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10.2.2021.

ApXuUTeKTypa u opranu3anmja pauyHapa 1 — K3

1. (15) ITocmatpa ce mpoliecop opraHu3aije ca MPOTOYHOM 00pas oM aaT Ha cauim 1. CBaka (asa
W3BpIlIaBamka MHCTPYKIMjE Tpaje jelHy MEepPUOay CUTHajla TakTa YKJbydyjyhu m dasy 2 y kojoj ce
yuta U3 perucrapckor ¢ajma (Registers) u dasy 5 y kojoj ce ymmcyje y perucrapcku ¢aji
(Registers).
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Crnuxka 1. [Iporouyna oOpasa ca peaan3alijoM CKOKa Y YeTBPTOM CTETeHY

VY HekuM cuTyanujama je Moryhe peanu3oBaTd JOAATHU XaplBep 3a mpociehuBame KOjuM ce
SIIMMUHMINY Xa3apAM Iojaraka U o0e30elyje u3BpIIaBame MHCTPyKIHUja Oe3 3aycTaBibarba
MpoTouHe o0Opajze, MOXJa MOCTOje M CUTyallMje y KOjuMa je xasapj Iojaraka Moryhe pemmuTu
JEAMHO 3aycTaBJbambeM IPOTOUHE 0Opase.

LW R1, (R2)3 'R1I=MEM[R2+3]
SW R1, (R2)6 :MEM[R2+6]=R1
ADD R1, R1, Rl :R1=R1+Rl

SW R4, (R1)3 :MEM[R1+3] =R4

a) (5) 3a caky on cuTyalja y KOjoj c€ aKTHBHpa HEKH €0 XapiaBepa 3a mpociehuBame wim
3ayCcTaBJbambe, HAaBECTH 300T KOje IB€ MHCTPYKIIM]j€ C€ aKTUBUPAO, HaBecTH Tul 3aBucHocTU (RAW,
WAW, WAR) u HaBecTH Koja OIl HbHMX CE€ MOXKE PEIIUTH 3ayCTaBJharheM MPOTOYHE 00pajne, a Koja
npocnehuBamem (Moryhe u o6a). Tamo rae ce 3aycTaBiba HAaBECTH KOJIMKO MEpUOA CUTHAJIA TaKTa
ce 3aycTaBjba, a TaMo Tne ce mpocielyje (Moryhe mocne 3aycTaBihama) HaBeCTH ITa (KOju je
M3BOPUIIIHU PErucTap) ce Kyaa npociehyje (mra je ogpeauiTe). YKOIMKO ce HeKo mpociehrBame
HHJ€ peau30BajIo 300T HEKe Ipyre 3aBUCHOCTH TO NOCEOHO Ha3HAYMTH.

[IpocnehuBame

Pb. | Uuctp. 1 | UHetp. 2 | Tun | 3/I1 | 3aycraBpamwe | M3Bopumre | Oapenumire | O0janimeme

0) (5) Hamprarm uHTEepHY CcTpyKTypy perucrapckor dajna (Registers) koja omoryhaBa nsa
napasiesHa YMTama 1 jeaH yIuc.

B) (5) Hanpraru uHTepHY CTPYKTYpy Jelfia Mpoliecopa KOjUu TeHEpHIe CUTHAI 3a 3ayCTaBJhbambe
IIPOTOUHE 00pajie y NOjeAMHUM CTENIeHUMa 00pae.




2. (15) Ilocmatpa ce MOIM(HUKOBAH MPOIECOp OpraHU3alUje ca MPOTOYHOM 00pagoM ca ciuke |
Ko Kojer mocroju npociehusame (forwarding). IIpermocraBuTy 1a MOCTOjU OceOaH XapaABep KOju
omoryhaBa ga ce yTBphuBame Ja JId c€ paar O MHCTPYKIMjU CKOKa (HE M Jia JIU je YCJIOB CKOKa
HCITyHEH) M yTBphHBame aapece ckoka obasiba y dazu 1 (IF). YcnoB ckoka ce yrBphyje Ha uctu
HA4YHMH Kao KoJ npouecopa ca ciuke 1. Y das3u 1 (IF) mocroju jenunauia ca 6adepom npeasuhama
BeMUYMHE 4 U KOPUCTHU ce KopenucaHa 1ema 3a npensuhame (2, 1). badep 3a npenpuhame ckoka ce
aKypHpa KaJa MHCTpyKIHja ckoka nohe y daszy 4 (MEM), a rinoGaiHu OUTH ce mamTe y OKBHPY
JBOOMTHOT TIOMEPAYKOT PETUCTPa ca MOMEpameM Yy JIEBO (HOBAa BPETHOCT ce yOallyje Ha MO3UIIH]Y
ourta Mame Texune). Kopenncana mema /103B0JbaBa HCTOBPEMEHO YUTAHKE U YIIUC Y UCTOM TaKTYy.
W3Bpmiasa ce cienehu nmporpaMcku cerMeHT:

