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Bai tap/Thuc hanh 8
CHUONG 5 BO NHG CHINH, BO NHG BPEM, VA HIEU NANG BO NHG

Muc tiéu

e Hiéu dudc nguyén ly hoat dong, cac cau hinh anh xa truc tiép (Direct mapped), k-way set
associative, fully associative ctia bo nhé Cache.

e Xac dinh thoi gian truy xuat bo nho.

e Xac dinh hiéu suat b nhd.

Yéu cau
e Xem slide vé bo nhd.

e NOp cac cau tra 16i theo dang Bai*.[pdf,txt] trong thu muc Lab8_MSSV

B6 nhé dém

e Trong bo nhé chia ra thanh nhiéu block.

e Khi chuyén dit liéu gitta cac bo nhé thi chuyén nguyén khéi(block).
Hinh &nh so sanh 3 cau hinh Direct mapped, k-way set associative, fully associative. Trong hinh ta
c6 b6 nhé dém & phia trén (caches) c6 8 blocks. Bo nhdé chinh 1a bé nhé bén duéi. Block trong bo

nho chinh khi chuyén lén bo nhé dém sé dudc dit & vi tri cing mau trong bé nhé dém.
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Direct mapped 2-way set associative Fully associative

Hinh. 1: Direct mapped — 2-way set associative — Fully associative.



Cau tric dia chi bd nhé

012 34567

Tag

Valid

Address r4444>

Tag Index Offset

Block ID

:

Block ID O
Block ID 1
Block ID 2
Block ID 3
Block ID 4
Block ID 5
Block ID 6
Block ID 7
Block ID 8
Block ID N

I
» Tag ID O

Direct mapped

Hinh. 2: Cau truc dia chi bo nhé 32 bits.

Thanh dia chi chia lam 3 phan (Tag, Index, Offset) nhu trong hinh 2
e Offset: Xac dinh d6 doi ctia 6 nhé trong 1 block.

e Index: Xac dinh vi tri set trong bé nhé dem khi 1 block ID chuyén tit bé nhé chinh 1én bo nhd
dém.

e Tag: Xac dinh block trong bo nhé dém.

Block ID: Xac dinh 1 block trong bo nhé chinh. Pé chinh 1a su két hgp gitta Tag, va Index.

Bai tap va Thuc hanh

Xac dinh tag, index, offset.

Bai 1: Cho b6 nhé chinh ¢6 khong gian 32bit, bdo nhé cache c6 kich thuée 1a 4MB, 1 block 256B, Pon
vi truy xuat ctia hé théng la 1 byte.
Xac dinh tag, index, byte-offset v6i cau hinh cache sau:
(@) Direct mapped
(b) 4-way set associative
(c) Fully associative
Bai 2: Cho bd nhé chinh téng dung lugng la 256M, bo nhd cache ¢6 kich thuéc 1a 256KB, 1 block 64
words, Pon vi truy xuat ctia hé théng la 2 byte. Xac dinh tag, index, half-word offset v3i cau
hinh cache sau:
(@) Direct mapped
(b) 4-way set associative

(c) Fully associative



Xac dinh HIT/MISS.

Cho day dia chi (words) sau:
0,4,1,5,65,1,67,46,1,70,2,0
Biét hé thong c6 256B caches, 4 words block, don vi truy xuat 1a byte.

Bai 3: Xac dinh s6 1an HIT/MISS khi chay chuong trinh trén véi cac cau hinh caches sau:

(a) Direct mapped.
(b) 2-way set associative.

(c) Fully associative.

Tinh thdi gian truy xuit trung binh (AMAT)

Bai 4: Xac dinh thoi gian truy xuat trung binh(AMAT) é Bai 3:, biét rang Hit time = 5 cycles, thoi gian
truy xuat RAM la 10 ns, tan sé may tinh la 2Ghz.

Bai 5: Cho biét hit time ctia L1 1a 10 cycles, hit time ctia L2 1a 15 cycle, thoi gian truy xuat cia RAM
(main memory) 1a 100 cycles. L1 ti 1€ miss 1a 20%, L 2 ti 1€ miss 1a 10%. Xac dinh thoi gian
truy xuat vang nhd trung binh ctia hé théng trén.

Tinh CPI trung binh

Bai 6: Tinh CPI trung binh ctia hé thong pipeline khi biét ti 1é miss ctia bé nhé 1énh 1a 5%, ti 1é miss
ctia bg nhé da liéu 1a 10%. Biét doan chuong trinh ¢6 1000 1énh, trong dé c6 100 1énh 1a lénh
load va store. Thoi gian miss penalty la 100 cycles.

Bai tap TextBook

5.2,5.3,5.4,5.6,5.7,5.10, 5.11, 5.12



