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3) nl';ilh data forwarding 1'w11.1il1,nJ jjl.1n~ itJ'Inrtldl~11 1.ulL~ilty'tmllnmnh~1'U'Iltl~ 11.1ili,n.J

1'UCrm:ltu~'~ (2 fl~U'U'U)

. 1" ... ".Iil" " <!I4) m11'U~ 11 processer JJmn1Hl'UlLUU ru lCl'UlLUU 4 Stage fltl Fetch ,Decode ,Execute IlCl~
, y

Writeback lLCl~I 1J'j'llmJJli~w~~t)~1J1~1I1m·mjji~i1

n ADD Rl,R3 (fl11JJ11JJltJ = Rl<=Rl+R2)

12 SUBB R2,Rl (fl11JJ11JJltJ = R2 <=R2-RI-CF)

13 STORE [R5],Rl

14 ADD R2,R3

15 ADD R2,Rl

16 SUBB Rl,R2

17 INV R2

4.1) Cl'1I1l~1,fCtiW~Cl'lJJlHl'\'h Operand Forwarding hi' 'l~I~tJ'U ~'.JlJltl'Um1YiHl'U'Iltl~t;,k:uh'U

11Jil,nmr'lltl~Ctiw~ ~!mJ1Jt)n~1tJil'l~jjm1Yil Operand forwarding Irltll~lL,,~Yiln1J1~Cl'I"tl{1~

fh11'U~ i1J':illmJJ~~t)~m11J'j'~JJ1Cl~"I1'l'Ui~if

(2 fl~lL'U'U)

F DEW

-- ---- -~----~

I\DD R1 ,R3
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4.~ HIn~O~/I~~~~;I~~;I;~~'·~~~··~~~~:·~~~l~·~;~·~i;:~~~·~t~1 li~~ · ';~~~';~,
Operand Forwarding U"'1 'Nll't1~~m1""m'fJfNnnr~d1U7I1ihnm11JfH~n~ (4 f'1~IlUU)

5) 6i'lJ1vml1JU~n;iH'j~l'rh~fl1'j~1I Memory Organization n,·d,.U,.mi1~vflnlJLlUU Von

Neumann llfl~1:TmU~Vfln1JllUU Harvard (2 fl:::ll1.J1.J)
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6) t1liU1l1f11UnnJlll'lltl~ SISD ,SIMD ,MISD ,MIMD (2 f)~U'\.J'\.J)

7) t1liU111'1i't1U~n~Hl'\.Jm':iI'li'1~~11'U111f111lJ~1'll{)U~UU~Clillrt·:ilC)lt1'IC)m{UUU UMA, NUMA UCl::

uuu Distributed Memory system (3 f)::lllfU)

UMA

•

NUMA Distributed Memory system
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" .
~U~t11il\1HJm1lJ'1l'f).:j~~Q Simple1 \1l'f) 'UUHrill1i'Ufht11lJ~I'f)Vi 8-12

8) 111n~.yjQih.:j1l1 control unit LlUU hardwire 1l~111.:j'f)'f)mrJU1.:j1l1~!1.:jfft'Yt'Y1Wf11UtJlJ'1l'f).:j~.yjQ

o OJ .c:!!t. •
1I1'UTU 2 ~t'Yt'Ylf.U f1'f) IRln, ll"~ IR_H_ln

o 0' v ~ ,"" .1f11U'Uy'Ul 1111mfl~'U1n 1-2 C)j'.:j'f)[J'VI1[J'1lt)~'f)Uu1~nt)U
" "

1.:j1l1~!1.:jfft'Yt'Y1W IRin (3 f1~Ll'U'U)



Page 7 of 10

A ~

'l1tJ-ft'fln 111ft' .

1~'il·H,.~WfftyqJ1W IR_Hjn (3 fl~LL'U'U)

.. '"
9) 'il~lHJnLLtJ~I~·H,.c)f~ hnJ~'\lt:mhff~'\ltJ~;Ylg Simple1 ~~~tJ ilJii (1.5 fl~LL'U'U)

Load R6.#25 .

ADD R6.R12 ..

STORE [R1 RaJ. R7 .

10) imHl1il~tJm·HJ'\ltJ~;Ylg Simple1 (~~lJi'U;;m,.tJ1J'I1U'16) l'HfflJJTHI~~fll'illni~'ffI~tJ{ PC 'hJu~

i~'ffI~tJ{ MAR LL(l~~·uh'11ni~'ffI~tJ{ RO ilJu~ R12 ~~tJJJ'l ti'U i~'I1itJ ili 'il~tJ1h.JltJl'l1~~mlJ'j~ntJu

tJdl~Cl~16tJ~ (3 fl~LL 'U 'U)
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" ,
11. 1l-31~fJ'\.Hh~mj'\.Jm':i Fetch ll"~ Execute f1l1:f-3 Load R8,#25H 'UtN~-n~ Simple1 (6 fl~ll'\.J'\.J)
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IllflN'Inn 1- 'Il'1lr'l1ff-:l'\Jtl-:l :;imple1•

INVRn

SElF b,v

Load Rn,[R1RaJ

1~'V1fi lU~'IJtl..:juvlt1 n~ ':i~'IJ 111'ijfil~UI~t'i"'I'U 1'1

SElF CF,1

1 byte

t'lfU 1 byte

1 byte

? ?

x

? ?

x

?

Store [R1RaJ, Rn

o , d

~lllM'U-:I'V1':i~'IJ

Rn 1J1lri1'UMli1Vf1111J~1 1 byte

Branch ZF, [R1RaJ ml'U,f':UV..:jUtll'lll'l':ilY~':i~'lJMln ZF=1

Branch SF, [R1RaJ ml'U;hJV..:jUtll'll"':ilY~':i~'lJMln SF=1

Branch PF, [R1RaJ ml'U;hJv..:jUtll'lll'l':in'~':i~'lJMln PF=1

Branch OV, [R1RaJ ml'U;hJv..:jUtll'll"':ilY~':i~'lJMln OV=1

1 byte

1 byte

1 byte

1 byte

1 byte

1 byte

ADD RX,Ry

ADDC Rx,Ry

Rx <= Rx+Ry (Addition)

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

2 bytes

2 bytes

x x x x x

x x x x x

SUBB RX,Ry Rx <= Rx - Ry - CF (Subtraction w th borrow 2 bytes

flag)

x x x x x

AND Rx,Ry

OR RX,Ry

Load Rx,#data8

Rx <= Rx & Ry

Rx <= Rx I Ry

2 bytes

2 bytes

2 bytes

x

x

x

x
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fl1flfol'U10 2-vlv{1l1J~'\J'f).n;1-&~IHI~ Simple1

76543; 0

Rn
OOOO=RO
0001=R1
0010=R2

1111=R15

5 4 3 2

····" ..·v,-.....··
0000 = Branch
0001 = INV
0010 = SETF
0011 = LOAD Rn,[R1,RO]
01CO = STORE
01 C1 = Branch PF
0110 = Branch SF
0111 = Branch CF
10CO = Branch OV
1OC 1 = BranchZF

...........~~....

OOOO=RO
0001=R1
0010=R2

1111 =R15

y
Rx

OOOO=RO
0001=R1
0010=R2

1'111=R15

1010 = ADD
1011 = ADDC
1100 = SUBB
1101=AND
1110 = OR
1111 = LOAD RX.#data8


