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Resource Analysis of Distributed Systems

Elvira Albert1(B), Jesús Correas1, and Guillermo Román-Dı́ez2

1 DSIC, Complutense University of Madrid, Madrid, Spain
elvira@sip.ucm.es

2 DLSIIS, Technical University of Madrid, Madrid, Spain

Abstract. Distributed systems are composed of nodes that
communicate and coordinate their actions by passing messages. The
nodes interact with each other in order to achieve a common goal.
Resource analysis of distributed systems needs to consider the distri-
bution, communication and interaction aspects of the systems as well.
We sketch the basic framework proposed for the resource analysis of dis-
tributed systems, together with the new notions of cost that arise in
such distributed context. In particular, we will discuss the notions of:
peak cost that captures the maximum amount of resources that each dis-
tributed node might require along the whole execution; and parallel cost
which corresponds to the maximum cost of the execution by taking into
account that, when distributed tasks run in parallel, we need to account
only for the cost of the most expensive one. The framework is developed
for a concurrent objects language with futures, a formalism that is based
on Frank’s work.

1 Introduction

Static resource analysis [18] aims at inferring an upper bound on the amount of
resources required along any execution of a software system by only inspecting
its code and without executing it [3,11,12,19]. We rely on a generic resource
analysis framework [2,3] that is parametric w.r.t. the type of resource that one
wants to measure. Traditional resources include the number of steps executed,
the amount of memory allocated, or the number of calls to a specific method.

Distributed systems pose new challenges to resource analysis [17]. The fact
that they are composed of a number of distributed nodes that communicate
by exchanging messages needs to be considered by the analysis. We consider a
simple class-based programming language with four instructions to define the
distributed execution model: (1) new C creates a new distributed component,
referred to as a location, that executes methods of class C, (2) f=a.m(x) spawns
an asynchronous task m(x) on the location a, and f is a future variable that
allows us to check whether the asynchronous task has been completed, (3) the
instruction await f? allows us to synchronize with the termination of the task
associated to the future variable f, and (4) the instruction f.get returns the value
computed by the task associated to the future variable f (or blocks if the task
has not terminated yet). We omit class definitions when they are not relevant

c© Springer International Publishing Switzerland 2016
E. Ábrahám et al. (Eds.): de Boer Festschrift, LNCS 9660, pp. 33–46, 2016.
DOI: 10.1007/978-3-319-30734-3 5
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class B {
private int size;

public int getSize(){return size;};
public void setSize(int n){size=n;};

};

class A {
private B f;

int m(A x,B y) {
int i=0;

while (x.f.getSize()>0) {
i=i+y.getSize();

x.f.setSize(x.f.getSize()-1);

}
return i;

}
};

Fig. 10. Example for termination in presence of numeric fields

4 Discussion and Future Work

costa is, to the best of our knowledge, the first tool for fully automatic cost
analysis of object-oriented programs. Currently, the system can be tried online
through the COSTA web site: http://costa.ls.fi.upm.es. We plan to
distribute it soon under a GPL license. The fact that costa analyzes bytecode,
i.e., compiled code, makes it more widely applicable, since it is customary in
Java applications to distribute compiled programs, often bundled in jars, for
which the Java source is not available.

As future work we plan to: (1) define new cost models to measure the
consumption of new resources; (2) support other complexity schemes such as
the inference of lower-bounds; (3) improve both the precision and performance
of the underlying static analyses; and (4) handle the analysis of concurrent
programs.
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Abstract
Resource guarantees allow being certain that programs will run
within the indicated amount of resources, which may refer to mem-
ory consumption, number of instructions executed, etc. This infor-
mation can be very useful, especially in real-time and safety-critical
applications. Nowadays, a number of automatic tools exist, often
based on type systems or static analysis, which produce such re-
source guarantees. In spite of being based on theoretically sound
techniques, the implemented tools may contain bugs which render
the resource guarantees thus obtained not completely trustworthy.
Performing full-blown verification of such tools is a daunting task,
since they are large and complex. In this work we investigate an al-
ternative approach whereby, instead of the tools, we formally ver-
ify the results of the tools. We have implemented this idea using
COSTA, a state-of-the-art static analysis system, for producing re-
source guarantees and KeY, a state-of-the-art verification tool, for
formally verifying the correctness of such resource guarantees. Our
preliminary results show that the proposed tool cooperation can be
used for automatically producing verified resource guarantees.

Categories and Subject Descriptors F3.2 [Logics and Meaning
of Programs]: Program Analysis; F2.9 [Analysis of Algorithms
and Problem Complexity]; D3.0 [Programming Languages]

General Terms Languages, Theory, Verification, Reliability

Keywords Static Analysis, Resource Guarantees, Java

1. Introduction
There is a growing awareness, both in industry and academia, of the
crucial role of formally proving the correctness of systems. Verify-
ing the correctness of modern static analyzers is rather challenging,
among other things, because of the sophisticated algorithms used in
them, their evolution over time, and, possibly, proprietary consid-
erations. A simpler alternative is to construct a validating tool [7]
which, after every run of the analyzer, formally confirms that the re-
sults are correct and, optionally, generates correctness proofs. Such
proofs could then be translated to resource certificates [5, 6].

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. To copy otherwise, to republish, to post on servers or to redistribute
to lists, requires prior specific permission and/or a fee.
PEPM’11, January 24–25, 2011, Austin, Texas, USA.
Copyright c© 2011 ACM 978-1-4503-0485-6/11/01. . . $10.00

In this work, we are interested in resource guarantees obtained
by static analysis. An essential aspect of programs is that resources
be used effectively. This is especially true in the current program-
ming trends, which provide us with mechanisms for code reuse by
means of components and services: not only functionality, but also
resource consumption (or cost) must be taken into consideration.

COSTA is a state-of-the-art COSt and Termination Analyzer for
Java bytecode (and hence Java). It receives as input the bytecode
of a Java program, the signature of the method whose cost is to
be inferred, a choice of one among several available cost models
(termination [1], number of bytecode instructions [3], memory
consumption, or calls to certain method) and automatically infers
an upper bound (UB for short) on the cost as a function of the
method’s input arguments. The most challenging step is to infer
UBs for the loops in the program [2]. Intuitively, this requires
(1) bounding the number of iterations of each loop and (2) finding
the worst-case cost among all iterations. Ranking functions [8] give
us safe approximations for requirement (1). To infer the maximal
cost in requirement (2), we need to track how the values of variables
change in the loop iterations and the inter-relations between (the
values of) variables. As we will see, this information is obtained in
COSTA by means of loop invariants and size relations. The analysis
algorithms used in COSTA for inferring the main components of the
UB generation were proven correct at a theoretical level. However,
there is no guarantee that correctness is preserved in the actual
implementation which is rather involved.

KeY [4] is a state-of-the-art source code verification tool for the
Java programming language. Its coverage of Java is comparable to
that of COSTA (nearly full sequential Java, plus a simplified concur-
rency model). KeY implements a logic-based setting of symbolic
execution that allows deep integration with aggressive first-order
simplification. While the degree of automation of KeY is very high
on loop- and recursion-free programs, the user must in general sup-
ply suitable invariants to deal with loops and recursion. In general,
invariants that are sufficient to prove complex functional proper-
ties cannot be inferred automatically. However, simpler invariants
that are sufficient to establish UBs can be automatically derived in
many cases and this is exactly COSTA’s forte. Our work is based on
the insight that the static analysis tool COSTA and the formal veri-
fication tool KeY have complementary strengths: COSTA is able to
derive UBs of Java programs including the invariants needed to ob-
tain them. This information is enough for KeY to prove the validity
of the bounds and provide a certificate. The main contribution of
this work is to show that, using KeY, it is possible to formally and
automatically verify the correctness of the UBs obtained by COSTA.
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Verifying Invariants and Ranking Functions. Verification of
the loop invariants and ranking functions obtained from COSTA
is achieved with a tailored loop invariant rule that has a variant
term to ensure termination:

loopInv

(i) Γ =⇒ Inv ∧ dec ≥ 0,∆
(ii) Γ, {UA}(b ∧ Inv ∧ dec .= d0) ⇒

{UA}〈body〉(Inv ∧ dec < d0 ∧ dec ≥ 0),∆
(iii) Γ, {UA}(¬b ∧ Inv) =⇒ {UA}〈rest〉φ,∆

Γ =⇒ 〈while (b) { body } rest〉φ,∆
Inv and dec are obtained, respectively, from the loop invariant
and decreasing JML annotations generated by COSTA. Premise (i)
ensures that invariant Inv is valid just before entering the loop and
that the variant dec is non-negative. Premise (ii) ensures that Inv
is preserved by the loop body and that the variant term decreases
strictly monotonic while remaining non-negative. Premise (iii) con-
tinues symbolical execution upon loop exit. The integer-typed vari-
ant term ensures loop termination as it has a lower bound (0) and
is decreased by each loop iteration. Using COSTA’s derived ranking
function as variant term obviously verifies that the ranking function
is correct. The update UA assigns to all locations whose values are
potentially changed by the loop a fixed, but unknown value. This
allows using the values of locations that are unchanged in the loop
during symbolic execution of the body.

Generated Proofs. A single proof for each method is sufficient to
verify the correctness of the derived loop invariants, ranking func-
tions and size relations. The reason is that the contracts capturing
the input-output size relations are not more restrictive w.r.t. the pre-
condition than the default contracts are. Hence, with the verification
of the input-output size relation contracts, we analyze all feasible
execution paths and prove correctness of all loop invariants, ranking
functions and JML assertion annotations. We stress that the proofs
run fully automatic. Much of the time is needed to derive specific
instances of arithmetic properties. As future work, we plan to do
proof profiling and to reduce the search time by hashing frequently
occuring normalisation steps.

4. Implementation and Experiments
The implementation of our approach has required the following
non-trivial extensions to COSTA and KeY (note that COSTA works
on Java bytecode, and KeY on Java source): (1) output the proof
obligations using the original variable names (at the bytecode level,
operand stack variables are often used); (2) place the obligations in
the Java source at the precise program points where they must be
verified (entry points of loops); (3) finding a suitable JML format
for representing proof obligations on UBs has required a consid-
erable number of iterations (defining ghost variables, introducing
assert constructs, etc.); (4) implement the JML assert construct in
KeY which was not supported hitherto. To express assertions which
have to hold before a method call but after parameter binding sup-
port for a second assertion construct invocAssert has been added.

