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B6 xtr ly
(Central
Processing
Unit)

B6 nhé chinh
(Main
Memory)

- | 1]

Hé thong
két noi
(Bus)

Thiét bi
nhap xuét
(Input
Output)
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Thye thi chwong trinh

vidu.cpp

lcnrnpiler

vidu.obj

linker
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?7?

?29?

T

Process
[code]
[data]
[stack]

vidu.exe

Disk

RAM

|

instructions

Processor




W\

Il

4 CONG NGHE THONG TIN A 7 2 > IV

%&\ BH Khoa hoo T nhign TPHCHK Ca u tru C bo XLJJ Iy
Lwu trie tam div X ly, tinh toan
lieu dé ALU trén d liéu lwu
Cu XCp Igf va B6 X0 Iy ng thanh ghi
dieu khién { (CPU) '

Thanh ghi
(Registers)

(Arithmetic &
Logic Unit)

Internal Bus

Pon vi
diéu khién
(Control Unit)

Két nbi gitra cac \

thanh phan CU, u khién X
ALU va Register ly cua ALU va

trong CPU di liéu trén
thanh ghi 4
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¢ Lénh may (machine instruction/ instruction/ machine

,"/’ code) la day bit chlra yéu cau ma bd xt Iy phai thwc hién

» CAu trac cta mot Iénh may thuwdng gdm:

— Ma thao tac (opcode): cho biét 1&énh thwc hién thao tac gi (+. —,
and, or, ...)

: — Céc toan hang (operand): cho biét cac dbi twong bi tac déng bdi

[l.f thao tac trong ma thao tac (thanh ghi, viing nhé, hang so, ...)

M&i bd xr ly chi hiéu dwoc mét sb 1énh véi mot vai cau

| trGc nhat dinh

e
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000100000100000000000001 00010000 x =2 R1
000011000100001000000001 00010011 Rl+y =2 R1
000100000000000101000000 00010110 Rl =2 x

01000000
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| Y 01000010
{[ e dia chi
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CONG NGHE THONG T Hoat dﬁng cua CPU

« Xt ly lénh may qua 2 buwéc, goi la chu ky 1énh
| (instruction cycle)

7 — Nap Iénh (Fetch)

« Di chuyén Iénh tir b nh¢ vao thanh ghi
' — Thuec thi lénh

[ « Giadi ma lénh va thwc hién thao tac yéu cau

Fetch Cycle Execute Cycle

Fetch Mext
Instruction

Execule
Instruction
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1 e Qué trinh nap Iénh

« MAR I3 (PC) « Thanh ghi MAR (Memory Address
Register)
- MBR I3 Memory — Lwu dia chi dwoc gui ra/ nhan vao
e IR B (MBR) tw bus_dga chi.
« Thanh ghi MBR (Memory Buffer
s PCI3(PC)+1 Register)
— Lwu gia tri dwgre giri ra/ nhan vao
CPU twr bus dir liéu.
 Thanh ghi PC (Program Counter)
PC —— > MAR > L~ — Lwu dia chi cta lénh sé dwoc nap.
K= Memoryle Thanh ghi IR (Instruction Register)
. S — Lwu Iénh sé duwoc xwr ly.
Control :> e 2 1a NN
Unit  BO xw ly di chuyén lénh tir vung
nh& cé dia chi trong thanh ghi PC
vao thanh ghi IR.
 Mac dinh, gia tri thanh ghi PQ
dwoc tang 1 lwong bang chiéu dai

Address Data Control clla |énh duwoc nap.
Bus  Bus Bus 8
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B Ko HoNG T Qua trinh thuc thi Iénh
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T‘ BO xtr ly giai ma Iénh trong thanh ghi IR va thyc
Z(/ hién thao tac yéu cau nhuw:

