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Who Am I

Born and raised in Valencia, Spain

BSc in Spain, MSc at KTH
Worked at SICS (former CS part of RISE) for nine years

together with Mats
Unison project: CP for compilers

PhD degree at KTH (in parallel), co‐supervised by Mats
Research Associate at University of Edinburgh (compilers)
Last five years, compiler engineer at Oracle
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Unison?

SICS/KTH/Ericsson project 2010‐2018

Make optimizing compilers worthy of their name

In particular, use CP to generate machine code
instr. selection, reg. allocation, instr. scheduling

Focus on embedded systems
application to Ericsson
particularly hard optimization problems

Funded by Ericsson AB and the Swedish Research Council
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Why Unison?

int fac(int n) {
int f = 1;
while (n > 0) {

f = f * n;
n--;

}
return f;

}
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Why Unison?

r0 = #1; r1 = r0

p0 = cmp.gt(r1, #0); if (!p0.new) jump:nt .LBB0_2

r0 = mpyi(r0, r1); r2 = add(r1, #-1); p0 = cmp.gt(r1, #1)

if (p0) jump .LBB0_1; r1 = r2

jumpr r31

(LLVM)

r1 = #1; p0 = cmp.gt(r0, #0); if (!p0.new) jump:nt .LBB0_2

r1 = mpyi(r1, r0); r0 = add(r0, #-1); p0 = cmp.gt(r0, #1); if (p0.new) jump:t .LBB0_1

r0 = r1; jumpr r31
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Unison’s loop is twice as fast: integrated scheduling and coalescing
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r0 = r1; jumpr r31 (Unison)

Unison’s initialization is one cycle faster: integrated scheduling and
handling of calling conventions
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Why Unison?

On a larger scale: speedup over LLVM in MediaBench
benchmarks (same processor)

−2%

0%

2%

4%

6%

8%

10%

12%

14%

16%

adpcm+

adpcm‐

g721+
g721‐

gsm+
gsm‐

jpeg+
jpeg‐

mpeg2‐

pegwit+

pegwit‐

pgp+
pgp‐

7 / 12



Outcomes

Fun!

“Profit”
papers
PhDs and MSc theses
first practical combinatorial approach
industrial use: find opportunities in production
compiler
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Mats’ Contributions

Too many to list!

Here are just a few:
scaling up solving

constraint solving toolbox: implied constraints,
dominance constraints, symmetry breaking,
probing, …

introduction of MiniZinc
anticipated benefit of fast prototyping and
multiple solver back‐ends

…
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Mats’ Contributions (Cont.)

experiment design and analysis

study of cost and benefits of integrated
vs. decomposed approach
classification of identified optimizations
viability and effectiveness of Unison for
out‐of‐order platforms
…

academic supervision (Gabriel and me)
…
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What I (Hopefully) Learnt from Mats

The art of CP modeling and solving

Perseverance

Precise communication

Attention to detail

Humility

Writing mundane, Bash‐like scripts in (SICStus) Prolog
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Thank you, Mats!
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