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1. "NLL~~'1(Himr':lruL~'Jlj1U~'el'lLLUUmPlr'el'l'lU.ntJ~'lmfibooth's Algorithm L)J'eln1'I(IU~

Multiplicand = 11101100 (-20)

Multiplier = 11111010(-6)

1'lXLL~~'1ntJ~::L~tJ~mr':lru1uLLt;i~::iUI11'elU(7 Pl::LLUU)
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2. nl'-'Ur;, A LLfl:::B Li]u Floating point LLUUIEEE754 single precision

Lr;,t!

A = 0100 01100101 1000 0000 0000 0000 0000

B = 010000011010 0111 0000 0000 0000 0000

\1 8'

sign ~ E
exponent:

C=AXB

"'l •.ml~l A LLfl:::B iJph1uLfl'JJ~lU~ULvhriULVh1r;,LLfl:::LL~r;,.:J~fin1r~lU'Jnml~1C...

" 23
M
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3. 1~un~m~1'elfilJ1U;r'elLL(;ln(;h\lLL~::;r'fl~;r'flL~U'll'el\l~mU(;lUm'nlRise LL~::else lULL~'lI'el\lFl'J12Jm'J'lI'el\l

~1j\lFl'JlJfJ2JmTvi1\11U'lI'fl\l;lYl~(machine instruction length) (5 Fl::LLUU)

" "RiSe LLV1lJ~\I~U(2 Fl::LLUU)



:atl-~r:l~"""""""""""""""""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 7~~ .

Page5 of 16

• •••••• .!'I "'~.I."!"·"
6. nTI.n.J.C?l"lll'lf.!LuULLUU 3-way superscalar LLfl::;).J~uufl1L1U '"l1U'JU 4 ~L(;lVlFl'tl fetch, decode, execute,

write back r,N'VI1~1'V11n'"l::;fu t1JrLLnr).J i'lI1i'tlL1Jel ~ij1Jr::;~Vlfi111l'l~'1~ C?lLL~'J '"l::;(;;''tl'lU'tlUI"11i'l1,xnu

L1JUfl1L1U'IJ'tl'l;lVif.!'tlth'lL1 l'lr'tl).J~'1'J1 C?lL~'tl::;LLnr).JLL~~'1mr Ll.-lfl'IJ'tl'l1"11i'll:huL1Ju fl1L1U'IJ'tl'l;lVlfJ (10

liI::;LLUU)

Il: ADD Rl,R2 ;Rl<= Rl+R2
I2: SUB Rl,R3 ;Rl<= Rl-R3
I3: AND Rl,R4 ;Rl<= Rl & R4
I4 : STORE [Rl],R5
I5: NOT R3
I6: STORE [R3],R4
I7: INC R4
IS: ADD R4,R7
I9: STORE [R4],R9

I Clock1 I Clock2 I Clock3 I Clock4 I Clock5 I CIock6 I CIock7 I Clock8 I Clock9 I Clock10L • ..I L. .I L .1. 1. .1 1. .1 _
I I I I I I • I I •
I • I I I I I I I I
I I I I I I I I I I
I I I I I I I I I I•.-----------~------------ ..-----------~------------ ..----------- ..•------------ •..----------- ...------------ •..----------- ..•------------
I I I I I I I I I I
I I I I I I I • I I
I I I I I I I • I I~-----------~------------~-----------~------------~-----------~------------~------------I------------~------------1------------
• I I I I I I I I I
I I I I I I I I I I
I I I • I I • I I I~-----------i------------~-----------i------------~-----------i------------~-----------i------------~-----------i------------I I I I I I I I I I
I I I I I I I I I I
I I • I I I I I I I~-----------~------------~-----------~------------~-----------~------------~-----------..•------------~----------- ..•------------I I • I I I I I I I
I I I I I I I I I I
I I I I I I I I I I
I I I I I I I I • Ir-----------,------------,.-----------,------------,.-----------,------------,.-----------,------------,.-----------,------------
I I I I I I I I I I
I I I I I I I I I I
I I I I I I I I I I~-----------i------------~-----------i------------~-----------i------------~-----------i------------~-----------i------------I I I I I I I I I I
I I I I I I I I I I
I I I I I I I I I I~-----------..------------ ..----------- .._----------- ..----------- ..------------ ..----------- ..------------ .._---------- ..------------I I I I I I I I I I
I I • I I I I t I I
I I I I I I I I I I
I I I I I I I I I Ir-----------,------------,.-----------,------------,.-----------,------------,.-----------,------------,.-----------,------------
I I I I I I I I I •
I I I I I I I I I I