Eclipse plugins for both the extended COSTA and KeY sys-
tems are available from http://pepm2011.hats-project.eu.
Source code for the tools (under GPL) is planned in the near future.

Table 1 shows some preliminary experiments using a set of
representative programs, available from the above website, which
include sorting algorithms, namely bubble sort (bubsort), insert sort
(inssort), and selection sort (selsort); a method to generate a Pascal
Triangle (pastri); simple (slm) and nested loops (nlf ). Columns
Tsize, Tinv , Trf , Tana and Tjml show, respectively, the times
taken by COSTA to obtain the size relations, loop invariants, ranking
functions, the whole analysis (which includes the previous times)
and generate the JML annotations. Column Tver shows the time
taken by KeY in order to verify the JML annotations generated

Bench COSTA KeY TotalTsize Tinv Trf Tana Tjml Nodes Branches Tver

slm 22 20 26 112 4 3641 36 6700 6816
nlf 30 16 24 106 6 5665 37 2800 2912
bubsort 38 24 144 296 14 14890 230 57800 58110
inssort 30 12 46 142 6 9875 167 29300 29448
selsort 40 20 112 232 8 12564 209 40700 40940
pastri 66 38 138 394 14 29723 337 110100 110508

Table 1. Statistics about the Analysis and Verification Process

by COSTA. As time measurements for Java are imprecise we state
in addition the number of nodes and branches of the generated
proof to provide some insight on the proof complexity. Column
Total shows the time taken by the whole process. All times are
measured in ms and were obtained using an Intel Core2 Duo P8700
at 2.53GHz with 4Gb of RAM running a Linux 2.6.32 (Ubuntu
Desktop). A notable result of our experiments is that KeY was able
to spot a bug in COSTA, as it failed to prove correct one invariant
which was incorrect. In addition, KeY could provide a concrete
counterexample that helped understand, locate and fix the bug,
which was related to a recently added feature of COSTA.

5. Conclusions and Future Work
We have demonstrated that automatic verification of the upper
bounds inferred by COSTA using KeY is feasible. Instead of veri-
fying the correctness of the underlying static analysis, we take the
alternative approach of verifying the correctness of their results.
Interestingly, this approach, though weaker in principle than ver-
ification of the analyzer, has advantages in the context of mobile
code. Following proof-carrying-code [6] principles, code originat-
ing from an untrusted producer can be bundled together with the
proof generated by KeY for its declared resource consumption. This
way, the code consumer can check locally and automatically using
KeY whether the claimed resource guarantees are verified. As fu-
ture work, we plan to extend our approach to support programs that
manipulate data structures other than arrays.
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Resource Usage Analysis

I Infers the amount of resources that
an execution will require

I Program analyzed from scratch

Resource Analysis

I Just analyzes the parts affected by
the change

I Reuses computed information
I Takes care of propagating

dependencies among affected
methods

I Reconstructs only affected
components of Upper Bounds

Incremental Resource Analysis

Source Pre-Analyses Analyses Table Cost Analysis Upper Bounds

m(a)

m2(b) m3(c)

m4(d) m5()

CPm4 APm4

CPm2
APm2

CPm4 APm4

Method Dom Summaries (CP 7→ AP)

m(a) sign {a = ⊥} 7→ ⊥
size > 7→ ⊥

m2(b) sign {b = ⊥} 7→ {r = 0}
size > 7→ {r = 0}

m3(c) sign {c = ⊥} 7→ ⊥
size > 7→ >

m4(d) sign {d = ⊥} 7→ {r = >}
size {d > 0} 7→ {r = d + 5}

m5() sign ⊥ 7→ {r > 0}
size ⊥ 7→ {r = 10}

CP: Description in the abstract domain referring to input vars
AP: Description in the abstract domain referring to output vars

UBm(a) = 1 + 2+4+3∗(a+1) + 2+3∗(a)+5

UBm2(b) = 2 + 4 + 3 ∗ (b + 1)

UBm3(c) =2+3∗(c) + 5

UBm5() = 5UBm4(d) = 4 + 3 ∗ (d)

maxim(ϕm→m2)

maxim(ϕm2→m4)

maxim(ϕm→m3)

ϕm→m2: size abstractions & size analysis from m to m2
(computed in summary)

maxim(ϕ): maximize the cost using ϕ. Example:
for(i=1..n) Couter = n * Cinner

for(j=i..m) ϕ = {i ≤ j ≤ m} → Couter = n ∗m

Resource Usage Analysis

Incremental Inference of Pre-Analyses

m(a)

m2(b) m3(c)

m4(d) m5()

1

2

3

4

5

6

7

CP∆
m4

AP∆
m4

CP∆
m2→m5

CP∆
m2

AP∆
m2

CP∆
m2

Method Modification

1 Analyze (m2) using CPm2

2 Is CP∆
m4 v CPm4?

v → Reuse APm4
6v →, analyze m4 using CPm4 t CP∆

m4
3 If 6v Analyze m4(d)

4 Is CP∆
m2→m5 v CPm5?

v → Use APm5
6v → Analyze m5 using CP∆

m2→m5 t CPm5

Descendants

5 Is AP∆
m2 v APm2?

v → Do nothing
6v → Analyze m

6 Analyze m as for descendants

7 Is CP∆
m2 v CPm2?

v → Reuse APm2
6v → Analyze m2 again using

CP∆
m→m2 t CPm2

Ascendants

Incremental Inference of Upper Bounds

UBm(a) = 1 + 2+5∗(4+3∗(a−1) ∗ (a)) + 5 + 2+3∗(a)+5

UBm2(b) = 2 + 5 ∗ ( (4+3∗(b−1)) ∗ (b)) + 5
UBm3(c) =2+3∗(c) + 5

UBm5() = 5
UBm4(d) = 4 + 3 ∗ (d)

maxim(ϕm→m2)

maxim(ϕm2→m4)

maxim(ϕm→m3)

1

1

1

2

2

3

3

4

Updating Upper Bounds

1 UBm,UBm2,UBm4 cost expressions must be

recomputed because they have been reanalyzed

2 ϕm→m2, ϕm2→m4, ϕm→m3 may have changed

→ we need to maximize the cost expressions

3 UBm3,UBm5 expressions are not recomputed

4 UBm3 is maximized again to be inserted in UBm

Upper Bounds

Experiments & Conclusions

I Touching a method:
I A method is modified but the

modification does not affect its
neighbours

I Adding method content:
I A missing method is implemented

I Top-down development:
I Simulates a top-down

development proccess

Speedup
Unweighted Weighted

Exp Benchmark SCRs SUB ST WCRs WUB WT

Tou StringEncrypt 10.90 7.09 8.11 7.56 3.92 4.74
Tou ParseTarHeader 5.52 2.03 2.54 8.09 3.31 4.07
Tou TestDistance 3.09 4.95 3.26 4.05 6.09 4.25
Add StringEncrypt 1.26 1.30 1.28 2.04 2.40 2.26
Add ParseTarHeader 1.54 1.30 1.37 2.46 2.35 2.39
Add TestDistance 1.38 1.80 1.43 1.90 2.44 1.96
Dev StringEncrypt 1.35 1.31 1.32 1.51 1.63 1.58
Dev ParseTarHeader 1.29 1.26 1.27 1.29 1.41 1.37
Dev TestDistance 1.36 2.26 1.44 1.39 2.16 1.46

Experiments

I All main steps of a Resource Usage
Analysis are handled:

I OO Pre-Analyses
I Recomputing Upper Bounds

I Only those components affected by
the change are reconstructed

I Feasible and efficient

I Promising experimental results
I To appear in PEPM’12

Conclusions
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Abstract
The aim of incremental global analysis is, given a program, its anal-
ysis results and a series of changes to the program, to obtain the
new analysis results as efficiently as possible and, ideally, without
having to (re-)analyze fragments of code which are not affected by
the changes. Incremental analysis can significantly reduce both the
time and the memory requirements of analysis. This paper presents
an incremental resource usage analysis for a sequential Java-like
language. Our main contributions are (1) a multi-domain incre-
mental fixed-point algorithm which can be used by all global pre-
analyses required to infer the cost (including class, sharing, cyclic-
ity, constancy, and size analyses), and which takes care of propagat-
ing dependencies among such domains, and (2) a novel form of cost
summaries which allows us to incrementally reconstruct only those
components of cost functions affected by the change. Experimen-
tal results in the COSTA system show that the proposed incremental
analysis performs very efficiently in practice.

Categories and Subject Descriptors F3.2 [Logics and Mean-
ing of Programs]: Program Analysis; F2.9 [Analysis of Algo-
rithms and Problem Complexity]: General; D.3 [Programming
Languages]: [Formal Definitions and Theory]

General Terms Languages, Theory, Verification, Reliability

Keywords Static Analysis, Resource Guarantees, Incremental

1. Introduction
Cost analysis [26] (a.k.a. resource usage analysis) aims at automat-
ically inferring the resource consumption of executing a program as
a function of its input data sizes. In this work, we rely on a generic
notion of resource, which can be instantiated to measure the amount
of memory allocated, number of instructions executed, number of
calls to methods, etc. Intuitively, the main steps in order to infer the
cost of programs written in an object-oriented (OO) language are:

1. OO Pre-analyses. Almost for every property being analyzed, it
is required to perform a global class analysis [23] which de-
termines the set of reachable classes which must be consid-
ered by the subsequent steps. Besides, analyzers often perform
non-nullness analysis which allows removing unfeasible nullity
checks, and some form of field-sensitive analysis [2, 17] which
allows reasoning on the values (or the shape of) data stored in
the global memory (or heap).
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classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
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2. Cost relations. Given the program and the pre-analyses infor-
mation, this step consists in setting up cost recurrence equa-
tions, or cost relations for short (CRs), which define the cost
of executing the program in terms of the input data sizes. The
global analysis underlying this step is the inference of size re-
lations which determine how the sizes of data change along
program’s execution [3]. In the presence of heap-allocated data
structures, size analysis based on path-length [22] relies on a se-
ries of pre-analyses, namely, sharing, acyclicity and constancy.

