Enexmpomexnuuxu gpaxynmem Yuueepzumem y beoepaoy
Kameodpa 3a pauynapcky mexnuxy u ungopmamuxy

29.10.2017.

ApXuTeKTypa U opranusanuja pauynapa 1 — K1

VY mpouecopy pauyHapa MOCTOjU Kell MEMOpHja pealn30BaHa y TEXHUIU CET aCOLMjaTHBHOT MIPECIHKaBamba
ca yeTHpH yiasza no cery. OnepaTuBHa MeMopHja je kananureta 16 G 0ajta u mmpuHe MeMopHjcke peun 4
0ajra. "Data" nmeo kem Memopuje je kamarnurera 64 K Oajra m mupuHe MeMopHjcke peun 4 0Oajra.
IMpecnukaBame je Ha HUBOY OiokoBa Bennuune 1 K 6ajta. Kopuctu ce write-back anropuram 3a axxypuparme
campkaja omepatuBHe MeMopHje ca Write allocated monutukom mommadersa u LRU amropuram 3amene
(BpemHoCT Hyna y Opojauy oapelyje yna3 3a 3ameHy).

1. (5) Hampratu CTpyKTYpHY IieMy KeIll MEMOpHje U oriepaTuBHe Memopuje. Ha ciuiy mprkasati Kako ce
TCHEPHUIIY ajjpece Kell MEMOpPHje 1 OllepaTHBHE MEMOPHj€ Y CBUM CUTYyalljaMa Koje MOTY Jla HacTaHy MpH
MPUCTYIY Keml MeMopHju. Ha cnuiiy 03HaunTH KamanureTe M MIMPHHE M0Jba CBUX JIEJIOBa Kell MEMOpHje U
oTiepaTHBHE MEMOpH]e.

3a cBaky KOMIIOHEHTY Y CTPYKTYPHO] IIEMH JIaTH HA3UB (KOpHUIIhEH Ha CIUIH), TUIl KOMIIOHEHTE (perucrap,
kojzep, RAM, ...), KoJIUKO IyTa ce JlaTa KOMIIOHEHTA I0jaBJbyje y IIEMH, U Opoj yia3a OJHOCHO IIMPUHY
JaTe KOMIIOHEHTe (HeKe MMajy Bulle napamerapa). Oarosop aatu TabenapHo.

Ha3us xommonenre | Tum Konmumna | bpoj ymaza/mupuna

2. (5) Pa3martpa ce kako ce TeHEepHIly aJpece CBHUX JICIOBa KEIl MEMOpPHUje U OllepaTUBHE MEMOPHjE Y CBUM
KapaKTepUCTHYHUM CHTyallMjaMa. 3a CBaKy KapaKTepUCTUYHY CHUTyallljy JIaT¥d Ha3WB, 3a CBaKH
MYJITHIUIEKCEP Yy CTPYKTYPHO] IIEMH Ha3HAYMTH OJIaKIie TIOTHYE MOJaTaK (Jeo aapece) KOju ce MpOIyITa, 3a
Kell MEMOpHjy Ha3HAUYWTH OAAKJe TOTHYE CBAKH JENO M3 KOjUX je cacTaBJbeHa ajpeca, W 3a ONEepaTHBHY
MEMOpHjy Ha3HAYWTH OJAKJIe MOTHYE CBAKM JEI0 M3 KOJHX je cacTaBjbeHa anpeca. KapakrepuctuuHe
curyanuje Ou Owie: Untame MMa CarllaCHOCTH, YUTamhe HEMa CarjacHOCTH MMa CIIOOOIHOT MECTa, YNTAmbEe
HEMa CarJlaCHOCTH HeMa CJIO0OJHOI MecTa, yNUC WMa CarjiiaCcHOCTH, YIHC HeMa CarjaCHOCTH W HMa
cJ1000THOT MECTa, M YIUC HEMa CarjiacHOCTH Hema ciiobonHor mMecta. OAroBop aaté TabenapHO. Y KOJIHKO
Ce y HEeKOj CUTyalldju Ha BUIIIE HAYWHA TPUCTYIa MeMopHjama natu Behu Opoj penoBa. Haznauntu na mu ce
y JIaTOj CUTYallMju aXXypupa ajJropuram 3aMeHe.

