([N], g2[N], g3[N], g4[N];

int  attribute ((noinline))
f (int n, int pl, int p2, int p3, int p4)
{
if (n >= N) {
int 1i;
int 11[N], 12[N], 13[N], 14[N];
int v1, v2, v3, v4;
vl = v2 = v3 = vd = 0;

for (i = 0; 1 < N; di++) {11[i] = i; 1if (4 == pl) vl = 11[i];}

for (i = 0; 1 < N; i++) {12[i] = N - i; if (i == p2) v2 = 12[i];}
for (i = 0; 1 < N; di++) {13[i] = i << 1; if (i == p3) v3 = 13[i];}
for (i = 0; 1 < N; i++) {14[1] (N - 1) << 1; if (i == p4) v4d =

14[4i];}

for (i = 0; 1 < N; i++) gl[i] 11[i] + 12[1i] + vl * v2 / v3;

for (1 = 0; 1 < N; i++) g2[i] = 11[i] - 12[i] + v2 * v3 / v4;

for (1 = 0; 1 < N; i++) g3[i] = 13[i] + 14[i] + v3 * v4d / vl;

for (1 = 0; 1 < N; i++) g4[i] = 13[1i] - 14[i] + v4 * vl / v2;

int main ()

{
return £(N, 1, 2, 3, 4);

}

B mporpaMme KOMITUISTOpP BBIMOJIHSCT JIENICHHE ¢ MOMOIIbI0 OnbmunoTeuHoit ¢pynkiuu _divsi3.
DTO MPUBOAUT K TOMY, 4TO B T MMEIOTCS BIIO)KCHHBIC BBI30BBI U HEOOXOIMMO HCIIOJIBH30BATh SS

CJIOT.
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Paccmotpum nonyunBmmiics acceMOiepHsiid ko juist ELcore-30M:

20000000 < f>:

00000000
00000001:
00000002:
00000003:
00000005
00000006
00000008
00000009:
0000000a:
0000000b:
0000000c:
0000000e:
00000010
00000011:
00000013:
00000015:
00000016:

00000071:
0000010d:
0000010f:
00000111:
00000112:
00000114:
00000116:
00000117:
00000118:
00000119:
0000011a:
0000011c:

0000011d:
0000011le:

7fdfcled
000£e300
000d4d00
07cfa267
000c3500
07cfa267
000c3d00
30203184
000c3400
0f8clde7
07cf2267
07e32267
89800ab5a
07cf2267
07e72267
99800ab5a
07cf2267

£80b69%ad

07e32367
07cf2367
34400a5a
07e72367
07cf2367
34c00aba
000c3500
30001184
000c3c00
00003780
000c3400
39800aba
000d4c00

00000407

00000406

fEffffff
fffffffe

fffffffd
fffffffc

fffffffb

fffffffe
fffffffd

fffffffc
fffffffhb

00001d00

move
move (a7.1)
move sSsS.s,
move r6.1,
move ab6.s,
move r6.1,
move a’.s,
add 0x406,
move r6.s,
move a3.1,
move r6.1,
move rlo6.1l,
trl rl17.1,
move r6.1,
move rl18.1,
trl rl1l9.1,
move r6.1,

Oxfbfs,

i7.s
+i0.s,
r6.s
(a7.1+0x00000407)
r6.s
(a7.1+0x00000406)
r6.s
r6.s
a6.s
ro.l
(ab.l1+0xffffff£fF)
(ab6.l+0xfffffffe)
ro.l
(a6.1+0xfff£f£££d)
(a6.1+0xfffffffc)
r6.1
(a6.1+0xfffffffb)

ro.l

js 1led < dsp divsi3>

move (a6.l+0xfffffffe),
move (a6.l+0xfffffffd),
trl r6.1, rl7.1

move (a6.l+0xfffffffc),
move (a6.l+0xfffffffb),

rleo.1l
ro6.1l

rl8.1
ro6.1l

trl r6.1,

move ab6.s,

add 0x2,

rl9.1
r6.s
r6.s

move r6.s,
move (a6.1l)
move r6.s,
trl r7.1,
move r6.s,

al.s
, re.d
a6.s

ro.l

SS.S

- UCIIOJIB3YCTCA CMCIICHHUE PETUCTpa a7 Ha 3HaYCHUE pasMepa CTCKa

- UCIIOJIB3YCTCA COXPAaHCHHUEC U BOCCTAHOBJICHUC 3HAYCHU PECTUCTPA a6.s

- OCYIIECTRIIIETCS coXpaHeHue/BocctanoBieHue callee-saved registers r16.1, r17.1, r18.1 (CSR);

