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1. saudngian1sgauaTuseaLiliAteuanadaeit booth's Algorithm Wafiivua

Multiplicand = 0001 0111 (23)
Multiplier = 1111 1001 (-7)
WuameesviBaanisauluwiazdunou (7 Azuuu)
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2. aauaeaN A uasuLL I AT alaiua i

Dividend = 01 0110 0010 (354)
Divisor = 00 0000 1111 (15)

wHanaiuieni vl ZdURaY (7 ATIUL)

M A Q adue
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3. asebunepmuaniRfus WisufsutusswinsanilnenssugaAtdauun CISC uaz RISC

(5 AzUU)

ADLANLI CISC RISC

ANHULBIYAAIA

Addressing mode

AT luNT fetch

Az execute IAAIA
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ﬁﬂuum%ﬁqtﬂuLtuu 3-way superscalar uazfiluTaen 41u9u 4 alrwmaa fetch, decode, execute,
writeback amiwnnaziullsunsudssialyilifilszaninngegauda avdiasilaudgaliiu

laenfrasdfigeinels nianialaesunsuuansstuasesdndaiulilanenfvasdig

(10 AZKULW)

Il: ADD R1,R2 ;Rl<= R1+R2
I2: SUB R1,R3 ;R1l<= R1-R3
I3: AND R1,R4 ;Rl<= Rl & R4
I4: OR R3,RS5

I5: NOT R3

I6: STORE [R3],R4

I7: INC R4

I8: ADD R4,R7

I9: STORE [R4],R9

Clock1 Clock2 Clock3 Clock4 Clock5 Clock6 Clock7 Clock8 Clock9 Clock10
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5. winnaufuldsuny ArlumiagA NaIA WML 13BE:0200-13BE:023F HAsasalilil

=d 200
138E: 0200 FE 02 03 04 05:06 07 08-09 0A 10 20 30 40 50 60
13BE:0210 70 80 90 A0 BO CO DO EO0-FO 00 00 00 00 00 00 00
13BE:0220 00 00 00 00 00D 00 00 00-00 00 0000 00 060 00 00
13BE: 0230 00 00 00 00 00 00 00 00=00 00 00 00 00 00 00 00

muamm'l,uifmmeua“umﬂmwmmﬂaﬂuuﬂaqlﬂummmuhlmnmm"tﬂumT'«muum

(10 AZLUL)

. nwum’lumlusqmmm CS=13BE; DS= 13BE; 58=13BE

13BE 0100 mov bp,200
1BBE 0103 mov si,A

13BE 0106 mov di, 14
13BE:0109 sub si,2
13BE:010C sub di,2
13BE:010F mov ax, [bp+si]
13BE:0111 add ([bp+di],ax.
13BE:0113 cmp si,0
13BE:0116 jnz 109

o - el b -
AmualiFiasiuaaisnusiuiaegudumn

Az Wigm119adaned 80x86 vinedesaulsznaunisiansun



6. «'N'a%mamwu,mnrfhwmszuunwsﬁmﬁi'amifmﬂfnuéwmszuuﬁaﬁ‘[mmLsn'ai' UMA NUMA uaz

Wil Distributed memory swada (5 Azuuu)
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7. nvua A uaz B 1w Floating point WU IEEE754 single precision
o

A = 0100 0110 0111 1001 1010 1001 0000 0000
B = 0100 0011 1110 0011 0001 0000 0000 0000
C=A+B

291 A uaz B HArluaegudunriniuminlauszusasiinmsduwaniman C

wilas A Widwargudu (2 Azuuw)
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8. fuua @Ry Simplet HAAY1daud U 16 Ad uszdl datapath fagil

16 bit internal bus

Rtout_to_|

wInd#igiiagas control unit WLL hardwire Wi aeBENULLNATATNFUIMATLANTNTRYS I 3
&tyyaou A MARin, ALUsubb
Ayt Wignanuan 1-3 feagitadeasulsznay