3. Cost functions. In the last step, cost analyzers [1] try to solve
CRs and obtain cost functions which are not in recursive form
and hence are directly evaluable. Since a precise solution sel-
dom exists, analyzers infer upper/lower bounds for the CRs.
This is again a global process which starts by solving the CRs
which do not depend on any other one and continues by replac-
ing the computed cost functions on the equations which call
such relations untill all CRs are solved.

Hence, cost is inferred by a sequence of global analyses (or whole-
program analyses) which require to analyze the whole program in
order to obtain sound and precise results. Despite the great progress
made in static analysis, most global analyzers still read and analyze
the entire program at once in a non-incremental way. In particular,
all resource analyses to date are non-incremental [3, 11, 14]. During
software development, programs are often modified, e.g., because
a new implementation of an existing method is provided (which
improves its efficiency or fixes its correctness) or because an exist-
ing code is extended with new functionality (typically by extending
a class with further methods). In such cases, the existing analysis
information for the program may no longer be correct and/or accu-
rate. However, resource analysis is a costly task and starting anal-
ysis from scratch is inefficient in most cases. A key challenge for
static analysis techniques is achieving a satisfactory combination
of precision and scalability. Making precise (and hence expensive)
static analysis incremental is a step forward in this direction.

In this paper, we present an incremental extension of resource
usage analysis of an imperative and object-oriented programming
language. The difficulty when devising an incremental analysis
framework is to recompute the least possible information and do
it in the most efficient way. In our setting, we achieve it by means
of the following two steps wich are our main contributions:

• A multi-domain incremental analysis engine which can be used
by all global pre-analyses required to infer the resource usage
of a program (including the class analysis, sharing, cyclicity,
constancy and size analysis as mentioned above). The algorithm
is multi-domain in the sense that it interleaves the computation
for the different domains and takes into account dependencies
among them, in such a way that it is possible to invalidate only
partial pre-computed information.
• Even a small change within a method (e.g., adding an instruc-

tion) can change the overall cost of the program. A fundamental
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overall gain of 1.48. This, together with the first two experiments,
indicates that incremental analysis will provide important gains
in the most common and realistic scenarios while not introduce
overhead in the less optimal scenarios.

7. Conclusions and Related Work
The traditional global analysis scheme in which all the program
code is analyzed from scratch and no previous analysis information
is available is unsatisfactory in many situations. This paper shows
that incremental analysis of a complex property –the resource con-
sumption of executing a program– is feasible and much more ef-
ficient in certain contexts than traditional (non-incremental) global
analysis. The most related approach to ours is [13], which devel-
ops a generic incremental analysis algorithm for constraint logic
programs. In addition to the language differences, and the fact that
we consider a global memory, their incremental algorithm does not
handle domain dependencies like ours, which is fundamental for
an application such as resource usage which relies on multiple pre-
analyses with dependencies among them. Besides, our work pro-
vides novel definitions for cost summaries which enable the incre-
mental reconstruction of cost functions, a problem that has not been
considered before.

Other approaches to incremental analysis are developed for
other purposes, e.g., [25] proposes an efficient incremental parser
for general context-free grammars which allows generating incre-
mental tools. The work in [12] develops an approach to incremental
static semantic analysis for object-oriented languages using door
attribute grammars as a way to maintain incremental information,
while our work is mostly focused on the reconstruction of the anal-
ysis information and the cost summaries. An incremental analysis
based on incremental specifications such as those found in formal
models is presented in [9], while we do not rely on specifications.
The notion of summary has been previously used in other con-
texts [8, 19] different from incremental analysis. Modular analy-
sis [7, 16] is related to incremental analysis in that it aims at reduc-
ing the time and memory required to perform analysis by splitting
the program into smaller parts and storing analysis results, either
automatically or by using user-provided summaries. Our technique
is modular in the sense that it automatically stores summaries,
though it does not split the program into smaller parts. On the other
hand, modularity per se does not handle the efficient recomputation
of analysis results after a program change.
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Abstract. Program properties that are automatically inferred by static
analysis tools are generally not considered to be completely trustwor-
thy, unless the tool implementation or the results are formally verified.
Here we focus on the formal verification of resource guarantees inferred
by automatic cost analysis. Resource guarantees ensure that programs
run within the indicated amount of resources which may refer to mem-
ory consumption, to number of instructions executed, etc. In previous
work we studied formal verification of inferred resource guarantees that
depend only on integer data. In realistic programs, however, resource
consumption is often bounded by the size of heap-allocated data struc-
tures. Bounding their size requires to perform a number of structural
heap analyses. The contributions of this paper are (i) to identify what
exactly needs to be verified to guarantee sound analysis of heap manipu-
lating programs, (ii) to provide a suitable extension of the program logic
used for verification to handle structural heap properties in the context of
resource guarantees, and (iii) to improve the underlying theorem prover
so that proof obligations can be automatically discharged.

1 Introduction

Formally proving the correctness of software can be crucial for many applica-
tions, e.g., in safety-critical systems. There are two possible approaches to cer-
tifying the correctness of software, (1) either perform full-blown verification of
the correctness of the system or (2) alternatively validate its results for every
execution. In the case of static analyzers, the first alternative is a daunting task,
among other things, because of the sophisticated algorithms used for the analy-
sis and their evolution over time. In this paper, we adopt the second alternative
based on constructing a validating tool [14] which, after every run of the an-
alyzer, formally (and automatically) confirms that the results are correct and,
optionally, generates correctness proofs. Such proofs can then be translated to
independently checkable certificates in the proof-carrying code style [6,13].

Resource usage analysis aims at (over-)approximating the amount of resources
(time, memory, etc.) required to run a program in terms of its input arguments.
costa [1,2] is a cost analyzer which allows the user to select a particular resource
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Preface

This volume contains the papers accepted for FASE 2012, the 15th International
Conference on Fundamental Approaches to Software Engineering, which was
held in Tallinn, Estonia, in March 2012 as part of the annual European Joint
Conference on Theory and Practice of Software (ETAPS). FASE is concerned
with the foundations on which software engineering is built. It focusses on novel
techniques and the way in which they contribute to make software engineering
a more mature and soundly based discipline.

This year we solicited two kinds of contributions: research papers and tool
demonstration papers. We received 134 submissions from 39 countries around
the world, of which 5 were tool demonstrations. After a rigorous selection pro-
cess, the Programme Committee accepted 33 submissions (2 of which were tool
demonstrations), corresponding to an acceptance rate of approximately 24.6%.
Each paper received at least three reviews, and four in some cases. The accep-
tance decisions were made after exhaustive and careful online discussions by the
members of the Programme Committee.

The accepted papers cover several aspects of software engineering, including
verification, slicing and refactoring, testing, model transformations, components,
software architecture, product lines, and empirical aspects of the development
process. We believe that the accepted papers made a scientifically strong and
exciting programme, which triggered interesting discussions and exchange of
ideas among the FASE participants.

This year, we were honoured to host an invited talk by Wil van der Aalst
from Eindhoven University of Technology (The Netherlands) and Queensland
University of Technology (Australia) entitled“Distributed Process Discovery and
Conformance Checking”. Professor van der Aalst is internationally recognised by
his pioneering work on workflow management, process mining, and Petri nets.
The presentation discussed the challenges for distributed process mining in the
context of both procedural and declarative process models.

We would like to thank all authors who submitted their work to FASE 2012.
Without their excellent contributions we would not have managed to prepare
a strong programme. We would also like to thank the Programme Committee
members and external reviewers for their high-quality reviews and the effort and
time they dedicated to the review and discussion processes. Finally, we wish to
express our sincere gratitude to the Organizing and Steering Committees for
their continuous support. The logistics of our job as Programme Chairs were
facilitated by the EasyChair system, and supported by Andrei Voronkov.

We sincerely hope that you will enjoy reading these proceedings.

January 2012 Juan de Lara
Andrea Zisman
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1 Introduction and Motivation

This paper presents a new method for proving (conditional) termination of byte-
code programs that contain loops over arrays. In this section, we intuitively ex-
plain the analysis and transformations underlying our approach. For the sake of
clarity, the examples in this section are written in Java, but our analysis will then
be developed at the bytecode level. Fig. 1 shows two common patterns which
pose new challenges to termination analysis of loops over arrays. Currently, nei-
ther Costa [4], Julia [8] or Aprove [7] can prove their (conditional) termination
(when the input is not given). Note that our problem is as difficult as handling
class fields [3]. This is because array elements can be accessed using multiple
references which are aliases and besides references to arrays can change.

Let us first focus on Pattern 1©. Proving its termination requires tracking
the value of a[i]. As proposed in [2], we can try to transform a[i] into a
ghost variable and then prove termination by relying on an array-insensitive
analysis (i.e., an analysis which does not give any special treatment to arrays).
The following two soundness conditions are required in order to soundly convert
a[i] into a local variable: (1) the array reference must point to the same location
during the whole execution of the loop (i.e., we cannot modify the value of a

within the loop) and (2) all accesses to the memory location pointed by a[i]

must be through the same reference, in this case a[i]. Observe that, we cannot
prove (without any assumption on the input) the latter condition as a and b

may refer to the same array and i might be equal to j.
Pattern 2© shows a simple example of circular array traversal. Due to their

better performance, circular arrays are frequently used for implementing data
structures (e.g., queues or buffers). Proving termination of loops that traverse
circularly arrays is challenging. First, depending on the last operation made over
the array, the index of the loop can be at any arbitrary position and non-linear
operations (e.g., modulo and if statements) are used to keep the index within
the array dimensions. Second, due to its circular structure, termination depends
on conditions on the contents of the array (i.e., array elements are typically
used in the guards). In order to automatically prove termination, the following
conditions must be guaranteed: (1) the searched element must have the same
value at each loop iteration. In the example, the value is stored in variable x

but, in general, it could be a constant (e.g., null, an integer value, etc.); (2)
the array must have an element that is equal to x; and (3) similar conditions to
those of pattern 1© must hold in order to be able to track the value of a[i].



Example 8. Program 2© in Fig. 1 matches condition in point (1) above. Then,
from the results gathered by the constancy analysis in Fig. 2, we can check that
x has the constant value l2 and s0 has the value l1[>], thus condition (2) holds.
Then, tracking the index of l1[>] we conclude that it is i. Therefore, we can
safely apply the transformation which results in the program showed in Fig. 3
whose termination is automatically proven (e.g., by COSTA).