~-----------i------------~-----------i------------~-----------i------------~-----------i------------~-----------i------------I I I I I • I I I I
I I I I I I I I I I
I I I I I I I I I I~-----------"'------------ ..-----------"'------------ ..----------- ..•------------ ..-----------"'------------ ..-----------"'------------I I I I I I I I • I
I I I I I I I I • I
I I I I I I I I I I
I I I I I I I I I I,.-----------1------------~----------- ..------------,.-----------1------------,.-----------1------------,.-----------1------------
I I I I I • I I I I
I I I I I I I I I I
I I I I I I I I I I

~-----------i-----------+-----------i------------~-----------i-----------+-----------i-----------+------------1------------I I I I I I I I I I
I I I I I I I I I I
I I I I I I I I I It-----------1------------t-----------1------------t-----------1------------t-----------1------------t-----------1------------
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8. n1'1t1u(1);Vl~A vhmnnlJPi1~'lLfl'!l Floating point LLlJlJIEEE754 double precision 1"11-59.00 fl'lLU

mbu fl'l11J~ 1~1 LLm.l'l~1J~U~'1 LL(;]LL'fl(1)L(1)1~2000H-2007H ~'1LL~(1)'11"11LL(;]fl~~1LL'ItIU'ILU'ItIU'lU fl'l11J~1 ~'1

mh'l t(1)un1'1t1u(1)L~Vlu A Lnuii'fl1JflLunJLLlJlJ Little Endian (7 fl~LLUU)~ ~ ~

Pi1LLU~tb Exponent '!I'fl'l IEEE754 double precision LnlJ~hU1tr~ excess 1023
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9. ri1~'U1?l1wnVlfJSimple1 ilFhi'lH''11'U~1'U'J'U 16!Ol1i'l LL~:::ildata path ~'1ltl

~1n;jVlfJil'J'I"1 control unit LLUUhardwire LL~'J"'1tltlmLUU'J'I"1~r1'1iryry1ruf'l'JU~2J1Jtl'l;jVlfJ~1'U'J'U3

iryry1ru ~tl PCout, MDRout, ALUaddc
,• • 1'" d. .11 II tl

f11LLU::U1 ~1?lll1f'1tJ'U'Jn1-3 "ll'ltl!J'V11!J1Jtl~tlU1:::ntlU~ ~

'J'I"1~r1'1iryry1ru ALUaddc (3 f'I:::LL'U'U)
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1l1fUJ'U'Jn 1- ,~'''h-K'IlI'fl'l Simple1

Branch [R1 RO]

Branch ZF, [R1 RO]

Branch SF, [R1 RO]

Branch PF, [R1RO]

L;V1rhul11'l1'fl'lLL~'Z'lnvh:;'l..J1~;jrhI111)J~nTI~U~L'llU 1 byte

SETF CF,1

n'fltltlrh1u~1..hUr1'l1)J~1~1LL~ti'l~1:;1J)J11~1u1~~ 1 byte

LI11'flfRn

. , ..
1111LL~u-.:IV11:;'l..J

1J11U'llLLlJlJhj;J~'flu1 'lI1tlu..:JLL'fl~L~1~~1:;1J,

1J11U'ntlU..:JLL'fl~L~1~vh:;1J~1nSF=1

1J11u'li'ttlU..:JLL'fl~L~1~~1:;1J~1nPF=1,

Branch CF, [R1RO]

ADD Rx,Ry

ADDC RX,Ry

SUBB RX,Ry

AND Rx,Ry

OR Rx,Ry

Rx <= Rx+Ry (Addition)

Rx <= Rx+Ry+CF (Addition with carry flag)

1 byte

1 byte

1 byte

1 byte

1 byte

1 byte

2 bytes

2 bytes

Rx <= Rx - Ry - CF (Subtraction with borrow 2 bytes

flag)

Rx <= Rx & Ry

Rx <= Rx I Ry

~hUrhr1..:JV\rh#data8 )J11~1u1~~LI11'flfRx

2 bytes

2 bytes

2 bytes
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Rn
OOOO=RO
0001=R1
0010=R2

0000 = Branch
0001 = INV
0010 = SETF
0011 = LOAD Rn,[R1,RO]
0100 = STORE
0101 = Branch PF
0110 = Branch SF
0111 = Branch CF
1000 = Branch OV
1001 = Branch ZF

second byte first byte
_----..A..~---_ _-----A......~---_r ~r ~
7 6 5 4 3 2 0 7 6 5 4 320

.... - -""'\/ •........