1785 NATY YU ALUsUbD (4 AZUUY)
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1993851947y 0yu MARiN (6 AZUUL)



Page11 of 15

NMARUIN 1- JAAEI784 Simple1

o t o <

nauAAUadTIAEeT Rn WmTaiudny

INV Rn X
SETF b,v L%whfm'umLvalan'?ii:u'l.ﬁﬁﬁi'mwﬁﬁ'mum v I B
SETF CF 1
Load Rn,[R1R0] h’ﬂﬂ:'ﬂ'w'l.umi'mmmfi'\ﬁwLmuqﬁnqm'lﬂu?ﬁm 1 byte
\WaF Rn
Store [RTR0], Rn | Rathidnlu33awmef Rn A ldluminaiusn | 1 byte
Auwmiafiszy
Branch [R1R0] urnfnbifiGeulslUdweansatiozy 1 byte
Branch ZF, [R1R0] mwwﬁ'lﬂﬁummmmﬁnqmn ZF=1 1 byte
Branch SF, [R1R0] | uswfliiauannsafiszzymn SF=1 1 byte
Branch PF, [R1R0] | urwidlifauaninsafiszymn PF=1 1 byte
Branch OV, [R1R0] | urudluiiuammsatiszymn ov=1 1 byte
Branch CF, [R1R0] umu'n“lﬂﬂ"quﬂmmm?ﬁ:qmn CF=1 1 byte

ADD Rx,Ry Rx <= Rx+Ry (Addition) 2 bytes X x| x| x

ADDC Rx,Ry Rx <= Rx+Ry+CF (Addition with carry flag) 2 bytes X [ x| x| x

SUBB Rx,Ry Rx <= Rx — Ry — CF (Subtraction with borrow | 2 bytes X | x| x| x
flag)

AND Rx,Ry Rx <= Rx & Ry 2 bytes X

OR Rx,Ry Rx <= Rx| Ry 2 bytes X

Load Rx,#data8

81UANAINIAN #data8 w1 ldluBAames Rx

2 bytes
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MANuIn 2-WefiuAresanderes Simple

3 2 1 0
[#Taln]o]
e —

Rn 0000 = Branch
0000=R0 0001 = INV
0001=R1 0010 = SETF
0010=R2 0011 = LOAD Rn [R1,R0]

7 4

0100 = STORE
0101 = Branch PF

1111“=R15 0110 = Branch SF

0111 = Branch CF
1000 = Branch QV
1001 = Branch ZF
second byte first byte
N s N
r N N
7 B 5 4 3 2 1 G 7 6 4 3 2 1 3]
001010

y Rx 1010 = ADD
0000=R0 0000=R0 1011 = ADDC
0001=R1 0001=R1 1100 = SUBB
0010=R2 0010=R2 1101 = AND

. . 1110 = OR

. . 1111 = LOAD Rx,#data8
1111=R15 1111=R15
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NARUIN 3- AIRE4 instruction cycle 184 Simpled

Instruction Fetch Cycle 2424 Simple1

MAR

0 MAR <= PC PC

out’

1 address_bus<= MAR, PC,.» Mise» MDRINE, Z,, ALU,,,,MUXselY=0

out? read* in?

mem_read, Z<=PC+1,

MDR<=mem[MAR]
2 PC<=Z PCys Zo
3 IR<=MDR IR, MDR,,,

laAansiandAasuasdrds ADDC Rx, Ry 194 Simple1

AianlmAaT.. | Register Transfer Notation | dtyyitunauauineninluusiazpg

G

4 MAR <= PC PC,.» MAR

S address_bus<= MAR, PCouwMeae MDRINE, Z,, ALU,,,,MUXselY=0
mem_read, Z<=PC+1,
MDR<=mem[MAR]

6 PC<=Z7 PC.. Z,,

7 IR<=MDR IR_H,,, MDR

8 Y<= Ry Y RYou

9 Z<= Rx +Y+CF RX,,eMUXselY=1,ALU oy, Z,,, CF,, OV, ,

ZF, . SF..PF..
10 Rx<= 2 Z,. Rx,, End
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‘l'mnan'rivan‘immmmm Load Rx #data8 ADY Slmp|e1

4 MAR< PC PC,. MAR,

out!

5 address_bus<= MAR, PC,.sM;ese: MDRINE, Z, ALU_,,,MUXselY=0

out’ " 'read? in? add’®

mem_read, Z<=PC+1,

MDR<=mem[MAR]

6 PC<=z PC.. Z,.

in?

7 Rx<= MDR Rx. , MDRout, End

in?