5 Conclusions, Related and Future Work

We have outlined the main phases of an analysis to prove termination of loops
over arrays. The core of our approach is a constancy analysis which tries to infer
the (constant) memory locations of array elements. Such analysis has similarities
with previous reference constancy analyses (e.g., [2,1]). However, for handling
loops over arrays, we need to precisely track array indexes which often involve
arithmetic operations (e.g., it is common to access a[i+1]). We can then trans-
form those array accesses which are only read or always written from the same
reference location within the loop into local variables. The transformed program
can be then analyzed by an array-insensitive termination analyzer.

In an extended version of this paper, we plan to formally develop our analysis
for the full sequential Java bytecode, investigate its relation to recent techniques
for array sensitive analysis [5,6], and prove its correctness. We have concentrated
on arrays, but we believe that our results generalize to collections as found in
mainstream languages such as C# or Java. In future work, we will attempt
to generalize it to collections. We will also carry out a thorough experimental
evaluation to assess the efficiency and effectiveness of our approach.
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Montoya, Samir Genaim, Miguel Gómez-Zamalloa, Abu Naser Masud, Germán Puebla, José Mi-
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Preface

Modern software systems are complex and often structured as a composition of
a high number of components or objects. In order to construct such complex
systems in a systematic manner, the focus in development methodologies is on
structural issues: Both data and functions are encapsulated into software units
that are integrated into large systems by means of various techniques supporting
reusability and modifiability. This encapsulation principle is essential to both the
object-oriented and the component-based software engineering paradigms.

Formal methods for component- and object-oriented systems are needed to
ensure behavioral and security guarantees, with special emphasis on specifica-
tion, modeling and validation techniques supporting the concepts of reusability,
adaptability and evolvability of the systems, with which the systems can cope
with changes in the environment as well as with modified and new requirements.

The 11th Symposium on Formal Methods for Components and Objects
(FMCO 2012) was held during September 24–28, 2012, as an international school
at Centro Residenziale Universitario (CRU) of the University of Bologna, located
in Bertinoro, a small medieval hilltop town in Italy. FMCO 2012 was organized
by the European project HATS (Highly Adaptable and Trustworthy Software
using Formal Models), a European Integrated Project within the FET Forever
Yours programme, in agreement with the EternalS Coordination Action (CA)
that coordinates research among the four projects of the Forever Yours initiative:
LivingKnowledge, HATS, Connect, and SecureChange.

FMCO 2012 featured lectures by world-renowned experts in the area of formal
models for objects and components. This volume contains the revised papers
submitted by the lecturers. The proceedings of the previous editions of FMCO
have been published as volumes 2852, 3188, 3657, 4111, 4709, 5382, 5751, 6286,
6957, and 7542 of Springer’s Lecture Notes in Computer Science. We believe that
this volume and all previous proceedings provide a unique combination of ideas
on software engineering and formal methods that reflect the expanding body of
knowledge on modern software systems.

Finally, we thank all authors for the high quality of their contributions, and
the reviewers for their help in improving the papers in this volume.

June 2013 Frank de Boer
Marcello Bonsangue

Elena Giachino
Reiner Hähnle
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Automatic Inference of Bounds

on Resource Consumption

Elvira Albert1, Diego Esteban Alonso-Blas1, Puri Arenas1, Jesús Correas1,
Antonio Flores-Montoya2, Samir Genaim1, Miguel Gómez-Zamalloa1,

Abu Naser Masud3, German Puebla3, José Miguel Rojas3,
Guillermo Román-Dı́ez3, and Damiano Zanardini3

1 Complutense University of Madrid (UCM), Spain
2 Technische Universität Darmstadt (TUD), Germany

3 Technical University of Madrid (UPM), Spain

Abstract. In this tutorial paper, we overview the techniques that un-
derlie the automatic inference of resource consumption bounds. We first
explain the basic techniques on a Java-like sequential language. Then,
we describe the extensions that are required to apply our method on
concurrent ABS programs. Finally, we discuss some advanced issues in
resource analysis, including the inference of non-cumulative resources
and the treatment of shared mutable data.

1 Introduction

Having information about the execution cost of programs, i.e., the amount of
resources that the execution will require, is useful for many different purposes,
including program optimization, verification and certification. Reasoning about
execution cost is difficult and error-prone. Therefore, it is widely recognized
that cost analysis, sometimes also referred to as resource analysis or automatic
complexity analysis, is quite important. COSTA [46,45]1 is a state-of-the-art
cost and termination analyzer which automates this task. The system is able to
infer upper and lower bounds on the resource consumption of a large class of
programs. Given a program P , the analysis results allow bounding the cost of
executing P on any input data x without having to actually run P (x).

The first successful proposal for automatically computing the complexity of
programs was the seminal work of Wegbreit [42]. Since then, a number of cost
analysis frameworks have been proposed, mostly in the context of declarative
programming languages (functional programming [31,36,41,37,18] and logic pro-
gramming [21,33]). Cost analysis of imperative programming languages has re-
ceived significantly less attention. It is worth mentioning the pioneering work
of [1]. To the best of our knowledge, COSTA has been the first system which
automatically infers bounds on cost for a large class of Java-like programs, get-
ting meaningful results. The system is implemented in Prolog (it runs both on

1 Further information of the system is available at
http://costa.ls.fi.upm.es/~costa/costa/costa.php

E. Giachino et al. (Eds.): FMCO 2012, LNCS 7866, pp. 119–144, 2013.
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Preface

Formal methods allow the modeling and analysis of various aspects of a complex
system. Modeling languages differ in the system aspects they target, for which
models can be naturally and succinctly developed. Numerous techniques address
model analysis in these languages, specialized for different kinds of properties.
Applying formal methods to complex systems often involves combining several
models in different languages and exploiting the strengths of many analysis tech-
niques. The integrated Formal Methods (iFM) conference series seeks to further
research into hybrid approaches to formal modeling and analysis, and into the
combination of (formal and semi-formal) modeling and analysis methods in all
aspects of software development from language design through verification and
analysis techniques to tools and their integration into software engineering prac-
tice. This volume includes the articles presented at the 10th edition of iFM.

The 10th International Conference on integrated Formal Methods (iFM 2013)
was held during June 12-14, 2013, in Turku, Finland. The conference was orga-
nized by the Department of Information Technologies at Åbo Akademi Univer-
sity. Previous editions of iFM were held in York, UK (1999), Schloss Dagstuhl,
Germany (2000), Turku, Finland (2002), Kent, UK (2004), Eindhoven, The
Netherlands (2005), Oxford, UK (2007), Düsseldorf, Germany (2009), Nancy,
France (2010), and Pisa, Italy (2012).

The conference has grown tremendously in the past years. iFM 2013 received
106 abstracts and 84 full paper submissions. The Program Committee ensured
that each paper received three reviews and was carefully discussed, before se-
lecting 25 papers for presentation at the conference. This leads to an acceptance
rate of almost 30%. The scientific program of iFM 2013 was further strengthened
by four outstanding invited speakers:

– Jean-Raymond Abrial, Marseille, France: From Z to B and then Event-B:
Assigning Proofs to Meaningful Programs

– Susanne Graf, VERIMAG, France: Knowledge for the Distributed Implemen-
tation of Constrained Systems

– Kim Larsen, Aalborg University, Denmark: Priced Timed Automata and Sta-
tistical Model Checking

– Cosimo Laneve, University of Bologna, Italy: An Algebraic Theory for Web
Service Contracts

The invited speakers have contributed papers to the proceedings that survey
their work in these areas.

iFM 2013 attracted broad international interest. The authors of the submit-
ted papers were affiliated to 34 countries spread out on all five continents. The
authors of the accepted papers were affiliated to 14 countries, from Europe, Asia,
and South and North America. The Program Committee was also very interna-
tional, its members being affiliated to 16 countries, from Europe, North America,
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Asia, and Australia. The biggest number of accepted authors came from France
and the biggest number of PC members came from the UK.

Associated with iFM 2013, the following workshops and tutorials were orga-
nized during June 10–11, 2013:

– The 4th International Workshop on Computational Models for Cell Processes
– Rodin User and Developer Workshop 2013
– BCS FACS 2013 Refinement Workshop 2013
– Tutorial on the Specification and Proof of Programs with Frama-C

These events significantly contributed to an exciting scientific program during
an entire week.

To our great sadness, Professor Kaisa Sere from Åbo Akademi University
passed away in December 2012. Kaisa was a renowned researcher in formal meth-
ods and one of the PC chairs of iFM 2002. She was happy that Åbo Akademi
University were planning was planning to host the conference again in 2013. We
are very grateful that one of her close scientific collaborators, Emil Sekerinski,
McMaster University, Canada, has accepted to give a short talk at iFM 2013 on
Kaisa’s achievements in computer science.

We warmly thank the Program Committee of iFM 2013 for their excellent
work, their high-quality reviews, their timeliness and enthusiasm, as well as
for their determination to only accept the best papers with respect to novelty,
innovation, and technical merit. It was an honor and a pleasure to work with you!
We would also like to acknowledge and thank the reviewers that supported the
Program Committee. The work of the Program Committee was supported from
the beginning by the EasyChair software: we thank Andrei Voronkov for making
this framework available. We are deeply indebted to the sponsors of iFM 2013:
their generous support enabled a pleasant environment and nice social events,
truly contributing to community building.

In the end, it is the authors of the contributed papers that made iFM 2013 a
reality and a success. Thank you very much for your dedication: it is your work
that makes up these proceedings!