- oOpalleHne K CTeKy OCYILECTBISIETCS ¢ TIOMOIIBO a7 (SP), T.K. B COOTBETCTBUU C YCIOBHUSIMU 4.6.

fp BCE emié He HYXeH;

- IPOCTEHIIHIA CITOCOO MOMYYUTh IPUMEP JIOCTYIA K CTeKy mpu oMoty fp (B coorBercTBHU € 4.6.)

- CKOMITUIIMpOBaTh Hanpumep (2a) ¢ -00/-g;
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IMPUMEP 3. UCIIOJIb3OBAHUE CALLEE-SAVED REGISTERS.

W3menum nporpammy (2a), a umenHo 3amenum "I[4*N]" wa "I11[n], 12[n], I3[n], 14[n]".
[Moxyaum nporpammy (2b):

#define N 0x100

int gl([N], g2[N], g3[N], g4[N];

int  attribute ((noinline))
f (int n, int pl, int p2, int p3, int p4)
{
if (n >= N) {
int 1i;
int 11[n], 12[n], 13[n], 1l4[n];
int vl1, v2, v3, v4;
vl = v2 = v3 =v4d = 0;

for (i = 0; 1 < N; di++) {11[i] = i; if (i == pl) vl = 11[4i];}
for (i = 0; 1 < N; i++) {12[i] = N - i; if (i == p2) v2 = 12]
for (i = 0; 1 < N; i++) {13[1i] = 1 << 1; if (i == p3) v3 = 13
for (i = 0; 1 < N; i++) {14[1] (N - 1) << 1; if (i == p4)
14[4i];}

for (i = 0; 1 < N; i++) gl[i] 11[1i] + 12[1i] + vl * v2 /

for (1 = 0; 1 < N; 1i++4) g2[i] = 11[i] - 12[i] + v2 * v3 / v4;
for (1 = 0; 1 < N; i++4) g3[i] = 13[i] + 14[i] + v3 * v4d /

for (1 = 0; 1 < N; i++) g4[i] = 13[i] - 14[i] + v4 * vl /

return £(N, 1, 2, 3, 4);
}

CroMnuInupyeM ¢ omniuen ontumm3anuu -03.
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Paccmotpum nonyunBmmiics acceMOiepHsiid ko juist ELcore-30M:

00000000 < dsp £>:

0000000b:

0f8cld67 move a3.l, r6.1
0000000c: 07cf2267 ffffffff move r6.l, (a6.l+0xffffffff)
0000000e: 07e32267 fffffffe move rl6.l, (a6.l+0xfffffffe)
00000010: 89800aba trl rl17.1, r6.1
00000011: O07cf2267 fffffffd move r6.l, (a6.l+0xfffffffd)
00000013: 07e72267 fffffffc move rl8.1, (a6.l+0xfffffffc)
00000015: 99800ab5a trl rl19.1, ro6.1l
00000016: 07cf2267 fffffffb move r6.1l, (a6.l+0xfffffffb)
00000018: 07eb2267 fffffffa move r20.1, (a6.l+0xfffffffa)
0000001a: a%9800aba trl r21.1, r6.1
0000001b: 07cf2267 fffffffo move r6.1l, (a6.l+0xfffffffo9)
0000001d: O07ef2267 fffffffs move r22.1, (a6.l+0xfffffffl)
0000001f: b9800aba trl r23.1, r6.1
00000020: 07cf2267 fffffff7 move r6.1l, (a6.l+0xfffffff7)
00000022: 07f32267 fffffffo move r24.1, (a6.l1+0xfffffffo)
00000109: 07cf2367 ffffffff move (a6.l1+0xffffffff), r6.1
0000010b: 0f8clco7 move r6.1, a3.1l
0000010c: 07e32367 fffffffe move (a6.l+0xfffffffe), rlo.l
0000010e: 07cf2367 fffffffd move (a6.l+0xfffffffd), ro6.l
00000110: 34400aba trl r6.1, rl7.1
00000111: 07e72367 fffffffc move (a6.l+0xfffffffc), rl8.1
00000113: 07cf2367 fffffffb move (a6.l+0xfffffffb), ro6.l
00000115: 34c00aba trl r6.1, rl19.1
00000116: 07eb2367 fffffffa move (a6.l1+0xfffffffa), r20.1
00000118: 07cf2367 fffffffo move (a6.l1+0xfffffff9), r6.1
0000011a: 35400aba trl r6.1, r21.1
0000011b: O07ef2367 fffffffs move (a6.l1+0xfffffff8), r22.1
0000011d: 07cf2367 fffffff7 move (a6.l1+0xfffffff7), r6.1
0000011f: 35c00aba trl r6.1, r23.1
00000120: 07f32367 fffffffo move (a6.l1+0xfffffffo), r24.1