'l'm,ﬁan'm'an"n’ﬁ'm'umn'lm STORE [R1R0] Rn 284 Simple1

egist , ion. «‘ﬁryrgﬂmnmqumwﬂm
4 MAR, <=R1, MAR <=R0 | MAR , R1_out_to_H, R0

in? ouL_int_bus
5 MDR <= Rn, MDR,, Rn,,
6 mem[MAR] <= MDR, MDR, ¢, Mwrite
mem_write
7 deactivate write signal MDR¢.End

'l'nman'ﬁmn%’mmlmmm Branch [R1R0] AR Slmp|e1

PCm, R1_out_to_H, RO

out_int_bus !

if OV=0 then End End_lf_ﬂag_not_set

PC, <=R1, PC <= R0 PC,. R1_out_to_H, RO

in? out_int_bus *

End
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NIANUIIN 4 - 80x86 Instruction Set table

||
Name | Comment Code Operation Name Comment Code Operation
CALL Call subroutine CALL Proc Retum from subroutine
Jump if Equal JE Dest {=JZ) Jump if not Equal JNE Dest (= JNZ)
JZ Jump if Zero JZ Dest (= JE} Nz Jump if not Zero JNZDest  |(= JNE}
JCXZ Jump if CX Zero JCXZ Dest ||JECXZ Jump if ECX Zero JECXZ Dest 38
JP Jump if Parity (Parity Even; | JP Dest {= JPE) “JNP Jump if no Parity (Parity Odd) | JNP Dest | (= JPO)
JPE Jump if Parity Even JPE Dest {= JP} JPO Jump if Parity Odd JPO Dest (= JNP)
JA Jump if Above JA Dest (= JNBE) JG Jump if Greater JG Dest {= JNLE)
JAE Jump if Above or Equal JAE Dest {= JNB=JNC} JlJGE Jump if Greater or Equal JGE Dest (= JNL}
JB Jump if Below JB Dest =INAE=JC) JluL Jump if Less JL Dest {= JNGE)
JBE Jump if Below or Equal JBE Dest {= JNA} "JLE Jump if Less or Equat JLE Dest = JNG)
JNA Jump if not Above JNA Dest {= JBE) | K] Jump if not Greater JNG Dest {= JLE}
JNAE Jump if not Above or Equal | JNAE Dest | i= JB =JC} lonGe Jump if not Greater or Equal | JINGE Dest | {= JL}
JNB Jump if not Below JNB Dest {= JAE = INC} Jump if not Less JNL Dest (= JGE)
JNBE Jump if not Below or Equal | JNBE Dest | {= JA) Jump if not Less or Equal JNLE Dest | (= JG)
Jc Jump if Carry JC Dest Jump if Overflow JO Dest
JNC Jump if no Carry JNC Dest Jump if no Overflow JNO Dest
Jump if Sign (= negative) JS Dest
General Registers: Jump if no Sign (= positive) JNS Dest
EAX 365 Example:
AX .DOSSEG : Demo program
AH AL MODEL SMALL
L] | Accumulator STACK 1024
31 2423 1615 87 0 Two EQU 2 : Const
DATA
EDX 386 VarB DB ? ; define Byte. any value
DX VarW  DW 1010b : define Word., binary
DH DL VarlW2  DW 257 ; define Word, decimal
L1 | Data mu, div. 10 VaD DD OAFFFFh ; define Doubleword, hex
31 2423 1615 87 0 S DB "Helio 1.0 : define String
.CODE
ECX 3% main: MOV AXDGROUP  ; resolved by linker
CX MOV DS.AX ; init datasegment reg
CH CL MOV [VarB] 42 ; init VarB
L} | Countioop. shift MOV [VarD},-7 - set VarD
3t 2423 1615 87 ] MOV BX.Cffset[S] ; addr of "H" of "Helio "
MOV AX [Varw] ; get value into accumulator
EBX ADD AX,[Varw?2) s add VarW2 fo AX
BX WOV MarW2] AX ; store AX in VarW2
BH BL MOV AX.4C00h ; back to system
| 1 | BaseX dataptr INT 21h
31 2423 1615 87 2 END main
Flags: [-T-T-[-IODTISZI- AP I Status Flags (result of operations):

Control Flags thow instructions are caried out):

D: Direction
I: Interrupt

T: Trap

single step for debugging

1 = string op's process down from high to low address
whether interrupts can occur. 1= enabied

i

: Overflow

. Aux. carry
. Parity

VENVLOC

Cany

Sign
Zero

result of unsigned op. is toa large or below zero. 1 = camryiborrow
result of signed op. is teo large or small. 1 = overfow/underfiow
sign of result. Reasonable for Integer only. 1 = ney. /0 = pos.
result of operation is zero. 1 = zero

similar to Carry but restricted to the low nibble anly
1 = resuit has even number of set bits




