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2.This is THE Reinhard Wilhelm:

Reinhard Wilhelm

Reinhard Wilhelm is a German computer
scientist. Wikipedia

Born: June 5, 1946 (age 68), Finnentrop,
Germany

Education: University of Miinster

sorry, this was 2 months ago on Wikipedia, thanks to
the true Reinhard Wilhelm for updating his picture last
month!
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But who is Reinhard Wilhelm?

| .You have undestood the limitations of ""Big data” and
“"Advanced machine learning”

2.This is THE Prof. em. Dr. Dr. h.c. Reinhard Wilhelm:

Reinhard Wilhelm Born 5 June 1946 (age 68)

Finnentrop, Germany

Fields Computer Scientist

Institutions Saarland University

Alma mater University of Minster,
Stanford University,
Technical University Munich

Known for compiler technology

Notable Konrad Zuse Medal (2009)

awards Merit Cross on Ribbon (2010)

< ACM Distinguished Service
Reinhard Wilhelm, 2014 Award (2011)
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There is only one, the proof is by Google

There is only one, the proof is by Google

Images for Prof. em. Dr. Dr. h.c. Reinhard Wilhelm  Report images
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Not forgetting...Wilhelm Reinhard

Bekenntnisse Aus Leben Und Meinungen, Volume 1 (German Edition) seps, 2011
by Wilhelm Reinhard

Paperback
$29.13 $34.75 Prime
e More Buying Choices

s $19.95 used & new (10 offers)
E—

Ernst Und Laune: Aus Meinen Alten Papieren, Volume 1 (German Edition) spr 16, 2012
by Wilheim Reinhard

Paperback FRI
$21.24 52475 Prime

More Buying Choices
$15.57 used & new (9 offers)

Die Bundes-acte Uber Ob, Wann Und Wie? Deutscher Landsténde... (German Edition) Feo 16,2012

by Wilhelm Reinhard

Paperback FREE Shipping on orders over $35
$18.68 $20.75 Prime

Usually ships in 2 1o 4 weeks

G o More Buying Choices

Ulonia $12.80 used & new (12 offers)

Ernst Und Laune: Aus Meinen Alten Papieren, Volume 2 (German Edition) Apr 17,2012

by Wilhelm Reinhard

Paperback FREE Shipping on orders over $35
$24.73 529.75 Prime

Usually ships in 2 10 4 weeks

More Buying Choices.
$21.22 used & new (8 offers)

Massage und physikalische Behandlungsmethoden (Heidelberger Taschenbiicher) (German Edition) Jan 1, 1967
by Wilhelm Reinhard

Paperback
$66.45 $59.95 Prime
Temporarily out of stock. Order now and we'll deliver when available.

FREE Shipping

More Buying Choices
$53.50 used & new (16 offers)

“arewell Colloquium on the Occasion of Reinhard Wilhelm's 68th birthday, Saarbriicken, November 28, 2014 18

©P Couso

Great Achievements of Reinhard (lll)
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Great Achievements of Reinhard (IV)
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[c92] E & % Reinhard Wilhelm, Philipp Lucas, Oleg Parshin, Lili Tan, Bjorn

204
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how much? Commun. ACM 57(2): 94-103 (2014) Real-Time Systems 2012: 123143
(40 E & % Pphilip Axer, Rolf Ernst, Heiko Falk, Alain Girault, Daniel Grund, Nan [91] B 8 @ Reinhard Wilhelm, Jan Reineke: Embedded systems: Many cores
Guan, Bengt Jonsson, Peter Marwedel, Jan Reineke, Christine - Many problems. SIES 2012: 176-180
Rochange, Maurice Sebastian, Reinhard von Hanxleden, Reinhard ~
Wilhelm, Wang Yi: Bullding timing predictable embedded [e13] [ & S Reinhard Wilhelm, Heiko Falk, Wang Yi (Eds.): SIGPLAN/SIGBED
systems. ACM Trans, Embecded Compu. Syst. 13(4): 82 (2014) Conference on Languages, Compilers and Tools for Embedded
Systems 2012, LCTES ‘12, Beijing, China - June 12 - 13, 2012.
[€o7] Jan Reineke, Reinhard Wilhelm: Impact of resource sharing on ACM 2012, ISBN 9781-4503-1212.7

performance and performance prediction. DATE 2014: 1-2

201
(371 2 & < jorgKreiker, Andrzej Tarlecki, Moshe Y. Vardi, Reinhard Wilhelm:
Modeling, Analysis, and Verification - The Formal Methods
2013 Manifesto 2010 (Dagstuhl Perspectives Workshop 10482).
[b10] Reinhard Wilhelm, Helmut Seid, Sebastian Hack: Compiler Design Dagstuhl Manifestos 1(1): 2140 (2011)

