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Memory control signals (rd, wr, fetch)

CHAP. 4
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Figure 4'6' The complete block diagram of our example microarchitectllre, the Mic_ I .
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0 1 1 0 0 0 A
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1 0 1 1 0 0 B
1 1 1 1 0 0 A+B
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Figure 4'2' Useful combinations of ALU signals and the function performed.
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Figure 4-5. The rnicroinstruction format for the'Mic-l (to be elescribed shortly).

3*f Jive-s +L So*r(a 1 Ari*
bus ,

Jrv*f Lct't1-'{t fu Atq
h,l- c

oluEr,r^-,hdvt 
(s ) 4 fk ua)'^'L

t*b-A crn rev?t-r'

;r4n 3n,ry lr,-!-ps u;!t- j.'a '*f f'i

flr,* 3*up "onlrJt vW/ tcco ;sSt\

l)ntr+- A"Ur fir"U ,'s 4* f *p/z abresf

11. p<trt i^ s Tr,+a$ i,^^. ]v e-F e Cnb ,

W /^ins*rvtcfvr Ls a,t' etyl^"+ "gob"



272

Label
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Comments

CHAP. 4

Operations
Mainl PC = PC + 1; fetch; goto (MBR) @ode; get next byte; dispatch

nopl goto Mainl Do nothing

Read in next-to-toP word on stackiaddl
iadd2
iaddS

MAH=SP=SP-1;rd
H=TOS
MDR = TOS = MDR + H; wr; goto Mainl

1{ r top of stack
Add top two words; write to top of stack

isubl
isub2
isub3

MAR=SP=SP-1;rd
H=TOS
MDR - TOS = MDR - H; wr; goto Mainl

neaO in next-to-toP word on stack

H - top of stack
Do subtraction; write to top of stack

iandl
iand2
iand3

MAR=SP=SP-1;rd
1-q = TOS
MDR =TOS = MDR AND H; wr; goto Mainl

neaO in next-to-toP word on stack

H = toP of stack
Do AND; writb to new toP of stack

iorl
ior2
ior3

MAR=SP=SP-1;rd
p=TOS
MDR = TOS = MDR OR H; wr; goto Mainl

neaO in next-to-toP word on stack

H = toP of stack
Do OR; write to new toP of stack

dupl
dr.rp2

M R=SP=SP+1
MDR = TOS; wr; goto Mainl

lncrement SP and coPY to MAR
Write new stack word

popl
pop2
popS

MAR=$P=SP-1;rd

TOS = MDR; goto Mainl

Read in next-to-toP word on stack

Wait foi new TOS to be read from memory

Copy new word to TOS

MAR=SP-1;rd
MAR = $P
H = MDR; wr
MDR = TOS
MAR=SP-1;wr
TOS = H; goto Mainl Update TOS

ffii; read 2nd word from stack
swapl
swap2
swap3
swap4
swap5
swapO

Set MAR to toP word
$ave TOS in H; write 2nd word to top of stack

Copy old TOS to MDR
Sei UnR to SP - 1; write as 2nd word on stack

bipushl
bipush2
bipush3

SP=MAR=SP+1
PC = PC + 1; fetch
MDR = TOS = MBR; wr; goto Mainl

MBR = the byte to push onto stack

lncrement PC, fetch next oPcode

Sign-extend constant and push on stack

iloadl
iload2
iload3
iload4
iload5

g=LV
MAR = MBRU + H; rd
MAR=SP=SP+1
PC = PC + 1; fetch; wr
TOS = MDR; goto Mainl

mR conteins index; coPY LV to H
MAR = address of local variable to push

SP points to new top oJ stack; prepare write

lnc PC; get next opcode; write top of stack

Update TOS

istorel
istore2
istoreS
istore4
istoreS
istore6

H=LV
MAR=MBRU+H
MDR - TOS; Wr

SP=MAR=SP-1;rd
PC = PC + 1; fetch
TOS = MDRi goto Mainl

ffiindex; copyLVtoH
MAR = address of local variable to store into

Copy TOS to MDFI; write word

Read in next-to-toP word on stack

lncrement PC; fetch next oPcode

Update T€S

widel
wide2

PC = PC + 1; fetch;
goto (MBR OR 0x100)

@ byte or next opcode

Multiway branch with high bit set

wide-iloadl
wide-iload?.
wide-iload3
wide-iload4

PC = PC + 1; fetch
H=MBRU<<8
H-MBRUORH
MAR = LV + H; rd; goto iload3

ffiindexbyte; fetch2nd

H = lst index byte shifted left I bits

H = 16-bit index of local variable

MAR - address of local variable to push

wide-istorel
wide-istore?
wide-istoreS
wide-istore4

PC = PC + 1; fetch
H=MBRU<<8
H=MBRUORH
MAR = LV + H; goto istore3

ffilnoexbyte; fetch2nd

H = 1st index byte shifted lett 8 bits

H = 16-bit index of local variable

MAR = address of local variable to store into

ldc-w1
ldc-w2
ldc-w3
ldc-w4

PC = PC + 1; fetch
H=MBRU<<8
H=MBRUORH
MAR = H + CPP; rd; goto iload3

ffiindexbyte; fetch2nd

H = 1st index byte << I '

H = 16-bit index into constant Pool

MAR = address of constant in Pool


