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Bai tap/Thuc hanh 6
CHUGNG 4 KIEN TRUC MIPS: SINGLE CLOCK CYCLE

Muc tiéu

Hiéu chiic ning ctia cac khéi phan ciing.

Hiéu nghién ly hoat dong (lay lénh, gidi ma, thuc thi, luu trit) ctia may tinh single clock cycle.

e Tinh toan thdi gian chay ctia titng lénh trong may tinh single clock cycle.

Tinh toan dudc tan sé (chu ky) ciia hé thong.

Yéu cau
e Xem slide vé single clock cycle.

e Xem trudc plug-in (Tool/MIPS X-Ray) trong MARS dé c6 thé tham khao vé MIPS single clock
cycle.

e NoOp cac file code hgp ngr dat tén theo format Bai*.[pdf,txt] chtia trong thu muc Lab6_MSSV

Kiéu l1énh

R-type

Rss [ Rt [Rd,  [SRamiG] Functiond

Kiéu I-type

Kiéu J-type

e Op (opcode) Ma lénh, diing dé xac dinh lénh thuec thi (trong kiéu R, Op = 0).

¢ Rs, Rt, Rd (register): Truong xac dinh thanh ghi (truong thanh ghi 5 bit tuong tng véi 32 thanh
ghi).

e Shamt (shift amount): Xac dinh sé bits dich trong cac 1énh dich bit.
¢ Function: Xac dinh toan tii(operator hay con goi la 1énh) trong kiéu lénh R.

e Immediate: Pai dién cho con sb truc tiép, dia chi, offset.

Bai tap va Thuc hanh
Bai 1: Tra 18i ngan gon cac cau héi trong hinh 1:

e Thanh ghi PC dung dé lam gi.

e Instruction memory chta gi? input, output la gi?
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Hinh. 1: Kién trac may tinh single clock cycle

Registers la tap hgp bao nhiéu thanh ghi, input, output la gi?

Input va output ctia ALU la gi?

Bo Control nhan input la truéng nao? output dung dé lam gi?

Data memory chuta gi? input, output la gi?
Bo6 chon (MUX) c6 chtic nang gi? vi du.

Sign-extend dung dé lam gi? vi du.

Bai 2: Cac tin hiéu diéu khién sau dung dé lam gi:

RegDst.
RegWrite.
MemRead.
MemWrite.
MemtoReg.

Branch.

e jump
ALUSrec.

Bai 3: Xac dinh gia tri ctia cac tin hiéu diéu khién.

1 [1lw  $s0, 8($a0) # load S$s0 from memory at address St2 + 8

2 |sw $s0, 8($a0) # store $s0 to memory at address $al0 + 8

3 ladd $s0, $sl1, $s2 # add s0 = sl + s2

+ |beq $t2, S$tl, label # branch on equal, if $t2 == S$tl branch to label
5 13 label # jump to label

Bai 4: Xac dinh critical path, thoi gian chu ky ctia hé thong.
Cho thoi gian delay ctia cac khoi nhu bang bén dudi:

(@) Xac dinh critical path (longest-latency — Puong di c6 do tré lau nhat) va thoi gian hoan
thanh ctia cac kiéu 1énh sau:



Bang. 1: Delay cac khoi phan cing

Resources | Delay |
Mux 10ns
Add 10ns
Shift left 10ns
Instruction memory | 200ns
Registers 150ns
Sign extend 10ns
ALU 100ns
Data memory 200ns

e Load
e Store
e ALU
e Branch
e Jump
(b) Xac dinh thai gian cycle ctia hé thong trén.
Goi y: may tinh single clock cycle thuc thi 1 lénh bat ki trong mét chu ky don. Xac dinh thoi
gian chu ky sao cho trong 1 chu ky thi dam bdo lénh bét ky sé thuc thi xong.

Bai tap lam thém [TextBook Morgan Kaufmann Computer Organization And Design 5th
Edition]
Lénh jal, jr c6 thuc thi déi v6i kién truc trong hinh 1 duge khong? Néu dugc chi ro6 datapath va cac
tin hiéu diéu khién kém theo. Néu khong thi can thém nhing phan ti gi?
Bai tap 4.1, 4.2, 4.6, 4.7, 4.8