April 2013 Einar Broch Johnsen
Luigia Petre
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Luigia Petre Åbo Akademi University, Finland
Guillermo Román-Dı́ez Technical University of Madrid, Spain
Fernando Rosa-Velardo Complutense University of Madrid, Spain
Augusto Sampaio University of Pernambuco, Brazil
Thomas Santen European Microsoft Innovation Center,

Germany
Steve Schneider University of Surrey, UK
Emil Sekerinski McMaster University, Canada
Graeme Smith University of Queensland, Australia
Kenji Taguchi AIST, Japan
Tayssir Touili University Paris Diderot, France
Helen Treharne University of Surrey, UK
Juri Vain Tallinn University of Technology, Estonia
Heike Wehrheim University of Paderborn, Germany
Peter Wong Fredhopper B. V., The Netherlands



Static Inference of Transmission Data Sizes in Distributed Systems (4.A.5)
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Static Inference of Transmission Data Sizes

in Distributed Systems

Elvira Albert1, Jesús Correas1,
Enrique Martin-Martin1, and Guillermo Román-Dı́ez2

1 DSIC, Complutense University of Madrid, Spain
2 DLSIIS, Technical University of Madrid, Spain

Abstract. We present a static analysis to infer the amount of data
that a distributed system may transmit. The different locations of a dis-
tributed system communicate and coordinate their actions by posting
tasks among them. A task is posted by building a message with the task
name and the data on which such task has to be executed. When the
task completes, the result can be retrieved by means of another message
from which the result of the computation can be obtained. Thus, the
transmission data size of a distributed system mainly depends on the
amount of messages posted among the locations of the system, and the
sizes of the data transferred in the messages. Our static analysis has two
main parts: (1) we over-approximate the sizes of the data at the program
points where tasks are spawned and where the results are received, and
(2) we over-approximate the total number of messages. Knowledge of the
transmission data sizes is essential, among other things, to predict the
bandwidth required to achieve a certain response time, or conversely, to
estimate the response time for a given bandwidth. A prototype imple-
mentation in the SACO system demonstrates the accuracy and feasibility
of the proposed analysis.

1 Introduction

Distributed systems are increasingly used in industrial processes and products,
such as manufacturing plants, aircraft and vehicles. For example, many control
systems are decentralized using a distributed architecture with different process-
ing locations interconnected through buses or networks. The software in these
systems typically consists of concurrent tasks which are statically allocated to
specific locations for processing, and which exchange messages with other tasks
at the same or at other locations to perform a collaborative work. A decen-
tralized approach is often superior to traditional centralized control systems in
performance, capability and robustness. Systems such as control systems are of-
ten critical: they have strict requirements with respect to timing, performance,
and stability. A failure to meet these requirements may have catastrophic con-
sequences. To verify that a given system is able to provide the required quality
of control, an essential aspect is to accurately predict the communication traffic
among its distributed components, i.e., the amount of data to be transmitted
along any execution of the distributed system.

T. Margaria and B. Steffen (Eds.): ISoLA 2014, Part II, LNCS 8803, pp. 104–119, 2014.
c© Springer-Verlag Berlin Heidelberg 2014



Static Inference of Transmission Data Sizes in Distributed Systems 119

References

1. Agha, G.: Actors: A Model of Concurrent Computation in Distributed Systems.
MIT Press, Cambridge (1986)

2. Albert, E., Arenas, P., Flores-Montoya, A., Genaim, S., Gómez-Zamalloa, M.,
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Introduction

Welcome to the proceedings of ISoLA 2014, the 6th International Symposium
on Leveraging Applications of Formal Methods, Verification and Validation, that
was held in Imperial, Corfu (Greece) during October 8–11, 2014, endorsed by
EASST, the European Association of Software Science and Technology.

This year’s event was at the same time ISoLA’s tenth anniversary. It also
followed the tradition of its symposia forerunners held 2004 and 2006 in Cyprus,
2008 in Chalkidiki, and 2010 as well as 2012 in Crete, and the series of ISoLA
Workshops in Greenbelt (USA) in 2005, Poitiers (France) in 2007, Potsdam
(Germany) in 2009, in Vienna (Austria) in 2011, and 2013 in Palo Alto (USA).

As in the previous editions, ISoLA 2014 provided a forum for developers,
users, and researchers to discuss issues related to the adoption and use of rigor-
ous tools and methods for the specification, analysis, verification, certification,
construction, test, and maintenance of systems from the point of view of their dif-
ferent application domains. Thus, since 2004 the ISoLA series of events serves the
purpose of bridging the gap between designers and developers of rigorous tools
on one side, and users in engineering and in other disciplines on the other side.
It fosters and exploits synergetic relationships among scientists, engineers, soft-
ware developers, decision makers, and other critical thinkers in companies and
organizations. By providing a specific, dialogue-oriented venue for the discussion
of common problems, requirements, algorithms, methodologies, and practices,
ISoLA aims in particular at supporting researchers in their quest to improve the
usefulness, reliability, flexibility, and efficiency of tools for building systems, and
users in their search for adequate solutions to their problems.

The symposium program consisted of a collection of special tracks devoted to
the following hot and emerging topics:

• Statistical Model Checking, Past Present and Future (K. Larsen, A. Legay)
• Formal Methods and Analysis in Software Product Line Engineering (I.

Schäfer, M. ter Beck)
• Risk-Based Testing (M. Felderer, M. Wendland, I. Schieferdecker)
• Scientific Workflows (J. Kok, A. Lamprecht, K. Turner, K. Wolstencroft)
• Medical Cyber Physical Systems (E. Bartocci, S. Gao, S. Smolka)
• Evaluation and Reproducibility of Program Analysis (M. Schordan, W. Lowe,

D. Beyer)
• Automata Learning (F. Howar, B. Steffen)
• Rigorous Engineering of Autonomic Ensembles (R. de Nicola, M. Hölzl, M.

Wirsing)
• Engineering Virtualized Services (R. Hähnle, E. Broch Johnsen)
• Security and Dependability for Resource Constrained Embedded Systems

(B. Hamid, C. Rudolph)
• Semantic Heterogeneity in the Formal Development of Complex Systems (I.

Ait Sadoune, J.P. Gibson)
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• Evolving Critical Systems (M. Hinchey, T. Margaria)
• Model-Based Code-Generators and Compilers (J. Knoop, W. Zimmermann,

U. Assmann)
• Processes and Data Integration in the Networked Healthcare (J. Mündler,

T. Margaria, C. Rasche)

The symposium also featured:

• Tutorial: Automata Learning in Practice (B. Steffen, F. Howar)
• RERS: Challenge on Rigorous Examination of Reactive Systems (F. Howar,

J. van de Pol, M. Schordan, M. Isberner, T. Ruys, B. Steffen)
• Doctoral Symposium and Poster Session (A.-L. Lamprecht)
• Industrial Day (A. Hessenkämper)

Co-located with the ISoLA Symposium was:

• STRESS 2014 - Third International School on Tool-Based Rigorous Engi-
neering of Software Systems (J. Hatcliff, T. Margaria, Robby, B. Steffen)

We thank the track organizers, the members of the Program Committee and
their subreferees for their effort in selecting the papers to be presented, the
local organization chair, Petros Stratis, and the Easyconference team for their
continuous precious support during the week as well as during the entire two-
year period preceding the events. We also thank Springer for being, as usual, a
very reliable partner for the proceedings production. Finally, we are grateful to
Horst Voigt for his Web support, and to Dennis Kühn, Maik Merten, Johannes
Neubauer, and Stephan Windmüller for their help with the online conference
service (OCS).

Special thanks are due to the following organizations for their endorsement:
EASST (European Association of Software Science and Technology), and our
own institutions, TU Dortmund, and the University of Potsdam.

October 2014 Tiziana Margaria
Bernhard Steffen
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Elvira Albert, Jesús Correas, Enrique Martin-Martin, and
Guillermo Román-Dı́ez

Fully Abstract Operation Contracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Richard Bubel, Reiner Hähnle, and Maria Pelevina
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Abstract. In this paper we present the SICOMORo-CM project. Its
main aim is to advance the state of the art in the development of reli-
able and trustworthy systems by combining formal and model-based
approaches. The project started on October 1st, 2014 and will last four
years. The project consortium is integrated by five research groups based
in Madrid (Spain) and it has been funded by the Regional Government
of Madrid and the European Social Fund of the European Commission
with a total of 635.088,65e.

1 Introduction

The main objective of SICOMORo-CM (Spanish acronym for Development of
Trustworthy Systems via Models and Advanced Tools) consists in introducing
methodologies, supported by tools, that allow the development of trustworthy
and high quality software using a rigorous process that covers all its develop-
ment phases. Therefore, SICOMORo-CM goes beyond partial steps that focus
on isolated phases with the risk of wasting the results if there is no integrated
framework for software development. SICOMORo-CM offers a joint scientific
program organized into 9 scientific-technological objectives. These objectives
include work focused on every phase of the software development cycle (mod-
elling, model verification, validation, and system verification); work in transver-
sal lines that require all phases (in particular, we highlight the design of the

Research partially supported by the Comunidad de Madrid project desarrollo de
SIstemas COnfiables mediante MOdelos y herRamientas avanzadas SICOMORo-CM
(S2013/ICE-3006). The project web site is http://sicomoro-cm.es/.

c© Springer International Publishing AG 2018
M. Seidl and S. Zschaler (Eds.): STAF 2017 Workshops, LNCS 10748, pp. 367–374, 2018.
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nents with bentō. In: Kolovos, D., Wimmer, M. (eds.) ICMT 2015. LNCS, vol. 9152,
pp. 59–65. Springer, Cham (2015). https://doi.org/10.1007/978-3-319-21155-8 5

30. Zanardini, D., Albert, E., Villela, K.: Resource-usage-aware configuration in soft-
ware product lines. J. Logic Algebraic Methods Program. 85(1), 173–199 (2016)



Workshop on Actors and Active Objects 2017 (4.A.5)

Página web del workshop: http://costa.fdi.ucm.es/wao17/

Página web de la conferencia principal (integrated Formal Methods 2017): http://

ifm2017.di.unito.it/workshops.php

ACM SIGSOFT International Symposium on Software Testing and
Analysis 2019 (ISSTA’19) (4.A.5)

Página web de la conferencia: https://conf.researchr.org/home/issta-2019

Certificado de la presentación del art́ıculo

100

http://costa.fdi.ucm.es/wao17/
http://ifm2017.di.unito.it/workshops.php
http://ifm2017.di.unito.it/workshops.php
https://conf.researchr.org/home/issta-2019


IMDEA SOFTWARE INSTITUTE Alessandra Gorla, PhD

Alessandra Gorla
IMDEA Software Institute
Campus Montegancedo s/n
Pozuelo de Alarcon, Madrid, Spain
Phone: +34 91 101 2202 ext 4198
E-mail: alessandra.gorla@imdea.org
http://software.imdea.org/⇠alessandra.gorla

December 17, 2019

Dear Sir/Madam,

In my role as Program Committee Chair of the ACM SIGSOFT International Symposium
on Software Testing and Analysis 2019 (ISSTA’19), I hereby confirm that Guillermo Román Díez
participated in the Tool Demonstrations Session as speaker, presenting the paper “SAFEVM: A
Safety Verifier for Ethereum Smart Contracts” on 17th July 2019.