- Syntactic and Semantic Analysis. Springer 2013, ISBN [c90] E & % Daniel Grund, Jan Reineke, Reinhard Wilhelm: A Template for
978-3-642-17539-8, pp. IX, 1225 PPES

[96) £ & ¢ Reinhard Wilhelm: Software Quality Assurance by Static
Program Analysis. SWQD 2014: 1-11

[39] E & % Joseph Sifakis, Lothar Thiele, Reinhard Wilhelm: Introduction to 2011:22-31
on ri design.

121 [ & % Pphilipp Lucas, Lothar Thiele, Benoit Triquet, Theo Ungerer,
Reinhard Wilhelm (Eds.): Bringing Theory to Practice:

[c95] E & @ Deepak Kapur, Robert Nieuwenhuis, Andrei Voronkov, Christoph Predictal and Performance in Embedded Systems, DATE
Weidenbach, Reinhard Wilhelm: Harald Ganzinger's Legacy: Workshop PPES 2011, March 18, 2011, Grenoble, France.

ACM Trans. Embedded Comput. Syst. 12(1s): 41 (2013)
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Too much to read so let’s have numbers ® The flop:

Citation indices Al Since 2009 An abstract machine for an object-oriented language with top-level

Citations 7053 3497 classes 2 2011
h-index 35 27 C Boschen, C Fecht, AV Hense, R Wilhelm

i10-index 75 41

Total citations ~ Cited by 2

2000
2006 2007 2008 2009 2010 2011 2012 2013 2014
. . .
.
® The hit parade (even cited before published!):
Cited by 1047
Title  1-20 Cited by Year
Parametric shape analysis via 3-valued logic
M Sagiv, T Reps, R Wilhelm 1047 2002
ACM Transactions on Programming Languages and Systems (TOPLAS) 24 (3),
217-298 )
Cited by 1004
The worst-case execution-time problem—overview of methods and
survey of tools 1004 2008
R Wilhelm, J Engblom, A Ermedahl, N Holsti, S Thesing, D Whalley,
ACM Transactions on Embedded Computing Systems (TECS) 7 (3), 36
Solving shape-analysis problems in languages with destructive
updating Cited by 470
M Sagiv, T Reps, R Wilhelm 470 1998
ACM Transactions on Programming Languages and Systems (TOPLAS) 20 (1), I I I I I I I I I I I I I I
150
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® The flop:

An abstract machine for an object-oriented language with top-level

classes 2 2011
C Boschen, C Fecht, AV Hense, R Wilhelm

Total citations ~ Cited by 2

yes, but cited | | years before the pretend publication

date! Science
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Main contributions

Reinhard Wilhelm

Professor of Computer Science, Saarland University
embedded systems, compilers, static program analysis
Verified email at cs.uni-saarland.de

® Coming number one in static analysis, world-wide:

What is static analysis?

Static program analysis

From Wikipedia, the free encyclopedia

Static program analysis is the analysis of computer software that is performed
without actually executing programs (analysis performed on executing programs is
known as dynamic analysis).
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GO ugl(’, label:static_program_analysis “
Scholar il 1-10 >
Reinhard Wilhelm
Professor of Computer Science, Saarland University
A Verified email at cs.uni-saarland.de
Cited by 7053
embedded systems compilers static program analysis
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Brahmagupta (Sanskrit: &R, Brahmagupta
listen (help-info)) (598—c.670 CE) was an =2
Indian mathematician and astronomer who
wrote two important works on Mathematics and
. . Astronomy: the Brahmasphutasiddhanta
A short introduction to (Extensive Treatise of Brahma) (62, a
theoretical treatise, and the Khandakhadyaka,
[} [ ] N
static anaIyS|s & more prectcaltext.
Born 5388 CE
Died ¢.670 CE
Fields Mathematics, Astronomy
Known for  Zero, modern Number system
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The rule of signs by Brahmagupta (628)