Kaxk BuiHO 13 nmucTHHTa qu3accemMoOepa nHetpykuuu ¢ PCc=0x0b-0x22 coxpansiror peructpsr a3.l,
r17.1-r24.1, a uncrpykuuu ¢ pc = 0x109-0x120 BoccTaHaBIMBAKOT 3TH 3HaueHUs. Takum oOpaszom,

o0ecrnieunBaeTcss COXpaHEHHE 3HAUYEHUI PEerruCcTPOB BbI3BIBAIOLIEH (PYHKIIHEH.
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ITPUMEP 4. ®YHKIIUA C HEPEMEHHbBIM YUCJIOM ITAPAMETPOB.

PaccmoTpum npumep(3) QyHKIMH ¢ TEpEMEHHBIM YUCIOM TapaMeTPOB:

#include <stdarg.h>

typedef struct {
char al[9];
} big;

int
f (big x,
{

int b, ...)

int arg;
va list ap;

if (x.a[0] != "a'")
return 1;
if (b !'= 0x111)
return 0x111;
va start (ap, b);
arg = va_arg (ap, int);
va_end (ap);
if (arg != 0x222)
return 0x222;
return 0;
}
int main ()
{
static big x = { "a" };
return f (x, 0x111, 0x222, Xx);

}

CxoMnuiupyeM TMporpaMMy C OIIHEH ONTUMHU3AINN

accemOnepHsbIi ko st ELcore-30M:

-O3. PaccmoTpuM  MOTyYMBIIUHACS
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00000000 < dsp_ f£>:

00000000
00000001:
00000002
00000003
00000004 :
00000005
00000007
00000008
0000000a:
0000000b:
0000000c:
0000000d:
0000000f:
00000011:
00000012:
00000014:
00000015
00000017:
00000018:
00000019:
0000001a:
0000001b:
0000001c:
0000001e:
0000001f:
00000020:
00000021:
00000022
00000023
00000025
00000027
00000029
0000002a:
0000002b:
0000002d:
0000002e:
00000030
00000031:
00000033
00000034
00000036:
00000037:
00000038:
0000003a:
0000003b:
0000003c:
0000003e:
0000003¢f:
00000040
00000041:
00000043:
00000045
00000047:
00000049:
0000004b:

Tfffeled
000£e300
T7fffbled
000£e300
000d4d00
07cfa267
000c3500
07cfa267
000c3d00
30004184
000c3400
07e32267
0772267
77ffcled
00002780
77ffdled
00001780
04000ab5a
0£803567
100178e8
0£843567
108578e8
00847924
118578fc
000c0400
0£820567
104378e8
148378fc
00807924
00007924
0009££00
£805f9%ad
77ffcled
00000780
700041ed
00000780
77ffdled
00000780
700031ed
00000780
00240400
00001300
00007951
00030995
2800b99c
04207935
2800b99¢c
0£f803567
100178e8
00007924
07c32267
00007924
07c32267
0001££00
07c72367

