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Implementation of DEC cycle

» Next instruction address calculation
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Implementation

IFC

Example : Beq rs, rt, label

Soper

Toper
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Next Instruction Address

» Sequential address (SeqA)
» Branch target address  (BraA)

» Jump address (JmpA)
» Source register (Rs)

> 0xBFCO 0000 (RstA)
> O0xBFCO 0380 (BexA)

» Exception base register (ExcA)
» Return address (Epc)
» Return address (Eepc)
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Next Instruction Address

Considering command's priority

SeqA
BraA
Epc SeqA

Eepc

Rs ExcA |
—] RstA
JmpA BexA

NextPc

i Reset > Exception > Instruction
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Next Instruction Address

Epc
Eepc
NextPc
Rs
JmpA BexA
Propagation delays on commands
Propagation delays on data
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RstA

BexA

Next Instruction Address

Considering data propagation delays

NextPc
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Next Instruction Address

Considering data propagation delays

Epc
SeqA Eepc RstA
BraA > >>
Rs JmpA BexA
ExcA
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Next Instruction Address

Considering data propagation delays

Rs
BraA :E
SeqA :E

- ~

{(BCnd . Br # Ir).(X+R)

NextPc
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Next Instruction Address

Next Instruction Address

» Sequential address (SeqA) » Sequential address (SeqA)

» Branch target address (BraA) » Branch target address (BraA)

v

Beq Bne Bltz Bgez Blez Bgtz Beq Bne Bltz Bgez Blez Bgtz

5 =RU|(Rs <0

Condition

Condition | Rs=Rt | Rs#Rt | Rs<0 | Rs>0 | Rs<0 | Rs>0

True BraA BraA BraA BraA BraA BraA True BraA SeqA BraA SeqA BraA SeqA

SeqA False SeqA BraA SeqA BraA SeqA BraA

False SeqA SeqA SeqA SeqA SeqA

@) O
I I p I 3 conditions instead of 6 - swapped data |
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Next Instruction Address

Next Instruction Address

Rs =Rt if Beq wTTTTTTTTTTT T . Rs =Rt if Beg Bne |=*~777" 77T TTTTTTe--s —
Rs #Rt if Bne e S 7 S
Rs<0 if Bl ‘((BCnd . Br #J1).(X+R) Rs<0 if Bltz, Bgez "(BCnd .Br }Jr).(X+R)
Rs >0 if Bgez Rs Se---7 ST
Rs <0 if Ble Rs <0 if Blez, Bgt:
Rs >0 ; Bgé VP B pran
' BraA
NextPc NextPc
SeqA
SeqA
C=1 if Begq, Bltz, Blez

C=0 if Bne Bgez, Bgtz

(@) . o .
I I p Propagation delays on commands I Propagation delays on commands
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Next Instruction Address

» Sequential address (SeqA)

» Branch target address (BraA)

or T
W v
/ Beq’, | Bne Bltz |/ Bgez\\ Blez | Bgtz
Condition ‘Rs:Rt“'; Rs=Rt | Rs<0 | Rs <0v"-, Rs <0 \s <0\—> R§<8
True BraA SeqA BraA 1 SeqA BraA SeqA
False Squ,"’ BraA SeqA BraA,"‘ SeqA BraA

2 conditions instead of 6 - swapped data
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Next Instruction Address

if Cl=1 and C2=0 = S=X
if C1=0 and C2=1 = S=Y
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Next Instruction Address

C=1 if Begq, Bltz, Blez
C =0 if Bne, Bgez Bgtz

Rs =Rt if Beq Bne, |*~ "~~~ TTTTTT=-- .
Blez, Bgtz = =3 —
Rs <0 if Bltz, Bgez, C ‘((BCnd . Br # Jr).(X+R)
Blez, Bgtz So -7

NextPc

Propagation delays on commands
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Next Instruction Address

Putting all together

c7 Cc3
C7 = Status (2) Eepc c6 BraA cl
C6 = Eret
Epc Rs
€9 = Status (22) =
C8 = Reset JmpA
SeqA
C5=FEret+J BexA
ExcA ¢
c2
RstA

Cco

NextPc

i c9 c8
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Next Instruction Address

JmpA
NextPe

BexA

ExcA

In Blez, Bgtz,
the Rt field is 0
(Rt = R0)

~ o~

5 Eret - 0 1 -1
I p Seq - 0 1 _ 1
\L w0
Next Instruction Address
Eepe Brad - o cl 2 C3 4
X BeqT | / 1 1 1 1
. BeqF | 0 1 1 1 1

JmpA

NextPe
BexA

ExcA

& 8
C3= Br
C4= XR

C2 = (Bltz+Bgez+ Blez+Bgtz) .(Rs<0) +
Beq + J + Eret + Seq + XR

CI = (Bltz+Bgez+ Blez+Bgtz) .(Rs<0) +
Beg + Jr

C0 = (Rs=Rt)




