Enexmpomexnuuxu gpaxynmem Yunueepzumem y beoepaody
Kameopa 3a pauynapcky mexuuxy u ungopmamuxy

16.01.20109.

ApXHUTeKTYypa U opraHusanuja pauynapa 1 — K3

1. (15) ITocmarpa ce mporecop pipeline opranu3anuje aatr Ha cauiy 1. CBaka ¢a3a U3BpIIaBamba
WHCTPYKIMjE Tpaje jeaHy NEepHoJly CHTHajla TakTa yKJbydyjyhu m ¢asy 2 y Ko0joj ce uuTa u3
perucrapckor ¢dajna (Registers) u dasy 5 y xojoj ce ynucyje y perucrapcku ¢ajin (Registers).
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Cnuxka 1. Pipeline ca peanu3anujom ckoka y 4eTBPTOM CTEIICHY

Ha npouecopy ce u3Bpiiasa cieaeha cekBeHLla HHCTPYKLHUja:

LW R1, (R2)3; R1=MEM[R2+3]

ADD R1, R3, R4; RI1=R3+R4

ADD R1, R5, R6; R1=R5+R6

SW R1, (R7)3; MEM[R7+3] =R1

VY 0BOj CEKBEHIIM MHCTPYKIIMja MOCTOj€ Xa3apAu Iojaraka. ¥ HEKUM CHUTyalujama je Mmoryhe
peanu3oBaTH JOJATHU XapJBep 3a MpociehuBame KOJUM C€ eNMMUHUINY Xa3apJu IojaTraka U
00e36ehyje u3BpIIaBame WHCTPYKIMja Oe3 3aycTaBibarba MPOTOYHE 00paze, MOXIa IMOCTOje U
CHUTYyallije y KOjuMa je Xazap/ nojaraka Moryhe pemun Ty jeIMHO 3ayCTaBJbalkbeM IIPOTOUHE 00paje.

a) (8) 3a cBaky oj cuTyalnHja y K0joj C€ aKTHBUpa HEKH €O XapJABepa 3a mpociehuBame Wiu
3ayCcTaBJbambe, HAaBECTH 300T' KOje JBe MHCTPYKIMje Ce aKTUBHPAO, HABECTH THUII 3aBUCHOCTH (RAW,
WAW, WAR) u HaBeCTH KOja O] BUX CE MOXKE PEIIMTH 3ayCTaBJbambeM MPOTOYHE 00paje, a Koja
npociehuBamem (Moryhe u 06a). Tamo Te ce 3aycTaBjba HABECTH KOJIUKO MEPHOJIa CUTHAJIA TaKTa
ce 3aycTaBjba, a Tamo rje ce npociehyje (Moryhe mocne 3aycraBibara) HaBeCTH IITa (KOjU je
M3BOPUIITHU PETUCTAp) ce Kyna mpociehyje (mra je ogpenuite). YKOIUKO ce HEKO mpociehuBame
HHje peain30Baio 300r HEKe APYre 3aBUCHOCTHU TO MOceOHO Ha3HauuTH. OaroBop AaTu TabenapHo.

IIpocnehuBame

Pb. | UHcTp. 1 Wuctp.2 | Tum | 3/I1 | 3aycraBpame | M3Bopuinre Oppenumre | Ob6janimene

0) (7) Haupratu mogudukoBaHy CIMKY Ipoliecopa ca ciauke 1 koja Tpeba Ja capku caMo OHE
JIeNIoBe KOjU ce KopHcTe (akTHBMpajy) 3a peanusanyjy npociehuBama Koja ce jaBjbajy y OBOM
3a/1aTKy. 3a CBaKH JIe0 Xap/Bepa HA3HAYUTH CUTYaIu]y (pearu Opoj u3 mpeTxoaHe Tabdese) 3a Kojy
ce peanu3syje npociehupame.