Anpeca DATA nena | Axpeca onepaTuBHE Axxypupame

Curyanyja | Muxl | Mux2 | Mux... . .
Kelll MEMOpHje MEMOpHje IrOpUTMa 3aMeHe?

3. (10) Iporecop je jennoaapecHu U uma 32-6uthu akymyaarop ACC, 32-6utHu perucrap SP koju ykasyje

Ha BpX creka u 32-6utnu perucrap PC nporpamcku Opojad. CTek pacTe mpeMa BHIINM ajjpecama U perucrap

SP moka3syje Ha TpBy cioboaHy jokanujy. IlToueTHe BpemHocTH oBux perumcrtapa cy ACC=00000001h,

SP=400045ABh u PC=10004560h. ITocmartpa ce cieneha cekBeHIa HHCTPYKIIH]ja KOje MPOIEeCOp TeHEepHIIIe:
aznpeca: HHCTPYKIHUja:

10004560h loop: ~ SUB #00000001h ; ACC <= ACC - 1h;

10004562h JNZ loop ; if(ACC 1= 0) PC <= 10004560h;
10004564h JSR 20004760h ; M[SP++] <= PC; PC <= 20004760h;
10004566h STORE 30004560h ; M[30004560h] <= ACC;

10004568h HALT ; START =0;

10004569h

20004760h INC : ACC<=ACC +1,;

20004761h RTS ; PC <= M[--SP];

20004762h




3a cBaKM MPHUCTYI MEMOPHjH O3HAYUTH: aJpecy Ko0joj ce mpucrtymna, Tumn onepanuje (Rd — Read, Wr — Write),
BpemHoCT moJka Tag, Set m Word, komeHTap na ju je OO carfacHOCTH Y Kell MEMOpPHjH, BpeMe Koje je
Owio moTpeOHO Ja ce JaTh MPUCTYN 00aBH, KA0 W OICEr ajpeca y ONCPaTUBHO] MEMOPHjH KOjUMa je
MPUCTYIIAHO Y TOKY U3BpIIeHa Aate onepauuje. OaroBop aatu tabeiaapHo.

Anpeca | Tum Tag Set Word Komenrap Bpeme Anpece

Tpeba mpeTnocTaBUTH J1a ce MPBO IpeHece 1eo OJIOK U3 OTepaTUBHE MEMOpPH]je Y KEeIll MEMOPHjY U OOpHYTO,
1a ce TeK OHJa IPUCTYIA JOKALUjH, U Ja Ce CBE Ollepalyje paie ceKBeHuujanHo. IIpunnkom u3pauyHaBama
BpeMeHa TOTpeOHOT fla ce Jo0uje caapikaj y3eTd y o03up camo BpeMe yTBphuBama carmacHoctn y TAG
MEMOPUIU (tss), Bpeme mpucTyna onepaTHBHO] MeMopHju (tom), Bpeme npuctyna DATA MEMOPUIN
(tom) u Bpeme npuctyna TAG MEMOPUIU (ttwm), 3aHeMapuTH BpeMeHa MoTpedHa 3a 0CTaie aKTUBHOCTH.

[Tocmartpa ce cer Opoj Sh. [latu campkaje cBux yia3za oor ceta u To TAG nmena u Bpennoctu LRU 6pojaua
nocJje cBake onepanuje koja pedepure gatu cet. Usrneq TAG nena u BpeqHoctu LRU Opojaua cera Sh npe
W3BpIlaBamha HaBEeIECHE CEKBEHIIC MHCTPYKIHWja jaaTta je Ha caunu. CBu OiokoBu cera Sh xoju ce Hamaze y
ket MemMopuju ¢y MoardukoBanu. OaroBop Aatu TabenapHo.

Ynaz0 | Ymazl | Vmaz2 | VYnaz3 Cnt0 Cnt1l Cnt?2 Cnt3
10004 12500 50004 40004 2 3 1 0

Hanomene: Ha koiokBHjyMy HHCY I03BOJb€HAa HHMKAaKBa IIOMONHa CpeacTBa, HHM KAJIKyJaTOpH HHU
muteparypa. Konoksujym tpaje 90 MunyTa.



