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NOi dung — Hinh thirc

Thoi gian: 60’ — 90’

SO cau: 4 -5 ciu

NOi Dung 6n tap: Chuvong 0, Chuong 1,
Chuong 2

Tham khao tai liéu: tai liéu mo - 1 to giay A4



Chuong O

Hé thong so

— Nhij phan

— Bat phan

— Thap phan

— Thap luc phan

Chuyén déi gitra cac hé thdng s6
Thuc hién phép toan +, -, *, s bu 2
Biéu thirc luan ly — Mach ludn ly

— Mach giai md@ — mach ma hda

— Mach phan kénh — mach doén kénh



Chuwong O

e Thuc hién phép chuyén doi gitra cac hé théng
sO

Decimal Hexadecimal

1100110

237

2EA




Chuong O

* Chuyén cac s6 thap phan sau sang dang s nhi
phan, thuwc hién cac phép toan:
23 + 34
35-22
125 * 123
e Biéu dién s6 4m sau sang dang so bu 2:
— 234
— 112



Chuong O

* Xay dung b6 Mux 16 — 1, chi str dung cac bo
mux 8 — 1



Chuong 1

1. Introduction
2. Below your program

3. Under the Covers
* Resolution
* Main Memory
* Ethernet network

4. Performance



Chuong 1

4. Performance (thoi gian thuc thi): s6 1énh, tan
s xung, s6 xung clock cho 1 I1énh.

1
Execution L‘imc\;

Perfm'muncex, —

CPU execution time _ CPU clock cycles

= X Clock cycle time
for a program for a program

Alternatively, because clock rate and clock cycle time are inverses,

CPU execution time  CPU clock cycles for a program
fora program Clock rate

CPU clock cycles = Instructions for a program X Average clock cycles
Khoa - KM per instruction



Chuong 1

4. Performance (thoi gian thuc thi): s6 1énh, tan
s xung, s6 xung clock cho 1 I1énh.

CPU time = Instruction count x CPI x Clock cycle time

or, since the clock rate is the inverse of clock cycle time:

Instruction count X CPI

CPU time =
Clock rate

Instruction count
Execution time X 10*

MIPS =

MIPS Instruction count _ Clock rate
Instruction count X CPI < 106 CPI x 10°
Clock rate ™"




Chuong 1

* Consider two different implementations of the same instruction
set architecture. There are four classes of instructions, A, B, C,
and D. The clock rate and CPI of each implementation are given
in the following table.

- CPIClassA | CPIClassB | CPIClassC | CPIClass D

3 Ghz

-_ 4 Ghz 2 2 2 2

* Given a program with 108 instructions divided into classes as
follows: 10% class A, 20% class B, 40% class C, and 30% class D,
which implementation is faster?

KhoatKTMT



Chuong 1

 What is the global CPI for each implementation?

Find the clock cycles required in both cases

- CPIClassA | CPIClassB | CPIClassC | CPIClassD

3 Ghz

“ 4 Ghz 2 2 2 2

KhoatKTMT



Chuong 1

e Assuming that arith instructions take 1 cycle, load
and store 5 cycles, and branches 2 cycles, what is

the execution time of the program in a 3 GHz
processor?

Arith Store Load Branch Total

BEW 25 100 25 650

* Find the CPI for the program

* |f the number of load instructions can be reduced
oy one half, what is the speedup and the CPI?




Chuong 2

Hiéu dwoc cac 1énh biéu dién trong may tinh

Toan hang (dja chi - mips)

Cach biéu dién s6 c6 dau va khdng cé dau trong may tinh.
Cac phép toan luan ly

Cac ciu lénh diéu khién

Ham, tha tuc

Dang bai tap:

— Viét duwgc doan chuong trinh bang tap 1énh ngdn ngi¥ cp cao chuyén
sang ngon ngir MIPS (for, while, do ... while, if ... else, switch ... case,
procedure).

— Cho I&nh MIPS chuyén sang biéu dién dang ma nhij phan.
— Doc két qua cla cac phép toan.

— Biéu dién s trong may tinh —s& am, sé duong.

— Xac dinh dia chi toan hang.



Chuong 2

Operands of the computer hardware

1. Register Operands
2. Memory Operands

3. Constant or Immediate Operands



* Instructions for Making Decisions

Chuong 2

— Chuyén tir ngdn ngir cAp cao — assembly MIPS

—Giatrit

nanh ghi

branch on equal

beg %$s1.%s2.25

if($s]1 == %s2)goto
PC +4 + 100

Equal test; PCrelative branch

branch on not equal

bne %$s1_.%s2.25

if($s1!= $sZ)goto
PC + 4 + 100

Mot equal test; PC-relative

=t on less than

slt %$s51.%s2.%s3

if($s2 < $s3) $s1l=1;

