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Bai tap/Thuc hanh 7
CHUONG 4 KIEN TRUC MIPS: PIPELINE

Muc tiéu
e Xac dinh thai gian chu k¥ ctia hé théng single clock, multi clock v& pipeline.
e Tinh hiéu suét ctia hé thdng pipeline v6i hé thdng single clock va multi clock.

e Hiéu chitc nang vé co ché pipeline va cach khic phuc cac hién tugng Hazard do qua trinh pipeline gay ra.

Yéu cau
e Xem slide vé pipeline.

e Nop cac file code hop ngit dat tén theo format «lab7.[txt,pdf] » (vidulab7 1.[txt,pdf], lab7 2.[txt,pdf])
va chita trong folder lab7 MSSV.

Hinh anh so sanh hé théng single cycle, multi cycle va pipeline cycle

Single clock cycle

Load Add Jum Store Branch
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Multi cycle

Load Add Jum Store Branch
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Pipeline

e Single Clock Cycle: Mot lénh thyc thi trong 1 chu ky. Vi du lénh load thyc thi trong 1 chu ky(mau
xanh), lenh store thuyc thi trong 1 chu ky( mau vang). Thdi gian gitta mau xanh va vang la bang nhau.

e Multi Clock Cycle: 1 lgnh thyc thi trong nhiéu chu ky. Vi du lenh Load thyec thi trong 5 chu k¥ (5 chu
ky nho6 nay tuong dng véi 1 chu ky 16n bén single clock cycle), 1énh Store thuc thi trong 4 chu ky (mau
vang).

e Pipeline Lénh dau tién thyc thi 5 chu k¥, cac léenh con lai sau mdi chu ky hoan thanh xong mot lénh.

Cac buéc hién thuc léenh MIPS
Bo x1t 1y Pipeline chia qué trinh thyc thi lénh thanh 5 buéc, méi bude thiyc thi trong trong mot chu ky.

1. IF: Lay lenh (khoi Instruction Memory), 32bits lenh chita cac thong tin ctia 1 lénh dugc lay ra tit instruction
memory.

2. ID: Giai ma lenh (khdi Registers va Control), xac dinh toan ti, cic tin hi¢u diéu khién, noi dung cac
thanh ghi, gia tri immediate.

3. EXE: Thyc thi tac vu lenh (khdi ALU).
4. MEM: Truy xuit viing nhé (khéi Data Memory) - chi dung cho lénh 1oad/store.

5. WB: Ghi két qua vao thanh ghi (khoi Registers).



Bai tap va Thuc hanh

Bai 1: Xac dinh clock cycle
Cho thdi gian delay ctia cdc khdi nhu Bang 1

Bang. 1: delay ctia cac khdi phan ctng

Phan ciing Delay (ns)
Instruction memory 150
Register 100
ALU 100
Data memory 150
Céac bo phan ciing khéc 0

Xét doan chuong trinh nhu sau:

1 addi stl, Szero, 100
2 addi s$t2, Szero, O
3 loop:

4 beg $tl, $t2, exit
5 addi $tl1, st1, -1

6 addi S$t2, $t2, 1

7 j loop

(a) Xac dinh thoi gian mot clock ciia he thong single clock, multi clock va pipeline clock.

(b) XAc dinh thdi gian thyc thi clia chuong trinh trén khi chay v6i hé thong single cycle, multi cycle va
pipeline cycle(khong xét stall).

(¢) Tinh speed up ctia hé théng pipeline véi he théng multi cycle v véi single cycle.
(d) Khi delay ALU thay ddi tit 100 —> 150. Tinh lai két qui cau a,b,c

Bai 2: X1t ly Hazard.

Dung lai doan code cia Bai 1:

(a) X4c dinh sy phu thudc dit lieu trong doan chuong trinh trén.

(b) Giai quyét data hazard bing chen stall (gidi quyét bing phan mém), khi thyc thi doan code trén véi
hé thoéng pipeline thi can chén vao bao nhiéu stall (khyng lai) ?

(c) Dimng co ché forward dé giai quyét data hazard (gidi quyét bing phan ciing), khi d6 c6 bao nhicu
stall? V& hinh minh hoa.

(d) Dung co ché forward, stall, dé gidi quyét hazard (control va data), khi d6 c6 bao nhiéu stall?
(e) Ngoai 2 co ché § trén, ta c6 thé giam stall bing cach sap xép lai thit ty code (gidi quyét bing trinh
bién dich compiler). Hay sap xép lai code sao cho it stall nhat.
Bai 3: X ly Hazard (lénh load)
Cho doan code sau:

1 addi stl, S$zero, 100
2 addi $t2, Szero, 100
3 add $t3, S$tl, St2
4 1w $t4, 0(Sal)

5 1w S$t5, 4($a0)

¢ and S$t6, S$t4, $t5
7 sw $t6, 8(sal)

Tra 10i cau hoi trong Bai 2:

Bai tap TextBook
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