7 — Thwc hién cac phép tinh s6 hoc va luan ly

ﬁ — Thwc hién di chuyén dr liéu gitra thanh ghi va bé nh&

- — Thuec hién di chuyén di liéu gitra thanh ghi va thiét bj
)[[ nhap xuat

L/ — Thuwe hién cac thao tac diéu khién nhw ré nhanh
[

|
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CAli trdc lénh

4 bit 12 bit

Ma thao tac Dia chi

Cac thanh ghi: PC, IR, AC

_I\/Ié thao tac

0001 = Nap di¥ liéu ttr “dia chi”
vao thanh ghi AC

0010 Lwu dir liéu tr thanh ghi AC
vao bd nhé tai “dia chi”

0101 = Cong don gia trj tai “dja chi”
vao thanh ghi AC

Vi du qua trinh x& ly 1énh cua CPU

Nap Iénh ‘ Thwc thi Iénh

Memuory CPLU Registers Memory CPU Registers
00(1 9 4 OF 3l H||’L‘ 0 B 40 3 0 []ll’f
IS 9 4 ] ACE3OTIS 9 4 1 000 3 AC
30212 9 4 1 1 O 4 0|IR 302129 4 ] 1 9 4 i0]IR
040 T 0 3 940[0 0 0 3
410 00 2 94110 O 0 2
siep 1 Step 2

Memuory CPLU Registers Memory CPU Registers
300(1 9 4 0 30 1[PC 300019 4 :
N5 9 4 | 00 0 3ACH3I[5 9 4
30212 9 4 1 -1-b|5 O 4 J|IR 302129 4
940[0 0 0 3 o O
9410 0 0 2 U410 0 1
Step 3 Step 4

Memaory CPLU Registers Memory CPU Registers
3001 9 4 10 3 3||’|§.‘ 0 B 40 3 0 lll’f
5 9 4 000 5|ACH3I5 9 4 1 000 5] AC
229 4 1—m2 9 4 1|IR|302{2 49 41 204 1|IR
METARY [I'-tl] 3 QA0 0 ﬁl-[] 3
9410 0 0 2 U410 0 0 5
Step 5 Slep 6




d

: Khoa

J

dieewen  Chu ky 1énh tdng quat

< &
2 1. Tinh dia chi
L cla lénh
2. Nap lénh

tructi 2 .
fetch fetch

Multiple
results

CPH'?
4 “9—; faddress
. rat ' ] a

Instruction complete, Return for string

fetch next instruction or vector data

[

3. Giai malénh
4. Tinh dia chi
cua toan hang
5. Nap toan hang
6. Thuc thi lénh

7. Tinh dia chi cta
toan hang
chira két qua

8. Ghi két qua

11
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e Ngat

v Ngat (Interrupt) la co’ ché cho phép ngat qua trinh thwe
thi tuan ty théng thwdng tirng 1€nh ctia bd xt Iy dé phuc

|| vu cong viéc khac nhw nhap xuét.

M6t so loai ngat
— Ngat chwong trinh
* Debug chwong trinh
« Trwdng hop tran s, chia cho 0, ...
— Ngat dong ho
* Puoc phat sinh béi bd dinh gi& bén trong bd xtr ly
e Puwoc sir dung trong cac mdi tredng da nhiém
~ Nhap xuat
o Vidu: nhap ky tw,...
— L6&i phan cing
e Vidu: 16i truyén di liéu, ..

12
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‘ « R A xR . . ~ N Ve N < ‘
e BO xt&r ly kiem tra ngat méi khi thwc thi xong 1 1énh dwa vao tin hiéu ngat
_Ff Néu khéng cé ngat, nap |énh ké tiép c6 dia chi trong PC.
I X 7 <
s/  Néu co ngat:
| e
L‘ — Tam ngung thyre thi tiép cac Iénh cua chwong trinh dang dwoc thwe hién.
ﬂ — Lwu lai cac di¥ liéu dang thwc hién dang d& cua chwong trinh.
Il — Dat dia chi bat diu thud tuc x& ly ngat vao thanh ghi PC.
' — X ly ngat
| — Khéi phuc céc dir liéu dang thwe hién dang d& cha chwong trinh bj ngat va tiép
[l.f tuc thwe hién chwong trinh nay
IIII,I Instruction Operand Operand
[ fetch fetch store
I
i
l Multiple Multiple
|| operands resulis
| Operand Operand
t address galam'm address
[ calculatic £ calculati
[
. _— No
Instruction complete, Retumn for string interrupt 13

fetcth next instruction or vector data
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