Compare less than; for beq, bne

Conditional else $s1 =0
branch set on less than sltu  $51,.%52.%s3 |if($s2 < $53) $s1=1; Compare less than unsigned
unsigned else $51 =0
set less than s1ti $s1.%s52.20 if ($52 < 20) $s1 =1; Compare less than constant
immediate else 3s1 =0
set ess than sltiu $s51.%3s2.20 |if($s2 <20)$s1=1; Compare less than constant
immediate unsigned glze 151 =0 unsigned
N jump J 2500 go to 10000 Jump to target address
Unconditional - - : -
) jump register jr tra goto dra For switch, procedure return
LT - -
e jump and link jal 2500 ira=PC + 4; go to 10000 For procedure call

Khoa - KTMT
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Chuong 2

MIPS Addressing Mode Summary:

— Immediate addressing, where the operand is a
constant within the instruction itself

— Register addressing, where the operand is a
register

— Base or displacement addressing, where the
operand is at the memory location whose address is
the sum of a register and a constant in the instruction

— PC-relative addressing, where the branch address
is the sum of the PC and a constant in the instruction

— Pseudo direct addressing, where the jump

address is the 26 bits of the instruction concatenated
with the upper bits of the PC



Chuong 2

e Chuyén tir ngdn ngilt cap cao sang ngdn ngir
cap thap:

— Tap lénh — 2 trang dau tién, phu luc tham khao B
cla sach, hodc toi thiéu la tap Iénh gidi thiéu
trong slide.

— Truy xuat phan tl trong mang

* Chisé mang * 4 2 xac dinh khodng cach tir dia chi base
dén dia chi 6 nh& can xac dinh.
* Dija chi base + khoang cach.



Chuwong 2

* Chuyén tir ngdn ngit cdp cao sang ngdn ngir cap
thap (tt):
— Chuyén lénh 13p
for (inti=0;i<n;it++)

{

Statement;

}
— Chuyén lénh if
if( condition){
Statement 1;

} else {
Statement 2;

}



Chuong 2

e Chuyén tr ngdn ngit cap cao sang ngdn ngitr cap
thap (tt):
— Thd tuc, ham
* Put parameters in a place where the procedure can access
them. Sa0 - Sa3
* Transfer control to the procedure. jal name_procedure

* Acquire the storage resources needed for the procedure. Luu
cdc tham sé cdn thiét va dia chi trd vé cho ham vao trong
stack, stack pointer sé giam.

* Put the result value in a place where the calling program
can access it. Sv0-Sv1: two value registers in which to return
values

* Return control to the point of origin. jr Sra: one return
address register to return to the point of origin — dja chi nay
|y tir stack pointer.



Chuong 2

e Baitap
— Biéu dién doan m3 C sau qua lénh assembly MIPS

a. | for(i=0: i<a; i++)
da += D

b. | for(i=0: i<a; i++)
for(j=0; j<b; J+t+)
DL4*7] 1+ J;

— V@ lvgce d6 thyuc thictia lénh C

— Chuyén md trén sang dang ma hop ngit MIPS.
Dung |énh tdi thiéu. Gid st: a, b, i, j nam trong cac
thanh ghi‘SsO, Ss1, St0, va Stl. Dja chi nén cua
mang D nam ¢ thanh ghi Ss2



Chuong 2
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Representing Instructions in the Computer
— R-type(for register) or R-format

— |-type (for immediate) or I-format

ap

s

rt (sl shamt

funct

B bits

5 bits

5 bits 5 bits 5 bits

B bits

_rveon Lo [ o 1w [ [0 ] o Lowe [ i

R 32,

s ub (subtract) R o0 reg reg reg o0 3o n.a.
add immediate I Ban reg reg n.a. n.a. n.a. constant
1w {load word) I 3510 | reg reg n.a. n.a. n.a. address
Sw (store word) I 43, | reg reg n.a. n.a. n.a. address

Khoa - KTMT
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Chuong 2

Representing Instructions in the Computer

— Cho 1 chudi cac bit nhj phan sau:

1010 1101 0010 1000 0000 0100 1000 0000

— Chudi trén néu biéu dién sé nguyén khong dau.
Gia tri bao nhiéu.

— Chu@i trén néu biéu dién s nguyén cé dau (dang
bu 2). Gia tri bao nhiéu.

— Néu chudi trén luu trir trong thanh ghi 1énh, thi
thuc hién Iénh MIPS gi? Lénh d6 biéu dién nhu
thé nao



Chuong 2

* Logical Operations
— Shift
— And
— Or
— Not
— Nor



Chuong 2

e Given St1;

0011 1111 T111 1000 0000 0000 0000 0000,
¢ Give StO:
0010 0100 1001 00100100 1001 00100100

What is the value of $t2 after the following instructions?

sit 4t2, $t0, $tl
beq §t2, $zero, ELSE
j DONE
ELSE: addi $t2, $zero, 2
DONE ;

Khoa - KTMT
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e Chuyén m3 assembly MIPS sang dang m3 may
MIPS:

sll Ss2, Ss4, 12
addi StO, StO, -1



Chuong 2

* Chuyén dang m3 may MIPS sang dang m3
assembly MIPS

00001025, .,
0005402A, .,



