Formal Verification of a Family of Spilling
Algorithms

Second Bachelor Seminar Talk

Julian Rosemann
Advisors: Prof. Gert Smolka, Sigurd Schneider

Saarland University
Department of Computer Science

2016-11-04



Introduction Formalization of Spilling

[ Jele} oo

Recap: Spilling

Properties of Spilling Reconstructing Liveness Spilling Algorithms Concl
0000

code rn rn r3
Xy o X, Yy, z variables in register
_ o X, Y, Z variables in memory
letz=x+yin|x vy 1 et Xex |
if 2 > y then Xy o spill: let X=x in
o load: let x=Xin

X+ z © memory variables only in
else loads & spills

z

Julian Rosemann

Verification of Spilling Algorithms

usion

2/16



Introduction Formalization of Spilling

[ Jele} oo

Recap: Spilling

code n rn n
X oy o X, Yy, z variables in register
let X = xin _ Xy o X, Y, Z variables in memory
letz=x+yin|x vy 1 let X .
if 2 > y then Xy o spill: let X=xin
o load: let x=X in

X+ z © memory variables only in
else loads & spills

z

Julian Rosemann

Verification of Spilling Algorithms

Properties of Spilling Reconstructing Liveness Spilling Algorithms Conclusion
0000

2/16



Introduction Formalization of Spilling

[ Jele} oo

Recap: Spilling

code n rn n
X oy o X, Yy, z variables in register
let X = xin _ Xy o X, Y, Z variables in memory
letz=x4+vyin|z vy 1 let X .
if z >y then X y z @ spill: let X=xn
o load: let x=X in

X+ z © memory variables only in
else loads & spills

z

Julian Rosemann

Verification of Spilling Algorithms

Properties of Spilling Reconstructing Liveness Spilling Algorithms Conclusion
0000

2/16



Introduction Formalization of Spilling
®00 oo

Recap: Spilling

Properties of Spilling Reconstructing Liveness Spilling Algorithms Concl
0000

code n rn n
X oy o X, Yy, z variables in register
let X = xin _ Xy o X, Y, Z variables in memory
letz=x4+vyin|z vy 1 let X .
if 2 > y then 2y o spill: let X=xin
o load: let x=X in

X+ z © memory variables only in
else loads & spills

z

Julian Rosemann

Verification of Spilling Algorithms

usion

2/16



Introduction Formalization of Spilling

[ Jele} oo

Recap: Spilling

code n rn n
X oy o X, Yy, z variables in register
let X = xin _ Xy o X, Y, Z variables in memory
letz=x4+vyin|z vy 1 let X .
if 2 > y then 2y o spill: let X=xin

et x = Xin |z x o load: let x=Xin

X+ z © memory variables only in
else loads & spills

z

Julian Rosemann

Verification of Spilling Algorithms

Properties of Spilling Reconstructing Liveness Spilling Algorithms Conclusion
0000

2/16



Introduction Formalization of Spilling Properties of Spilling Reconstructing Liveness Spilling Algorithms Conclusion
ST 1) oo 0000
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s, t i=1let x=e in s
| if e then s else t
| e
| fun f X=sin t
| fx

Formally described in Schneider, Smolka, and Hack, “A First-Order
Functional Intermediate Language for Verified Compilers”, 2015
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Inductive Correctness Predicate
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