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® Wir benotigen einen strukturierten CFG
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Losungsidee: Control
Flow Unification

® Gotos entfernen, Effekt uber Flags
simulieren
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Losungsidee: Control
Flow Unification




AST-Basiert

® Baut sich besser in Comrade-Flow ein
(Profiler)

_ SourceZSource Lelcht rdl verstehen
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Initialisierung

® Jedes Goto in ein if (1) einpacken
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forward:
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Einfache Falle

1f (c) goto forward;
Vit 25
forward:

backward: do {
TRV 7 T
if (c) goto backward; } while (c);
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Auswartsbewegungen
Block/If

Y e /L
{ goto_Outward = c;

Wads v A 1f (!goto_Outward) {
1f (c) goto outward; ... ¥ /4

e, oay S }

¥ I
1f (goto_Outward)
goto outward;
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Auswartsbewegungen
Block/If

{ goto_out=c¢ g T
e */ - goto_out == 0 goto_Outward = c;

i f ééj 1f (!goto_Outward) {
b3 b3
goto outward; 4o K
[ TN s
} goto_out == 1

1f (goto_Outward)

E:::::} goto outward;

/
y

i
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Auswartsbewegungen
While

while (!goto_Outward && w) {
X a7
while (w) { goto_Outward = c;

Wads v A 1f (!goto_Outward) {
1f (c) goto outward; ... ¥ /4

e, oay S }

Iy b
1f (goto_Outward)
goto outward;
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Auswartsbewegungen

Dowhile

do {
Y e
do { goto_Outward = c;
Wads v A 1f (!goto_Outward) {

1f (c) goto outward; ... ¥ /4
ik ol }
} while (w); + while (!goto_Outward && w);
1f (goto_Outward)
goto outward;
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Auswartsbewegungen

For

for (1; 'goto_Outward && t;) {
Vi de e BT
goto_Outward = c;
1f (!goto_Outward) {
s ..
S
¥

ks
1f (goto_Outward)

goto outward;

o] glell @ 57 9 et
AR

1f (c) goto outward;
s W N/
i
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Auswartsbewegungen

Switch

sWiskch: 78 5 /0t
T s B4
case Y:

VAR

1f (c) goto outward;

/g R ie i g
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Auswartsbewegungen

Switch

S EEHREL: L gt A
A0 R
case Y:
¥ et i /s
goto_Outward = c;
1f (!goto_Outward) {
AR

sWiskch: 78 5 /0t
T s B4
case Y:

VAR

1f (c) goto outward;

/g R ie i g
break;
PR

}

break;
G

¥

1f (goto_Outward)
goto outward;
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Einwartsbewegungen
Block/Dowhile

goto_Inward = c;

1f (!goto_Inward) {
1f (c) goto inward; y i 7
s . Y/ }
{ {

/* inward: i1s in here */ 1f (goto_Inward)
} goto inward;
/* 1inward: 1s in here*/

}
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Einwartsbewegungen

Block

.
gotoin=c | goto_Inward = c;

— 1 f (!goto_Inward)
if (c) goto inward; /[ . L . 8 G
s Y/ ¥
{ o=t |

/* inward: 1f (goto_Inward)
Iy

, goto inward;
> /* inward: */

}

/
y
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Einwartsbewegungen
While

1f (c) goto inward;
s o

while (e) {
/¥ 1nward: 1s 1n here */

k
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1f (c) goto inward;
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Einwartsbewegungen
While

goto_Inward = c;
1f (!goto_Inward) {
1f (c) goto inward; y i 7
s . Y/ }
while (e) { while (goto_Inward || e) {

/* inward: i1s in here */ 1f (goto_Inward)
} goto inward;
/* 1inward: 1s in here*/

}
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Einwartsbewegungen
If

goto_Inward = c;
1f (!goto_Inward) {
1f (c) goto inward; y i 7
s . Y/ }
tfGedrst 1f (goto_Inward || e) {

/* inward: i1s in here */ 1f (goto_Inward)
} goto inward;
/* 1inward: 1s in here*/

}
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Einwartsbewegungen
Else

1f (c) goto inward;
VB
ihllGe)) . 1

X/

} else {
/¥ 1nward: 1s in here */

h
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Einwartsbewegungen
Else

1f (c) goto inward;
VB
ihllGe)) . 1

X/

} else {
/¥ 1nward: 1s in here */

h
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Einwartsbewegungen
Else

goto_Inward = c;
1f (!goto_Inward) {
1f (c) goto inward; P o R
Vet }
if (e) { 1f (!goto_Inward && e) {