Ry
OOOO=RO
0001=R1
0010=R2

y
Rx

OOOO=RO
0001==R1
0010=R2

101 ==ADD
1011 = ADDC
1100 = SUBB
1101 = AND
1110 = OR
1111 = LOAD Rx,#data8
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MDR<=mem[MAR]

PC<=Z

address_bus<= MAR,

mem_read, Z<=PC+1,

MDR<=mem[MAR]

PC<=Z

IR<=MDR

Y<= Ry

Z<= Rx +Y+CF
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l'llLi-hm1'7L'tln:aA'J~"lI'tl.:lfhK.:I Load RX,#data8 "lI'tl.:lSimple1

MDR<=mem[MAR]

PC<=Z

4 MARH <= R1, MARL<= RO MARin' R1_out_to_H, ROouunCbus

5 MDR <= Rn, MDRin, Rnout

6 mem[MAR] <= MDR, MDRoutE' Mwrite

mem write

7 deactivate write signal MDRoutE,End
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1l1fl~'U1n 4- 80x86 Instruction Set table

Name
CALL

JMP

JE Jum
JZ Jum
JCXZ Jum
JP Jum
JPE Jum

Name
RET

Comment
Return from subroutine

Code
RET

JNE
JNZ
JECXZ
JNP
JPO

JA Jum JA Dest JG Dest
JAE Jum JAE Dest JGE Dest
JB Jum JB Dest JL Dest
JBE Jum JBE Dest JLE Dest
JNA Jum JNA Dest JNG Dest
JNAE Jum JNAE Dest JNGE Dest
JNB Jum JNB Dest JNL Dest
JNBE Jum JNBEDest JNLE Dest
JC Jum JC Dest JO Dest
JNC Jum JNC Dest JNO Dest

JS Desl
General Registers: JNS Dest

EAX 386 Example:

~

.DOSSEG ; Demo program

.MODEL SMALL
I I Accumulator .STACK 1024
31 2423 1615 87 0 Two EQU2 ; Const

.DATA
EDX 386 VarB DB? : define Byte. any value

~

VarVV DW 1010b ; define Word. binary
VarVV2 OW 257 : define Word. decimal

I I
DH DL

Data mul, div.IO VarO DD OAFFFFh ; define Doubleword. hex
31 2423 1615 87 0 S DB "Helio !".O ; define String

.CODE
ECX 386 main: MOV AX.DGROUP : resolved by linker

~

MOVDS.AX : init datasegment reg

I I
MOV [VarB],42 ; initVarBCH CL

Count loop. shift MOV [VarD],-7 : set VarO
31 2423 1615 87 0 MOV BX.OffseqS] . addr of "W of "Hello "

MOV AX.[VarW] ; get value into accumulator
EBX3il6 ADD AX.[VarW2] : add VarW2 to AX

~

MOV [VarW2],AX , store AX in VarW2
MOV AX,4COOh : back to system

I I
BH BL

BaseX data ptr iNT 21h
31 2423 1615 87 0 END main

Control Flags (how Instructions are carried out):
D Direction 1 = string op's process down from high to low address
I: Interrupt whether interrupts can occur. 1= enabled
T: Trap single step for debugging

C: Carry
0: Overilow
S Sign
Z: Zero
A: Aux. carry
P Parity

result of unsigned op. is too large or below zero. 1 = carry/borrow
result of signed op. is too large or small. 1 = overfiowfunderilow
sign of result. Reasonable for Integer only. 1 = neg. /0 = pos.
result of operation is zero. 1 = zero
similar to Carry but restricted to the low nibble only
1 = result has even number of set bits