18.30. [The sum] of two positives is positives, of two negatives negative;
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The rule of signs by Brahmagupta (628)

18.30. [The sum] of two positives is positives, of two negatives negative;

* The abstraction is that you do not (always)
need to known the absolute value of the
arguments to know the sign of the result;
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18.30. [The sum] of two positives is positives, of two negatives negative;

* The abstraction is that you do not (always)
need to known the absolute value of the
arguments to know the sign of the result;

* Sometimes imprecise (don’t know the sign of
the sum of a positive and a negative)
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18.30. [The sum] of two positives is positives, of two negatives negative;

* The abstraction is that you do not (always)
need to known the absolute value of the
arguments to know the sign of the result;

* Sometimes imprecise (don’t know the sign of
the sum of a positive and a negative)

e Useful in practice (if you know what to do
when you don’t know the sign)
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The rule of signs by Brahmagupta (628)

18.30. [The sum] of two positives is positives, of two negatives negative;

* The abstraction is that you do not (always)
need to known the absolute value of the
arguments to know the sign of the result;

e Sometimes imprecise (don’t know the sign of
the sum of a positive and a negative)

e Useful in practice (if you know what to do
when you don’t know the sign)

* eg. in compilation: do not optimize (a
division by 2 into a shift when positive)

) Unless processor uses 2’s complement and can shift the sign.
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The rule of signs by Brahmagupta (628)

18.30. [The sum] of two positives is positives, of two negatives negative;
[...]

18.32. A negative minus zero is negative, a positive [minus zero]
positive; zero [minus zero] is zero. When a positive is to be subtracted
from a negative or a negative from a positive, then it is to be added.
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The rule of signs by Brahmagupta (628)

18.30. [The sum] of two positives is positives, of two negatives negative;
[...]

18.32. A negative minus zero is negative, a positive [minus zero]
positive; zero [minus zero] is zero. When a positive is to be subtracted
from a negative or a negative from a positive, then it is to be added.
18.33. The product of a negative and a positive is negative, of two
negatives positive, and of positives positive; the product of zero and a
negative, of zero and a positive, or of two zeros is zero.
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The rule of signs by Brahmagupta (628)

18.30. [The sum] of two positives is positives, of two negatives negative;
[...]

18.32. A negative minus zero is negative, a positive [minus zero]
positive; zero [minus zero] is zero. When a positive is to be subtracted
from a negative or a negative from a positive, then it is to be added.
18.383. The product of a negative and a positive is negative, of two
negatives positive, and of positives positive; the product of zero and a
negative, of zero and a positive, or of two zeros is zero.

18.34. A positive divided by a positive or a negative divided by a
negative is positive; a zero divided by a zero is zero; a positive divided
by a negative is negative; a negative divided by a positive is [alsO]
negative.
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The rule of signs by Michel Sintzoff (1972)

For example, axa+bxb yields the value 25
when a is 3 and b is -4, and when + and x are
the arithmetic multiplication and addition.

But axa+bxb yields always the object '"pos' when
a and b are the objects "pos'" or '"neg', and when
the valuation is defined as follows :

pos+pos=pos pOSXpos=pos
pos+neg=pos,neg posxneg=neg
neg+pos=pos,neg negxpos=neg
neg+neg=neg negxnege=pos
V(p+q)=V(p)+V(q) V(pxq)=V(p)*xV(q)

V(0)=V(1)=...=pos

V(=1)=V(-2)=...=neg

The valuation of axa+bxb yields 'pos'" by the
following computations :

V(a)=pos,neg V(b)=pos,neg
V(axa)=posxpos,negxneg V(bxb)=posxpos,negxneg
=pos ,posS=pos =pos,pos=pos

V(axa+bxb)=V(axa)+V(bxb)=pos+pos=pos

This valuation proves that the result of
axa+bxb is always positive and hence allows to
compute its square root without any preliminary
dynamic test on its sign. On the other hand, the
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when a is 3 and b is -4, and when + and x are
the arithmetic multiplication and addition.