2. (15) IMocmatpa ce moaudukoBan mporecop pipeline opranuzanuje ca ciuke 1 Ko Kojer mocToju
npocnehuBame (forwarding). I[IpernocraBuTu 1a moctoju nmocedaH xapasep koju omoryhasa na ce
yTBphUBame Ja U Ce paad O MHCTPYKLIHJH CKOKa (HE W Ja JU je YCIOB CKOKAa HCIYHEH) U
yrBphuBame aapece ckoka obassba y dasu 1 (IF). Yo ckoka ce yrBplyje Ha HCTH HA4UH Kao KOJI
nporecopa ca ciuke 1. Y das3u 1 (IF) mocroju jenuuuna ca 6adepom npenpuhama BenuunHe 4 u
KOPHCTH Cce KopenucaHa mema 3a npenasubhame (1, 1). badep 3a mpenBuhame ckoka ce axypupa
KaJa HHCTPYKIHja CKoKa johe y dasy 4 (MEM). Ykonuko ce u3 Buiie (aza MOKyIla MPUCTYIIUTH
jemuHUIM ca 6adepom npenBulama MPEeTHOCT UMa HHCTPYKITHja KOja ce AyXKe Hala3u y IPOTOYHO]
obpamu. M3Bpirasa ce cienehu nporpaMcku cermeHT:

LW R2, (R1)0 ;R2=MEMI[R1+0]
BEQZ R2,exit ;if (R2 == 0) goto exit
loop: LW R3, (R1)1 ;R3=MEM[R1+1]
ANDI  R4,R3,#1 ;R4=R3&1
BNEZ R4, skip ;if (R4 1= 0) goto skip
ADD R5, R5, R3 ;R5=R5+R3
skip: ADDI R1,R1,#1 ;R1=R1+1
SUBI R2, R2, #1 ;R2=R2-1
BNEZ R2, loop ;if (R2 1= 0) goto loop
exit: SW R5, (R6)0 ;MEM[R6+0]=R5
ADDI R7,R7,#1 ;R7=R7+1
SUBI R8, RS, #1 ;R8=R8-1

Wsrnen nema memopuje moueB ox aapece 100h je mpukasaH Ha cinuimu 3, CBE BPEAHOCTH CY
Xekcanenumaine. M3 meMmopuje ce uuta u y By ynucyje 32-OutHe peu mo ped. [lodetHa ampeca
nporpama je 1000h, a cBaka MHCTpPYyKIMja 3ay3UMa TaqyHO jEeAHY aJpecCy, aapecuparme j¢ Ha HUBOY
32-0uTHeE peun.

Axpeca 100|101 [102|103|104 | 105 | 106|107 | 108 | 109|10A|10B
Campkaj | |2 |5 |2|c|l1|e6|lo|1]|2]|0]|1]09

Cnuxka 3. Usrnen gena memopuje

a) CMaTpaTH /1a CBE CTPYKTYpe Koje ce KOpUCTE 3a mpeaBul)ame NCX0aa CKOKa Mpe M3BpIIaBamba
JaTOT MPOTPaMCKOI cerMeHTa cajpxe Hyse. Hyna o3HauaBa mpeAuKIMjy Jla 10 CKOKa He JI0JIa3H.
[Ipukazatu TabenapHo mTa ce AemaBa y kojoj $a3u 3a mpBux 16 MHCTpyKIMja KOje c€ H3BpIIIE.
Takohe, mpukazaTu cajpikaj CTpyKTypa Koje ce KOpHUCTe 3a mpeaBHMhame y3 O3Ha4aBame CBHUX
poMeHa TOKOM u3BpinaBama. [louetHa BpenHocT peructpa R1 je 100h, a perucrapa R5, R6, R7 u
R8 je Oh.

0) Ykonuko je Moryhe mpememtambeM MHCTPYKIMja JaTOr MPOrpaMcKoOr cerMeHTa noctuhu na ce
cMamu Opoj 3aycTaBjbama NPOTOYHE OOpaje, HamMcaTH TaKBY CEKBEHIy HMHCTPYKLHUja Y3
3aJpXKaBamkbe KOPEKTHOCTH Iporpama.

Hanomene: Ha wcnuty HuCy M03BOJbeHA HHUKakBa TOMOhHa cpelcTBa, HU KaJKYJIaTOPH HHU
muteparypa. Ucnut tpaje 2 cara.



