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for(i=0; i<4; i++) 
{ 
  if(c[i]==1) 
    x = 0; 
  else 
    x = 1; 
} 

UC 
UC 
EQ 
NE 
UC 

LOAD r0, c[i] 
CMP r0, #1 
MOV r1, #0 
MOV r1, #1 
... 

•
for(i=0; i<4; i++) 
{ 
  if(c[i]==1) 
    x = 0; 
  else 
    x = 1; 
} 

UC 
UC 
EQ 
NE 
UC 

LOAD r0, c[i] 
CMP r0, #1 
MOV r1, #0 
MOV r1, #1 
... 



•

r1=0 

for(i=0; i<4; i++) 
{ 
  if(c[i]==1) 
    x = 0; 
  else 
    x = 1; 
} 

UC 
UC 
EQ 
NE 
UC 

LOAD r0, c[i] 
CMP r0, #1 
MOV r1, #0 
MOV r1, #1 
... 

 UC CMP r0, #1 

 UC CMP r0, #1 

 EQ MOV r1, #0 

 EQ MOV r1, #0 

NE MOV r1, #1 

r0=c[0]=1 r0=c[2]=0 

r1=0 r1=1

NE MOV r1, #1 

•
–

•

–
•



•

•
–
–

•
–
–

•
–

for(i=0; i<8; i++)
{

if( cond0[i] )
if( cond1[i] ){

x[i] = a;
y[i] = a;
z[i] = a;

}
else{

x[i] = b;
y[i] = b;

}
else

x[i] = c;
}

 load reg0 cond0[i]
cmp reg0 #1
b neq pc+11
load reg1 cond1[i]
cmp reg1 #1
b neq pc+5
store a x[i]
store a y[i]
store a z[i]
b uc pc+3
store b x[i]
store b y[i]
b uc pc+2
store c x[i]

 load reg0 cond0[i]
cmp reg0 #1
sleep neq tag0
load reg1 cond1[i]
cmp reg1 #1
sleep neq tag1
store a x[i]
store a y[i]
store a z[i]
sleep uc tag2
awake tag1
store b x[i]
store a y[i]
awake tag2
sleep uc tag3
awake tag0
store c x[i]
awake tag3

 load reg0 cond0[i] 
cmp reg0 #1 
sleep neq #9 
load reg1 cond1[i] 
cmp reg1 #1 
sleep neq #3 
store a x[i] 
store a y[i] 
store a z[i] 
sleep uc #1 
store b x[i] 
store b y[i] 
sleep uc #0 
store c x[i] 

(a)  (b)  (c)  (d)

The loop code 
with nested if-else structure 

written in C language

The assembly-level 
pseudo code 
of loop body 

 for a scalar processor

 The assembly-level 
pseudo code for SIMD 

machines when 
adopting tag SFP

The assembly-level 
pseudo code for SIMD 

machines when 
adopting counter SFP



•
•

•

•

for(i=0; i<8; i++) 
{ 
if( cond2[i] ) 
{ 

       x[i] = a; 
       y[i] = b; 
       z[i] = c; 
} 
else 
{ 

       x[i] = d; 
       y[i] = e; 
       z[i] = f; 
} 

} 
… 

load reg0 cond2[i] 
cmp reg0 #1 
b neq pc+4 
store a x[i] 
store b y[i]  
store c z[i] 
b uc pc+3 
store d x[i] 
store e y[i]  
store f z[i] 
… 

load reg0 cond2[i] 
cmp reg0 #1 
sleep neq #2 
store a x[i] 
store b y[i]  
store c z[i] 
sleep uc #1 
store d x[i] 
store e y[i]  
store f z[i] 
… 

load reg0 cond2[i] 
cmp reg0 #1 
changepath neq 

nop 
nop 
nop 

store a x[i] 
store b y[i]  
store c z[i] 
nop 
… 

store d x[i] 
store e y[i]  
store f z[i] 
changepath uc 

(a) (b) (c) (d) 
the loop code  
with if-else 
structure 

the assembly 
code for 

 a scalar processor 

when the 
counter SFP 

is used 

when the DISE technique is used 



•
–

•
–
–

true-path false-path 
for(i=0; i<8; i++)
{

if( cond0[i] )
if( cond1[i] ){

x[i] = a;
y[i] = a;
z[i] = a;

}
else{

x[i] = b;
y[i] = b;

}
else

x[i] = c;
}

 load reg0 cond0[i] 
cmp reg0 #1 
sleep neq #9 
load reg1 cond1[i] 
cmp reg1 #1 
sleep neq #3 
store a x[i] 
store a y[i] 
store a z[i] 
sleep uc #1 
store b x[i] 
store b y[i] 
sleep uc #0 
store c x[i] 

load reg0 cond0[i] 
cmp reg0 #1 
changepath neq 

load reg1 cond1[i] 
cmp reg1 #1 
sleep neq #3 
store a x[i] 
store a y[i] 
store a z[i] 
sleep uc #1 
store b x[i] 
store b y[i]  
… 

store c x[i] 
nop 
nop 
nop 
nop 
nop 
nop 
nop 
changepath uc 

The loop code Basic technique simple hybridization  



true-path false-path true-path false-path 
load reg0 cond0[i] 
cmp reg0 #1 
changepath neq 

load reg0 cond0[i] 
cmp reg0 #1 
changepath neq 

load reg1 cond1[i] 
cmp reg1 #1 
sleep neq #3 
store a x[i] 
store a y[i] 
store a z[i] 
sleep uc #1 
store b x[i] 
store b y[i]  
… 

store c x[i] 
nop 
nop 
nop 
nop 
nop 
nop 
nop 
changepath uc 

load reg1 cond1[i] 
cmp reg1 #1 
changepath neq 
store a x[i] 
store a y[i] 
store a z[i] 
nop 
… 

store c x[i] 
nop 
nop 
store b x[i] 
store b y[i] 
changepath uc 
changepath uc 

simple hybridization  Advanced hybridization  

true-path false-path true-path false-path 
load reg0 cond0[i] 
cmp reg0 #1 
changepath neq 

load reg0 cond0[i] 
cmp reg0 #1 
changepath neq 

load reg1 cond1[i] 
cmp reg1 #1 
sleep neq #3 
store a x[i] 
store a y[i] 
store a z[i] 
sleep uc #1 
store b x[i] 
store b y[i]  
… 

store c x[i] 
nop 
nop 
nop 
nop 
nop 
nop 
nop 
changepath uc 

load reg1 cond1[i] 
cmp reg1 #1 
changepath neq 
store a x[i] 
store a y[i] 
store a z[i] 
nop 
… 

store c x[i] 
sleep uc #3 
nop 
store b x[i] 
store b y[i] 
changepath uc 
changepath uc 

simple hybridization  Advanced hybridization  



•

•
–
–

Tag SFP 
(PseudoBranch) Hybrid Improvement 

Luma Filtering 
# cycles 1,040 792 24% 

code size (bytes) 2,944 2,752 7% 

Chroma Filtering 
# cycles 190 166 13% 

code size (bytes) 1,824 1,824 0% 

•
–
–
–

•
•

–
–