Sincerely,

Alessandra Gorla, PhD



Program Comitte del Static Analysis Symposium 2020 (SAS’20) (4.A.5)

Página web de la conferenice: https://conf.researchr.org/home/sas-2020

Página web con el program committee de la evaluación de los artifac https://conf.

researchr.org/committee/sas-2020/sas-2020-papers-artifact-evaluation-committee

Captura de la página web

102

https://conf.researchr.org/home/sas-2020
https://conf.researchr.org/committee/sas-2020/sas-2020-papers-artifact-evaluation-committee
https://conf.researchr.org/committee/sas-2020/sas-2020-papers-artifact-evaluation-committee




4.A.6. Conferencias y seminarios

4.A.7. Otros méritos relacionados con la calidad y difusión de resul-
tados de la actividad investigadora

4.B. Calidad y número de proyectos y contratos de inves-
tigación

4.B.1. Participación en proyectos de investigación y/o en contratos
de investigación

Contratos Inteligentes y Blockchains Escalables y Seguros mediante
Verificación y Análisis (BLOQUES-CM) (4.B.1)

Documento de concesión del proyecto

Certificado de participación en el proyecto

104



 
 UNIÓN EUROPEA

Fondos Estructurales
Invertimos en su futuro  

  

 
FUNDACIÓN IMDEA SOFTWARE 

 

La Orden 2092/2017, de 7 de junio, del Consejero de Educación, Juventud y Deporte, 
establece las bases reguladoras para la concesión de ayudas para la realización de 
programas de actividades de I+D entre grupos de investigación de la Comunidad de 
Madrid en tecnologías y en biomedicina, cofinanciadas con fondos estructurales y la 
Orden 2183/2018, de 14 de junio, del Consejero de Educación e Investigación, por la 
que se aprueba la convocatoria de ayudas para la realización de programas de 
actividades de I+D entre grupos de investigación de la Comunidad de Madrid en 
Tecnologías 2018, cofinanciada con los programas operativos del Fondo Social Europeo 
y del Fondo Europeo del Desarrollo Regional, 2014-2020, de la Comunidad de Madrid. 

Reunida la Comisión de Selección el día 12 de noviembre, una vez concluido el proceso 
de evaluación científico-técnica de las solicitudes y valoración de las mismas, conforme 
a lo previsto en los artículos 8 y 9 de la Orden 2092/2017, de 7 de junio, y los  artículos 
6 y 7 de la Orden 2183/2018, de 14 de junio, y realizada propuesta de resolución 
provisional por el órgano instructor, se ha acordado la selección de los programas en 
los que su Organismo es coordinador y que figuran como Anexo I a este documento. Lo 
que se comunica según lo establecido en el artículo 10.1 de la Orden 2092/2017, de 7 
de junio. 

En el plazo de diez días se deberá manifestar aceptación o desistimiento de la 
financiación propuesta. Si no se presentara la aceptación o desistimiento expreso en 
dicho plazo, las propuestas de financiación se entenderán aceptadas. 

 

EL DIRECTOR GENERAL  
DE INVESTIGACIÓN E INNOVACIÓN 
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Ref: 49/696300.9/18



 
UNIÓN EUROPEA 

Fondos Estructurales 

Invertimos en su futuro 

 

 

  

 

 

 

JULIO MERINO GARCÍA, Jefe de Área de Programas de la  Dirección General de 

Investigación e Innovación de la Consejería de Educación e Investigación de la 

Comunidad de Madrid,  

 

 

 

HACE CONSTAR: Que, de acuerdo con la documentación que obra en poder de esta 

Dirección General, D. Guillermo Román Díez, con DNI nº 

52993667B, participa como miembro sin  cargo, desde el 

01/01/2019, en el grupo con acrónimo “BABEL-CLIP-UPM”, 

integrado en el siguiente programa de investigación: 

 

 -Programa  con referencia S2018/TCS-4349 “BLOQUES-CM”, 

titulado “Contratos Inteligentes y Blockchains Escalables y Seguros 

mediante Verificación y Análisis”, cuyo investigador coordinador 

es D. Juan Caballero Bayerri, perteneciente a la convocatoria 

publicada mediante Orden 2092/2017, de 7 de junio, del 

Consejero de Educación, Juventud y Deporte, por la que se 

establecen las bases reguladoras de ayudas a programas de 

actividades de I+D entre grupos de investigación de la Comunidad 

de Madrid en tecnologías y e biomedicina, cofinanciadas con 

Fondos Estructurales. Se trata de un programa de cuatro años de 

duración, cuyo importe de subvención es de  763.600,00€. 

   

   Y para que así conste, a los efectos oportunos, lo firma en Madrid,  
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Development of Verifiable and Efficient Software (DOVES) (4.B.1)

Documento de concesión del proyecto

Certificado del Investigador principal con la descripción de las tareas realizadas

Contrato de trabajo como Personal Técnico de Apoyo a través de la Universidad Po-
litécnica de Madrid

107













Highly Adaptable and Trustworthy Software using Formal Methods
(HATS) (4.B.1)

Consorcio de participantes en el proyecto

Certificado del Investigador principal

113













Desarrollo de SIstemas COnfiables mediante MOdelos y herRamientas
avanzadas (SICOMORO) (4.B.1)

Documento de concesión del proyecto (Bolet́ın Oficial de la Comunidad de Madrid)

Certificado de participación

119
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ÁREA 3: TECNOLOGÍAS DE LA INFORMACIÓN Y COMUNICACIONES, ESPACIO Y SERVICIOS DE ALTO VALOR AÑADIDO (ICE) 

 
 
 
 
 
 
 

  

1ª anualidad 2ª anualidad 3ª anualidad 4ª anualidad Total 1ª anualidad 2ª anualidad 3ª anualidad 4ª anualidad Total 1ª anualidad 2ª anualidad 3ª anualidad 4ª anualidad Total

S2013/ICE-2715 EMADRID
Investigación y desarrollo de 
tecnologías educativas en la 
Comunidad de Madrid

Delgado Kloos, Carlos 122.188,09 € 185.150,00 € 187.450,00 € 155.250,00 € 650.038,09 € 122.188,09 € 185.150,00 € 187.450,00 € 155.250,00 € 650.038,09 €

S2013/ICE-2731 N-GREENS 
SOFTWARE

Next-GeneRation Energy-
EfficieNt Secure Softw are

Barthe , Gilles 124.200,00 € 182.735,00 € 196.535,00 € 159.735,00 € 663.205,00 € 124.200,00 € 182.735,00 € 196.535,00 € 159.735,00 € 663.205,00 €

S2013/ICE-2801 QUITEMAD+
Quantum Information 
Technologies Madrid +

Martin-Delgado 
Alcántara, Miguel 
Ángel

121.900,00 € 152.030,00 € 145.130,00 € 161.000,00 € 580.060,00 € 30.000,00 € 30.000,00 € 30.000,00 € 30.000,00 € 120.000,00 € 151.900,00 € 182.030,00 € 175.130,00 € 191.000,00 € 700.060,00 €

S2013/ICE-2822 SPACE TEC-CM

SpaceTec: Desarrollo de nuevas 
tecnologías para instrumentación 
espacial en la Comunidad de 
Madrid

Mas Hesse, Jose 
Miguel 127.535,00 € 197.225,00 € 188.485,00 € 134.435,00 € 647.680,00 € 28.000,00 € 19.500,00 € 19.500,00 € 19.500,00 € 86.500,00 € 155.535,00 € 216.725,00 € 207.985,00 € 153.935,00 € 734.180,00 €

S2013/ICE-2845 CASI - CAM Conceptos y Aplicaciones de los 
Sistemas Inteligentes

Figueiras Vidal, Aníbal 
Ramón

128.800,00 € 179.630,00 € 177.905,00 € 163.760,00 € 650.095,00 € 128.800,00 € 179.630,00 € 177.905,00 € 163.760,00 € 650.095,00 €

S2013/ICE-2894 CLOUD4BIGDATA
Efficient Cloud and BigData 
Infrastructure

Jiménez Peris, 
Ricardo 106.547,50 € 131.100,00 € 138.575,00 € 123.797,50 € 500.020,00 € 106.547,50 € 131.100,00 € 138.575,00 € 123.797,50 € 500.020,00 €

S2013/ICE-2919 TIGRE5-CM
Tecnologías Integradas de 
gestión y operación de REd 5G Widmer , Joerg 120.750,00 € 149.500,00 € 155.250,00 € 143.750,00 € 569.250,00 € 120.750,00 € 149.500,00 € 155.250,00 € 143.750,00 € 569.250,00 €

S2013/ICE-2933 PRICAM
Programa Redes eléctricas 
inteligentes en la Comunidad de  
Madrid.

Rodríguez Sánchez, 
Francisco Javier 143.750,00 € 195.500,00 € 195.500,00 € 189.750,00 € 724.500,00 € 21.000,00 € 17.000,00 € 3.500,00 € 3.500,00 € 45.000,00 € 164.750,00 € 212.500,00 € 199.000,00 € 193.250,00 € 769.500,00 €

S2013/ICE-2958 BRADE-CM
Ingeniería de datos inspirada en 
el cerebro / Brain inspired data 
engineering

Azcorra Saloña, 
Arturo

129.950,00 € 149.500,00 € 169.050,00 € 126.500,00 € 575.000,00 € 129.950,00 € 149.500,00 € 169.050,00 € 126.500,00 € 575.000,00 €

S2013/ICE-3000 SPADERADARCM
Space Debris Radar- Radar para 
detección de basura espacial

Grajal de la Fuente, 
Jesús 127.650,00 € 189.750,00 € 190.900,00 € 191.705,00 € 700.005,00 € 37.000,00 € 37.000,00 € 37.000,00 € 37.000,00 € 148.000,00 € 164.650,00 € 226.750,00 € 227.900,00 € 228.705,00 € 848.005,00 €

S2013/ICE-3004 DIFRAGEOS

Desarrollos industriales 
fotónicos y de radiofrecuencia y 
aplicación a técnicas 
experimentales de geodesia 
españcial (Difrageos)

Salazar Palma, 
Magdalena 106.030,00 € 165.945,00 € 170.775,00 € 132.250,00 € 575.000,00 € 0,00 € 9.000,00 € 8.000,00 € 8.000,00 € 25.000,00 € 106.030,00 € 174.945,00 € 178.775,00 € 140.250,00 € 600.000,00 €