LW R1, (R4)0 ;R1 = MEM[R4+0]
ADDI R1,R1,#1 'R1=R1+1
loopl: BEQZ R1, loop2 ;if (R1 = 0) goto loop2
SUBI R1, R1, #1 'R1=R1-1
LW R2, (R4)4 :R2 = MEM[R4+4]
loop2: BEQZ R2,loop3 ;if (R2 = 0) goto loop3
LW R2, (R5)4 :R2 = MEM[R5+4]
SW R2, (R4)4 :MEM[R4+4] = R2
loop3: BNEZ R2, loopl ;if (R2 1= 0) goto loopl
SW R1, (R4)0 :MEM[R4+0] =R1
SUBI R5, R5, #1 ;R5=R5-1
SW R2, (R5)0 :MEM[R5+0] = R2

Wsrnen nena memopuje moueB o anpece 100h je mpukasaH Ha CIMIM 3, CBE BPEIHOCTH CY
XekcajenumanHe. M3 MeMopuje ce uuta U y By ynucyje 32-6utHa peu mo ped. [loderHa angpeca
nporpama je 1000h, a cBaka MHCTpPYKIIMja 3ay3uMa Ta4yHO jEJHY alpecy, aJpecuparme je Ha HUBOY
32-0utHE peyn.

Axpeca 100/101|102|103|104|105|106|107|108|109|10A|10B
Caxpxaj | (0|8 |3]0o|l1]|oflo|o|l2]0|2]1

Crnuxka 3. Usrnen gena memopuje

a) IlodyeTHa crama CTpPYKTypa KOjeé Ce KOpUCTE 3a MpeaBulame MCXOAa CKOKa Ipe M3BpIIaBamba
JaTOT MPOTPAMCKOT cCerMeHTa Haja3u ce Ha ¢opmynapy. Hymna o3HadaBa mpeauKIujy Aa 10 CKOKa
He nonasu. [Ipukasatu TabemapHo 1mITa ce JenaBa y kojoj ¢gasu 3a npeux 10 HHCTpyKIHja Koje ce
u3Bpiie. Takohe, nmpukazatu caapikaj CTpyKTypa Koje ce KOPHCTe 3a IpeaBuhame y3 O3HayaBame
CBUX a)XypHpama TOKOM H3BpIIaBama. Yak U Kaja ce MPUINKOM aXypHpama BPEAHOCT HE MEHa,
HamucaTH je TIOHOBO, OJIBOjEHO 3ameToM (OBO ce OJHOCH W Ha Oadepe u Ha rinobanHe OHTE).
[MToverHa Bpeauoct peructpa R2 je 1h, peructpa R4 je 100h, a perucrapa RS, R6, R7 u RS je 103h.

0) Ykomuko je Moryhe mpeMmemrameM HHCTPYKIMja 1aTOr MPOrpaMCcKOr cerMeHTa noctuhu aa ce
cMamHi Opoj 3aycTaB/bama IPOTOYHE OOpaje, HamuMcaTH TaKBY CEKBEHIy MHCTPYKIHja Y3
3aJpXKaBambe KOPEKTHOCTH IMporpama. YKOJMKO MOCTOJU BHILE 3ayCTaBJbambha, & CaMO HEKa O] HHX
je Mmoryhe OTKJIOHMTH Ha OBaj HAuyWH, HANUCaTH CEKBEHIy Koja OTKJIama HajBehu Opoj
3ayCTaBJbamba.

Hanomene: Ha ucnuty HuCy 103BOJbHa HUKakBa IHOMOhHa cpelcTBa, HU KaJKYJIaTOPH HHU
mutepatypa. Mcnut tpaje 2 carta.