00000009

00000008

fEfffffff
fffffffe

00003c00

00003c00

00000008

00000018

00000008

00000010

00003d00

00003c00

00003d00

00003c00

000000ff

00000111

00000018
fffffffd
00000008
fffffffd
00000222
00000006

move Oxfffc, 1i7.s
move (a7.1)+10.s, r6.1l
move Oxfff6, i7.s
move (a7.1)+i0.s, r6.1

move sSS.s,
move r6.1,
move ab6.s,
move r6.1,
move a’.s,

r6.s
(a7.1+0x00000009)
r6.s
(a7.1+0x00000008)
r6.s

add 0x8, r6.s

move r6.s,

a6.s

move rl6.l, (a6.l+0xffffffff)
move rl8.1, (a6.l+0xfffffffe)
move Oxfff8, i6.s

move r4.d,

(a6.14+10.8)

move Oxfffa, i6.s

move r2.d,
trl r0.1,
move a6.l1,
1sl1l 0x2,
move a6.l,
1s1ll 0x2,
addl 0x8,
asrl 0x2,
move r6.s,
move a0.1,
1s11 0x2,
asrl 0x2,
addl 0x18,
addl 0x8,
move 0x10,

(a6.14+10.8)
rl6.1l

r0.1
r0.1, r0.1
r2.1
r2.1, r2.
r2.1, r2.
r2.1, r6.
al.s
rl.1l
rl.1, rl.1
rl.1l, rl8.1
r0.1, r2.1
r0.1, r0.1
rd.1

=

js bf < dsp memmove>
move Oxfff8, i6.s
move (a6.1+i0.s), r0.d

move 0x8,
move r0.d,

i6.s
(a6.14+10.8)

move Oxfffa, i6.s
move (a6.1+i0.s), r0.d

move 0x6,
move r0.d,

i6.s
(a6.14+10.8)

move rl8.s, al.s
move (a0.1), r0.1

andl Oxff,
cmp 0x61,
b.ne 0x17

r0.1, r0.1
r0.s
<0x52>

cmpl Ox111, rle6.1l

b.ne 0x17
move a6.l1,
1s1ll 0x2,
addl 0x18,
move r0.1,
addl 0x8,
move r0.1,

<0x55>
r0.1
r0.1, r0.1
r0.1, r0.1
(a6.1+0xffff£££d)
r0.1, r0.1
(ab.l+0xfff££££d)

move 0x222, r0.1
move (a6.1+0x00000006), r2.1
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0000004d:
0000004f:
00000051:
00000052:
00000053
00000055
00000057
00000059:
0000005b:
0000005c:
0000005d:
0000005e:
00000060
00000061:
00000062:
00000063:
00000064 :
00000065

00000066

00000066
00000067 :
00000068:
00000069:
0000006b:
0000006¢c:
0000006e:
0000006f:
00000070
00000071 :
00000073
00000074:
00000076:
00000078
0000007a:
0000007b:
0000007c:
0000007e:
0000007¢f:
00000080
00000081:
00000083
00000084 :
00000085
00000086:
00000087:
00000088
00000089:
0000008a:
0000008c:
0000008e:
0000008¢f:
00000091 :
00000093
00000094 :
00000096
00000097

00847935
00019£00
£800319¢c
£800299%e
0001££00
0001££00
07e32367
07e72367
000c3500
30001184
000c3c00
00003780
000c3400
39800aba
000d44c00
780021ed
000£e300
£80001a0

00000222
00000000

00000001
00000111
fEffffff
fffffffe

00001400

< dsp main>:

7fff9led
000£e300
000d4d00
07cfa267
000c3500
07cfa267
000c3d00
30006184
000c3400
07e32267
89800ab5a
07cf2267
07e72267
00007£00
0£803d67
100178e8
04007924
0£820567
104378e8
144378e8
0025f£f00
88800aba
91000aba
£808flad
80000aba
88800aba
91000aba
£808flad
0005££00
0001££00
£80001ad
07e32367
07cf2367
34400ab5a
07e72367
000c3500
30001184