But axa+bxb yields always the object 'pos' when
a and b are the objects "pos'" or '"neg', and when
the valuation is defined as follows :

pos+pos=pos pOSXpos=pos
pos+neg=pos,neg posxneg=neg
neg+pos=pos,neg negxpos=neg
neg+neg=neg negxnegepos
V(p*q)=V(p)+V(q) V(pxq)=V(p)*V(q)

V(0)=V(1)=...=pos
V(=1)=V(-2)=...=neg
The valuation of axa+bxb yields 'pos" by the
following computations :
V(a)=pos,neg
V(axa)=posxpos,negxneg V(bxb)=posxpos,negxneg
=pos ,posS=pos =pos,pOsS=pos
V(axa+bxb)=V(axa)+V(bxb)=pos+pos=pos
This valuation proves that the result of
axa+bxb is always positive and hence allows to
compute its square root without any preliminary
dynamic test on its sign. On the other hand, the

V(b)=pos,neg
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For example, axa+bxb yields the value 25
when a is 3 and b is -4, and when + and x are
the arithmetic multiplication and addition.

But axa+bxb yields always the object '"pos' when
a and b are the objects "pos'" or '"neg', and when
the valuation is defined as follows :

pos+pos=pos pOS Xpos=pos

pos+neg=pos,neg posxneg=neg

neg+pos=pos,neg negxpos=neg

neg+neg=neg negxneg=pos Oepos x -leneg
V(p+q)=V(p)+V(q) V(pxq)=V(p)xV(q)

V(0)=V(1)=...=pos = O¢neg
V(=1)=V(-2)=...=neg
The valuation of axa+bxb yields 'pos" by the
following computations :
V(a)=pos,neg
V(axa)=posxpos,negxneg V(bxb)=posxpos,negxneg
=pos ,posS=pos =pos,pOS=pos
V(axa+bxb)=V(axa)+V(bxb)=pos+pos=pos
This valuation proves that the result of
axa+bxb is always positive and hence allows to
compute its square root without any preliminary
dynamic test on its sign. On the other hand, the

V(b)=pos,neg
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The rule of signs by Reinhard Wilhelm (2012/13)

2 Example — Rules-of-Sign Analysis We construct the abstract domain for single variables starting with the

‘The analysis should "bind” program variables to elements in Signs.
lattice  Signs = 20"} with the relation *C” ="C".

So, the abstract domain is D = (Vars — Signs),. a S

Problem: Determine at each program point the sign of the values of all

variables of numeric type. L € I is the function mapping all arguments to {}

Example program: The partial order on I is Dy C D, iff

1w = 05 D=1 or

2ty =1; DyxC Dyr  (x € Vars)

3: while (y > 0) do Intuition?

4 Y=y tx Dy is at least as precise as D, since D, admits at least as many signs as
5 x=x+ (-1);

Dy

Program representation as control-flow graphs

The analysis should "bind” program variablgs to elements in Signs.
So, the abstract domain is D = ( Vars — Signs), ,a Sign-environment.
L € D is the function mapping all arguments to {}.

The partial order on I is D, C D, iff

Dy =1 or
D2 CDyx (z€ Vars)
Intuition?

Idea:

1 paricular, how did e walk the ©  We want to determine the sign of the values of expressions.

All the ingredients: lattce for g a program point 57

e For some sub-expressions, the analysis may yield  {+, —.(

o aset of information elements, each a set of possible signs, which means, it couldn’t find out.

o apartial order, “C", on these elements, specifying the “relative
strength” of two information elements,

Idea

e« We want to determine the signs of the values of expressions
o these together form the abstract domain, a lattice,
«  For some sub-expressions, the analysis may yield {0},

« functions describing how signs of variables change by the execution which means, it couldn't find out

of a statement, abstract edge

o We replace the concrete operators O working on values by
abstract operators OF  working on signs:
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o these need an abstract arithmetic, an arithmetic on signs.
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Idea:

We want to determine the signs of the values of expressions

For some sub-expressions, the analysis may yield  {+, .0},
‘which means, it couldn’t find out

We replace the concrete operators [ working on values by
abstract operators O working on signs:

‘The abstract operators allow to define an abstract evaluation of
expressions:

[el* : (Vars — Signs) — Signs

D the sign of ions in a works as
follows:
{+} ife>0
[ D = { (-} ifc<0
{0} ife=0
[ = D(v)
[ei0efD = [oFDO[e] D
[ofD = DD
Abstract operators working on signs (Addition)
+#* {0y “F £ G0 4 {04 {504}
{0} © # »
{43
{
-0
{4
{0.+}
{043 | £.0.4}
Reinhard Wilhelm's 68th bir

Abstract operators working on signs (Multiplication)

x* Oy &+ G0 4y {04 (0.4}
O (0 (0

+}

-

-0

{4+

{04}

{043 {0}
Abstract operators working on signs (unary minus)

A0y ) 0 ) {04 (504}

© 0 4 0 04

Working an example: 2D = (o {4}y {41}

[+ +7D [ D + [D
=
= {#
{+) ‘WD)
= {#
= s+ =)

Thus, we obtain the following effects of edges  [/ab]? :

[ =D

[true(e)F D = D

[false (D = D

[r=el D = Dof{ow [FD}
[t =MD = D&{re {+ -.0}}

The rule of signs by Reinhard Wilhelm (2012/13)

Idea:

©  We want to determine the signs of the values of expressions

Abstract operators working on signs (Multiplication)

x* 0y &+ G0 4y 04 0.4}

[Mle] =ex!D = D

o For some sub-expressions, the analysis may yield  {++, —, 0}, 0y {0y (0}
‘which means, it couldn’t find out. {+}

« Wereplace the concrete operators 0 working on values by o
abstract operators 0  working on signs: .0y

o The abstract operators allow to define an abstract evaluation of et}
expressions: 0.4

[ & (Vars = Signs) = Signs 04 ()
Abstract operators working on signs (unary minus)
e AR G S S S S S S S (RS S Sl )
Determining the sign of ions ina works as O O 5 50 L (0 (09
follows:
{+} ife>0 ) . f h
Working an example: uD = {r +hy +
4D = { (o} ife<o g an exampie o (b (41} | t e PrOgI"aIII
{0} ife=0 [++7#D = LD+ [FD
b0 - does not
[0 00lD = [} DOl D [y
[ofp = oD - . . | I
- terminate isnt it
= {4 )

Abstract operators working on signs (Addition) T h
Gl w0 e e s Com correct to say that
[} 0 n Thus, we obtain the following effects of edges  [/ab]? : . .

0

x is 0 upon its
{0} [IF D = D . .

?
e lww(@FD == D termination/
(0.4} [false (D = D
0,4 | 0.4 - el D ~ Dof{eo [FD}
[t=MFD = Da{r— {+—,0}}

..whenever D # L
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[Mle] =ex!D = D

..whenever D # L
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That’s where you recognize
a great scientist: make
simple what is complicated!
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“arewell Colloquium on the

Suggestions for an
happy retirement
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Have ambitious objectives!

Have ambitious objectives!

® Move Dagstuhl close to an airport (or an airport close

to Dagstuhl)

About Dagstuhl

You e here: About Dagstul » Arrval » Arival by Plane

Arrival by Plane

The nearest airports

Collog 1 the Reinhard Wilhelm's 68th birthday, Saarbriicken, November 28, 2014 53 i 1 the hard 54
Remain active in science! Remain active in science!
® Start working on cyberimbedded systems
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Remain active in science!
® Start working on cyberimbedded systems

® Consider dynamic methods for static analysis
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Remain active in science!
® Start working on cyberimbedded systems
® Consider dynamic methods for static analysis

® Write a book on decompilation
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Remain active in science!
® Start working on cyberimbedded systems
® Consider dynamic methods for static analysis

® Write a book on decompilation, by duality

HELMUT SEIDL  REINHARD WILHELM
SEBASTIAN HACK

Ubersetzerbau
Band 3
Analyse und Transformation
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Time for a serious
conclusion
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Thanks a lot for 30 years of
friendship
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Thanks a lot for 30 years of
friendship, with lots of
problems!
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Thanks a lot for 30 years of
friendship, with lots of
problems!
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The End, thank you
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The beginning, thank you
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The beginning, thank you
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of retirement

The beginning, thank you

of retirement

The beginning, thank you




of retirement

The beginning, thank you