S2013/ICE-3006 SICOMORo-CM
Desarrollo de sIstemas 
confiables mediante modelos y 
herramientas avanzadas

Núñez García, Manuel 146.050,00 € 189.750,00 € 178.250,00 € 121.038,65 € 635.088,65 € 146.050,00 € 189.750,00 € 178.250,00 € 121.038,65 € 635.088,65 €

S2013/ICE-3019 MOSI-AGIL
Modelado social de inteligencia 
ambiental aplicado a grandes 
instalaciones

Ossow ski , Sascha 141.450,00 € 134.748,95 € 139.359,30 € 144.900,00 € 560.458,25 € 141.450,00 € 134.748,95 € 139.359,30 € 144.900,00 € 560.458,25 €

S2013/ICE-3095 CIBERDINE
Ciberseguridad: datos, 
información, riesgos

Ribagorda Garnacho, 
Arturo 124.200,00 € 155.250,00 € 139.150,00 € 126.500,00 € 545.100,00 € 124.200,00 € 155.250,00 € 139.150,00 € 126.500,00 € 545.100,00 €

Ref. Acrónimo Título Coordinador

NO SOLICITA LABORATORIO

NO SOLICITA LABORATORIO

NO SOLICITA LABORATORIO

NO SOLICITA LABORATORIO

NO SOLICITA LABORATORIO

NO SOLICITA LABORATORIO

CONCEDIDO PROGRAMACONCEDIDO GRUPOS  CONCEDIDO LABORATORIOS

NO SOLICITA LABORATORIO

NO SOLICITA LABORATORIO

NO SOLICITA LABORATORIO
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REF. TÍTULO ACRÓNIMO  
PROGRAMA TIPO BENEFICIARIO INVESTIGADOR RESPONSABLE ORGANISMO 

S2013/ICE-3006 Desarrollo de sIstemas 
confiables mediante 
modelos y 
herramientas 
avanzadas 

SICOMORO-CM GRUPOS
DE INVESTIGACIÓN 

Núñez García, Manuel Universidad Complutense de Madrid
Puebla Sánchez, Alvaro Germán Universidad Politécnica de Madrid
de Lara Jaramillo, Juan Universidad Autónoma de Madrid
Albert Albiol, Elvira María Universidad Complutense de Madrid
Marcos Martínez, Esperanza Universidad Rey Juan Carlos

S2013/ICE-3019 Modelado social de 
inteligencia ambiental 
aplicado a grandes 
instalaciones 

MOSI-AGIL GRUPOS
DE INVESTIGACIÓN 

Ossowski , Sascha Universidad Rey Juan Carlos
Robles Valladares, Tomás Universidad Politécnica de Madrid
Iglesias Fernández, Carlos Ángel Universidad Politécnica de Madrid
Gómez Sanz, Jorge Universidad Complutense de Madrid

S2013/ICE-3095 Ciberseguridad: datos, 
información, riesgos 

CIBERDINE GRUPOS
BENEFICIARIOS 

Ribagorda Garnacho, Arturo Universidad Carlos III de Madrid
Hernández Encinas, Luis Agencia Estatal Consejo Superior de 

Investigaciones Científicas 
Camacho Fernández, David Universidad Autónoma de Madrid

 
  



 

 
                                  UNIÓN EUROPEA 

Fondos Estructurales 

 
 

 

 

 
 
 
JULIO MERINO GARCÍA, Jefe de Área de Programas de la  Dirección General de 
Universidades e Investigación de la Consejería de Educación, Juventud y Deporte  de la 
Comunidad de Madrid,  

 

 

HACE CONSTAR: Que, de acuerdo con la documentación que obra en poder de esta 

Dirección General, D. Guillermo Román Díez, con NIF 

52993667B, participa en la actualidad y desde el 1 de octubre de 

2015, como miembro en el grupo con acrónimo “UPM-COSTA” 

integrado en el siguiente programa de investigación: 

 

   -Programa con referencia “S2013/ICE-3006 SICOMORO-CM”, 

titulado “Desarrollo de Sistemas Confiables mediante Modelos y 

Herramientas avanzadas”,  cuyo investigador coordinador es D. 

Manuel Núñez García , perteneciente a la convocatoria publicada 

mediante Orden 3369/2013, de 18 de octubre, de la Consejera de 

Educación, Juventud y Deporte, por la que se establecen las bases 

reguladoras de ayudas a programas de actividades de I+D entre 

grupos de investigación de la Comunidad de Madrid y se aprueba 

la convocatoria en Tecnologías 2013, cofinanciada con Fondos 

Estructurales. 

   

   Y para que así conste, a los efectos oportunos, lo firma en Madrid, 

a 13 de abril de 2016. 
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Ref: 09/341367.9/16



Soluciones Efectivas Basadas en la Lógica (LOBASS) (4.B.1)

Certificado de concesión del proyecto

Hace-constar del Investigador del proyecto
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MINISTERIO DE
ECONOMÍA
Y COMPETITIVIDAD

SECRETARÍA GENERAL DE CIENCIA, TECNOLOGÍA
E INNOVACIÓN

SECRETARÍA DE ESTADO DE INVESTIGACIÓN,
DESARROLLO E INNOVACIÓN

DIRECCIÓN GENERAL DE INVESTIGACIÓN
CIENTÍFICA Y TÉCNICA

SUBDIRECIÓN GENERAL DE PROYECTOS DE
INVESTIGACIÓN

REFERENCIA: TIN2015-69175-C4-2-Rdtpc@mineco.es

1 de 3

UNIVERSIDAD COMPLUTENSE DE MADRID

Referencia: TIN2015-69175-C4-2-R

ELVIRA ALBERT ALBIOLInvestigador principal 1:

Entidad solicitante:

Título: SOLUCIONES EFECTIVAS BASADAS EN LA LOGICA

Duración en años: 3

Propuesta de financiación (costes directos, en euros)
    66.700 €

FACULTAD DE INFORMATICACentro:

De acuerdo con lo dispuesto en la Orden ECC/1780/2013 de 30 de septiembre (BOE de 2 de octubre), por la que se aprueban las
bases reguladoras para la concesión de ayudas públicas del Programa Estatal de Investigación, Desarrollo e Innovación Orientada a
los Retos de la Sociedad, en el marco del Plan Estatal de Investigación Científica y Técnica y de Innovación 2013-2016, y en la
Resolución de 17 de junio de 2015 (BOE de 23 de junio), de la Secretaría de Estado de Investigación, Desarrollo e Innovación, por
la que se aprueba la convocatoria para el año 2015 del procedimiento de concesión de ayudas correspondientes al Programa
Estatal de Investigación, Desarrollo e Innovación Orientada a los Retos de la Sociedad, en el marco del Plan Estatal de
Investigación Científica y Técnica y de Innovación 2013-2016, a la vista del informe elevado por la Comisión de Evaluación, esta
Subdirección General de Proyectos de Investigación, como órgano instructor de la convocatoria, ha dictado la correspondiente
PROPUESTA DE RESOLUCIÓN PROVISIONAL, que se ha publicado en la sede electrónica de la Secretaría de Estado de
Investigación, Desarrollo e Innovación, (https://sede.micinn.gob.es), según lo dispuesto en el punto 3 del artículo 10 de la
resolución de convocatoria, junto con los correspondientes anexos de solicitudes estimadas y desestimadas para financiación.

La propuesta a su solicitud de ayuda para el proyecto de investigación de referencia  TIN2015-69175-C4-2-R, que ha recibido la
calificación A, se establece en siguientes términos: 

0

CONCEDIDO

N.º de contratos 
(en caso afirmativo)Propuesta de inclusión del proyecto en la correspondiente convocatoria de contratos

predoctorales para la formación de doctores: NO

COMUNICACIÓN SOBRE LA PROPUESTA DE RESOLUCIÓN PROVISIONAL Y TRÁMITE DE
AUDIENCIA DE LA CONVOCATORIA 2015, MODALIDAD 1: PROYECTOS DE I+D+I, DEL PROGRAMA

ESTATAL DE INVESTIGACIÓN, DESARROLLO E INNOVACIÓN ORIENTADA A LOS RETOS DE LA
SOCIEDAD





Técnicas Avanzadas de Verificación de Aplicaciones Concurrentes (VIVAC)
(4.B.1)

Comunicación de la concesión enviada por el Ministerio al Investigador Principal del
proyecto

Descripción del equipo de trabajo de la Universidad Politécnica de Madrid

126
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C/ Albacete 5 
 28071 Madrid

DIRECCIÓN GENERAL DE INVESTIGACIÓN
CIENTÍFICA Y TÉCNICA 
SUBDIRECCIÓN GENERAL DE PROYECTOS DE
INVESTIGACIÓN

La Subdirección General de Proyectos de Investigación, como órgano instructor de la convocatoria 2012 de
Proyectos de Investigación Fundamental no Orientada, ha elevado la propuesta de modificación de la resolución
definitiva al órgano competente para resolver, que ha dictado modificación de la resolución definitiva de concesion de
ayudas de la convocatoria. Esta resolución se ha publicado en la sede electrónica del Ministerio de Economía y
Competitividad (https://sede.micinn.gob.es), según lo dispuesto en el punto 3 del artículo 21 de la resolución de
convocatoria. 

Con esta comunicación informativa, encontrará una ficha económica detallada de la financiación asignada a su
proyecto. Le rogamos que comunique al representante legal y a la unidad gestora de su institución esta información. 

Lea detenidamente las instrucciones de ejecución y justificación de los proyectos de esta convocatoria a las que
puede acceder en la página web del ministerio (www.mineco.gob.es), en la sección de ayudas y convocatorias, en el
apartado de justificación de la convocatoria 2012.