0000000d

0000000c

fEffffff
fffffffe

fffffffd
00000000

00000010

00000009

00000222
00000111

fEffffff
fffffffe

fffffffd

cmpl 0x222,
move.eq 0x0,

r2.1
rO0.1

b 0x6 <0x57>
bd 0x5 <0x57>

move 0x1,

move Ox111,
(a6.1+0xffffffff),
(ab.1+0xfffffffe),

move
move
move ab6.s,
add 0x2,
move r6.s,
move
move r6.s,
trl r7.1,

move r6.s,
move 0x4,

move
rts

move Oxfff2,
(a7.1)+10.s,

move
move SS.sS,
move r6.1,
move a6.s,
move r6.1,
move a’.s,
add Oxc,
move r6.s,

move rl6.1,

trl rl7.1,
move r6.1,

move rl18.1,

move 0xO0,
move a’.1,
1sl1l 0x2,
addl 0x10,
move al0.1,
1s11 0x2,
1s11 0x2,
move 0x9,
trl r17.1,
trl rl8.1,

js lle <

trl rle6.1,
trl rl7.1,
trl rl8.1,

js lle <
move 0x222,
move Ox111,

(a6.1),

(a7.1)+1i0.s,

r0.1
r0.1

r6.s

r6.s

a’l.s
r6.d
a6.s
r6.1l
Ss.sS
i7.s
ro.l

i7.s
ro6.1l
r6.s

rleo.1l
rl8.1

(a7.1+0x0000000d)

r6.s

(a7.1+0x0000000c)

r6.s

r6.s

a6.s

ro.l

(a6.1+0xffffffff)

(a6.1+t0xfffffffe)

al.s
r0.1
r0.1,
r0.1,
rl.1
rl.1,
rl.1,
r18.1
r2.1
rd4.1l
dsp memcpy>
r0.1
r2.1
rd4.1l
dsp memcpy>
r2.1
r0.1

rO0.1
rle.1l

rl.1
rl7.1

js 0 < dsp f>

move
move
trl r6.1,
move
move ab.s,
add 0x2,

(a6.1+0xffffffff),
(a6.1+0xfffffffe),

rl7.1

(a6.1+0xfffffffd),

r6.s

r6.s
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00000098
00000099:
000000%9b:
0000009c:
0000009d:
0000009%e:

000c3c00
00003780
000c3400
39800aba
000d4c00
£80001a0

move r6.s, a’l.s

00001d00 move (a6.l1), r6.d
move r6.s, a6.s
trl r7.1, ro.l
move r6.s, Ss.s
rts

- caller nepenaér HeoOs3aTeIbHBIC APTYMEHTBI B COOTBETCTBHH € 4.1, a He Yepe3 CTEK 10 MPUUUHE

TOTO, 4TO B si3bIKe C JIOIyCKaeTcs UCTIONb30BaHue (PyHKIMI Oe3 mpeaBapuTeIbHON JAeKIapalimy;

- (Qynkuus 0e3 mpeABapUTEIBHON ACKIApalii CYUTACTCS (YHKLIHEH C TEePeMEHHBIM YHCIOM

aprymeHToB. CTpOro roBops, Takas CUTyalus sBJIseTCs OMIMOKONH TPOrpaMMUpPOBaHUS.

- KomupoBaHWe aprymeHToB 1o 3HaueHuio(byVal) 3mech ocyiecTBIsIETCST € TOMOIIBIO

__dsp_memcpy:
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UCTOPUS UBMEHEHUI

Bepcus /1o u3meHeHnust IlocJie n3MeHeHus
REV 1.01 Pasnen 3. Pasznexn 3.
VYka3arenb cTeka — ab.| VYka3arenb creka — ar.l
VYkaszarens ¢perima —a7.l VYkasarens ¢pperima — 6.1
Pazgen 6.
OOHOBJIEGHBI TIPUMEPBI TSI CTPYKTYpPBI
IPOJIOTa M SITUIIOTA
REV 1.02 Paznenr1 4, 5, 6, 7 Pasmensr 4, 5 OOHOBIEHBI W IOIOJHEHEI
npuMepaMHd, UCIpaBlieHa OleyaTka B
onpenenenun callee-saved registers
REV 1.03 Bech nokymeHnTt [lepermcan.  JloGaBieHBI  TpPHUMEPHI €
oObsicHenueM. Mizmenenne oopmiieHus
REV 2.01 Bech nokymeHnTt Bepcus nos setup
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