W/ R
} else { } else {
/* 1nward: 1s in here */ 1f (goto_Inward)
} goto inward;
/* 1nward: 1s in here*/

¥
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Einwartsbewegungen

For

1f (c) goto inward;
s T/

for (init; e; s) {
/¥ 1nward: 1s 1n here */

k
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For

1f (c) goto inward;
s T/

for (init; e; s) {
/¥ 1nward: 1s 1n here */

k
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Einwartsbewegungen

For

goto_Inward = c;
1f (!goto_Inward) {
Aty ek
1f (c) goto inward; init;
s . Y/ }
fORBGEATL; e s)Hd i o

/* inward: is in here */ goto_Inward || e; s) {
} 1f (goto_Inward)
goto inward;
/* 1inward: 1s in here*/

¥
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Einwartsbewegungen

Switch

1f (c) goto inward;
i R
switch (e) {
case X:
/¥ 1inward: 1s in here */

¥
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1f (c) goto inward;
i R
switch (e) {
case X:
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Einwartsbewegungen

Switch

goto_Inward = c;
1f (!'goto_Inward) {
iyl S 5.
tmp = e;
} else {
tmp = X;
i
switch (tmp) {
case X:
1f (goto_Inward)
goto inward;
/* 1inward: 1s 1n here*/

¥

1f (c) goto inward;
i R
switch (e) {
case X:
/¥ 1inward: 1s in here */

¥
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Lifting

{

/¥ inward: 1s i1nh here */

Iy
T A
1f (c) goto inward;
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Lifting

{

/¥ inward: 1s i1nh here */

Iy
T A
1f (c) goto inward;
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Lifting

do {
1f (goto_Inward)
goto inward;

1f (c) goto inward;

goto_Inward = c;
} while (goto_Inward);
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Main Loop

33

if Ce) {
goto label

} else {
/* label:

}

)

1s 1n here */



while (c) {
& e oA

1f (d) break;
¥
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while (c) {
T/
1f (d) goto out;

I

out:
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goto_out = 0;

while (c) {
& e oA

1f (d) goto out;
¥

out:
goto_out = 0;
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goto_out = 0;

while (c) {
& e oA

1f (d) 1f (1) goto out;
}

out:
goto_out = 0;
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goto_out = 0;

while (c) {
RSl o
if (d) {
goto_out = 1;

1f (!'goto_out) {}

3
1f (goto_out) goto out;

}

out:
goto_out = 0;
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goto_out = 0;

while (!goto_out && c) {
ARSI 7
if (d) {
goto_out = 1;

1f (!'goto_out) {}

}

goto_out = goto_out;
1f (!'goto_out) { }

¥
goto_out = 0;
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AST-Cleanup

goto_out = 0;

while (!goto_out && c) {
ARSI 7
if (d) {
goto_out = 1;

¥
goto_out = 0;
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AST-Cleanup

goto_out = 0;

while (!goto_out && ¢) {
Y/
if (d) {
goto_out = 1;
ls

¥
goto_out = 0;
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Beispiel mit Hardware

B Lol = TR
n = 100;
while (1 < n) {
ClEE=
IS COiER).f
b += 1;

o= =
L5 Ry
b49 +=1;
¥
++1;

¥
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Beispiel mit Hardware

== 1)
n = 100;
while (1 < n) {
o
1f (a > 400) break;
TR QaRRi =)
bO += 1;

bl += 1,
i X T
b49 +=1;
¥
++1;

¥
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Beispiel mit Hardware

1 =0, a
n = 100;
goto_out =
while (!goto_out && 1 < n) {
al =%
1f (a > 400) goto_out = 1;
1f (!'goto_out) {
I o= 08
b® += 1;
bilseE="T1%;
- g
b49 +=1;
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SUIF ist schuld

while (!goto_out && 1 < n) {
7S O
ks
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while (!goto_out && 1 < n) {
7S O
ks




SUIF ist schuld

while (runloop) {
VAS e
runloop = 0;
if (!goto_out) {

Rty AR G is_bound_valid =.(i < n);
S ¢ s S g if (is_bound_valid) {

) runloop = 1;
¥

¥
¥
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Zugabe

® Falls Zeit (muss mal probehalten) und