COMUNICACIÓN SOBRE PUBLICACIÓN DE LA RESOLUCIÓN DE MODIFICACIÓN  DE CONCESIÓN DE
AYUDAS PARA LA REALIZACIÓN DE PROYECTOS DE INVESTIGACIÓN, SUBPROGRAMA DE
PROYECTOS DE INVESTIGACIÓN FUNDAMENTAL NO ORIENTADA. CONVOCATORIA 2012 

Marina Villegas García

Subdirectora General de Proyectos de Investigación

En virtud de lo establecido en el REGLAMENTO (CE) Nº 1083/2006 DEL CONSEJO de 11 de julio de 2006 por el que
se establecen las disposiciones generales relativas al Fondo Europeo de Desarrollo Regional, al Fondo Social Europeo
y al Fondo de Cohesión la duración del proyecto objeto de la ayuda, en caso de estar cofinanciado con fondos FEDER,
no será susceptible de ampliación del plazo de ejecución más allá del 31 de diciembre de 2015,  fecha límite para la
realización de los pagos con cargo a esta subvención (artículo 56); los pagos tendrán que estar documentados en
dicha fecha mediante facturas pagadas o documentos contables de valor probatorio equivalente (artículo 87).
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DIRECCIÓN GENERAL DE INVESTIGACIÓN
CIENTÍFICA Y TÉCNICA 
SUBDIRECCIÓN GENERAL DE PROYECTOS DE
INVESTIGACIÓN

 114.660,00

Subvención PGE

2013 2014 2015FUENTE DE FINANCIACIÓN

 12.727,26  52.858,26  49.074,48  114.660,00

 12.727,26  52.858,26  49.074,48

TOTAL

TOTAL

1ª ANUALIDAD 2ª ANUALIDAD 3ª ANUALIDAD

 10.878,00  45.178,00  41.944,00

 0,00  0,00  0,00
 10.878,00  45.178,00  41.944,00

           1.849,26           7.680,26           7.130,48

 12.727,26  52.858,26  49.074,48

              TOTAL FINANCIABLE DISTRIBUIDO POR CONCEPTO DE GASTO

CONCEPTO DE GASTO

2.-  COMPLEMENTOS SALARIALES

1.- GASTOS EJECUCIÓN (Contratación de
    Personal + Costes de Ejecución)

3.-COSTES DIRECTOS (1+2)

4.-COSTES INDIRECTOS

TOTAL  (3 + 4) 

          98.000,00

               0,00
          98.000,00

          16.660,00

 114.660,00

TOTAL

REFERENCIA: TIN2012-38137-C02-01
ORGANISMO: UNIVERSIDAD POLITECNICA DE MADRID

CIF: Q2818015F

CENTRO: FACULTAD DE INFORMATICA
INVESTIGADOR PRINCIPAL: GERMAN PUEBLA SANCHEZ

APLICACIÓN ECONÓMICA: 27.13.463B.750

PLAZO DE EJECUCIÓN: DEL 01/01/2013 AL 31/12/2015

TOTAL CONCEDIDO:          114.660,00 €

TÍTULO: TECNICAS AVANZADAS DE VERIFICACION DE APLICACIONES CONCURRENTES

EXPEDIENTE ECONÓMICO: PIA12012-1

DESGLOSE DE LA CUANTÍA CONCEDIDA POR FUENTE DE FINANCIACIÓN

PRESUPUESTO FINANCIABLE:          114.660,00 €
REGIMEN PRESUPUESTO: COSTE MARGINAL

DURACION EN AÑOS: 3

FICHA ECONÓMICA POR AÑOS
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GERMAN PUEBLA SANCHEZ
UNIVERSIDAD POLITECNICA DE MADRID

 CAMPUS DE MONTEGANCEDO,   
28660  BOADILLA DEL MONTE
MADRID

FACULTAD DE INFORMATICA

Estimado/a amigo/a: 

La finalidad del presente escrito es completar la información de la composición del equipo investigador, según
consta en nuestra base de datos de acuerdo con las normas establecidas en la convocatoria, que va a participar en
el desarrollo del proyecto de referencia TIN2012-38137-C02-01, titulado TECNICAS AVANZADAS DE
VERIFICACION DE APLICACIONES CONCURRENTES, del que es usted investigador/a principal. 

Le recordamos que para imputar al proyecto gastos de personal no incluido en el equipo de investigación o que
figura en él como excluido es necesario que lo declare expresamente en los sucesivos y preceptivos informes de
seguimiento que deberá remitir a esta Subdirección General de Proyectos de Investigación, cumplimentando los
apartados correspondientes e indicando que forman parte del plan de trabajo del proyecto. 

En base a los requisitos establecidos en el artículo 7 de la convocatoria, tanto para el investigador principal como
para los miembros del equipo investigador deberán cumplirse el día en que finalice el plazo de presentación de
solicitudes y al menos hasta la fecha de inicio del plazo de ejecución de la actividad subvencionada.
Cualquier variación deberá comunicarse al órgano instructor de forma obligatoria y explícita, el investigador
principal deberá comunicar la baja de los miembros del equipo que no tengan contrato con la entidad beneficiaria al
inicio del proyecto.

Los investigadores que figuran en la relación del equipo con documentación pendiente podrán enviarla mediante
una "Instancia genérica" a través de la Carpeta Virtual de Expedientes en https://sede.micinn.gob.es/facilita

Igualmente, los investigadores que figuran en la relación del equipo como "excluidos" podrán ser incluidos de nuevo
cuando se complete en tiempo y forma la documentación pertinente, mediante el envío de una "Instancia genérica"
a través de la Carpeta Virtual de Expedientes en https://sede.micinn.gob.es/facilita. Se recuerda que no se
autorizan bajas en proyectos anteriores para participar en la presente convocatoria.

Si detecta cualquier error, tanto en la composición del equipo como en sus datos de identificación como
investigador/a principal, póngase en contacto con nosotros. 

Un cordial saludo.
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Contrato: Técnicas Avanzadas de Verificación De Aplicaciones
Concurrentes (VIVAC) (4.B.1)

Contrato de trabajo Investigador proyecto Técnicas Avanzadas de Verificación De Apli-
caciones Concurrentes (VIVAC)

Vida Laboral
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INFORME DE VIDA LABORAL

REFERENCIAS ELECTRÓNICAS
Id. CEA: Fecha: Código CEA: Página:

5DC9WX1F11ZU 21/12/2020 646QM-VXC2V-PV4QH-X3UY5-V5GFH-IQTW5 2
Este  documento  no  será  válido  sin  la  referencia  electrónica.  La  autenticidad  de  este  documento  puede  ser  comprobada  hasta  la  fecha  22/12/2022  mediante  el  Código
Electrónico de Autenticidad en la Sede Electrónica de la Seguridad Social, a través del Servicio de Verificación de Integridad de Documentos.

Situaciones
DATOS IDENTIFICATIVOS

NOMBRE Y APELLIDOS Nº SEGURIDAD SOCIAL DOCUMENTO IDENTIFICATIVO
GUILLERMO ROMAN DIEZ 281201701816 D.N.I. 052993667B

SITUACIÓN/ES

RÉGIMEN EMPRESA
SITUACIÓN ASIMILADA A LA DE ALTA FECHA ALTA

FECHA DE 
EFECTO DE 

ALTA

FECHA DE 
BAJA C.T. CTP 

% G.C. DÍAS

GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 01.09.2020 01.09.2020 --- 100 --- 01 112
GENERAL 28038452291 VACACIONES RETRIBUIDAS Y NO 

DISFRUTADAS
10.02.2010 10.02.2010 11.02.2010 --- --- -- 2

GENERAL 28125574069 VACACIONES RETRIBUIDAS Y NO 
DISFRUTADAS

29.12.2004 29.12.2004 01.01.2005 --- --- -- 4

GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 01.09.2018 01.09.2018 31.08.2020 401 --- 01 731
GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 01.09.2016 01.09.2016 31.08.2018 401 --- 01 730
GENERAL 28124703089 UNIVERSIDAD POLITECNICA DE MADRID 01.10.2014 01.10.2014 31.08.2016 501 84,0 01 589
GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 01.09.2015 01.09.2015 31.07.2016 501 32,0 01 107
GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 03.11.2014 03.11.2014 31.07.2015 501 21,0 01 57
GENERAL 28124703089 UNIVERSIDAD POLITECNICA DE MADRID 10.02.2010 10.02.2010 30.09.2014 401 --- 01 1.694
GENERAL 28038452291 INGENICO SERVICES IBERIA, S.A. 26.05.2006 26.05.2006 09.02.2010 200 87,5 01 1.315
GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 24.04.2008 24.04.2008 09.02.2010 501 32,0 01 210
GENERAL 28120465304 T-SYSTEMS ITC IBERIA, S.A. 03.01.2005 03.01.2005 25.05.2006 100 --- 05 508
GENERAL 28125574069 ERNST & YOUNG, S.L. 22.11.2004 22.11.2004 28.12.2004 100 --- 01 37
GENERAL 28132559584 EXPERIENCE INGENERIA Y SERVICIOS, 

S.L.
11.05.2004 11.05.2004 19.11.2004 100 --- 02 193

GENERAL 28138987351 COMMIT SISTEMAS, S.L. 13.04.2004 13.04.2004 07.05.2004 401 --- 03 25



4.B.2. Otros méritos relacionados con la calidad y número de proyec-
tos y contratos de investigación

4.C. Movilidad del profesorado

4.C.1. Estancias en centros de investigación

Estancia de Investigación ALMA MATER STUDIORUM - Università di
Bologna (4.C.1)

Invitación Cosimo Laneve (Professor en la Universidad Bolonia)

Licencia concedida UPM

Certificado estancia firmado por Cosimo Laneve
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   Prof.   Cosimo  Laneve 

Tel +39 051 2094502     Fax +39 051 2094510 

Email    cosimo.laneve@unibo.it 
 
 

 

Bologna, January 7, 2016 
 
to Guillermo Roman Diez 

Profesor Asociado 
Universidad Politecnica de Madrid 
Departamento de Lenguajes, Sistemas Informaticos e Ingenieria de Soft-
ware 
Campus de Montegancedo, 28660, Boadilla del Monte (Espana) 

 
Dear Guillermo Roman, 
 
I am pleased to invite you to be a visiting researcher at Università di Bologna for 
a period of 3 months and 5 days starting from 13th March 2016 to 17th June 
2016. 
 
You will be working with our team in the area of resource analysis of distributed 
systems. 
 
We look forward to welcoming you to our research team and trust that you will 
benefit substantially from your time at the University of Bologna. 
Sincerely yours, 
 

Cosimo Laneve 
    Professor  

 

                                                 
        







Erasmus: Westfalische Wilhelms-Universitat Munster (4.C.1)

Carta de Concesión Beca Esrasmus

Certificación de estancia
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4.C.2. Otros méritos relacionados con la movilidad del profesorado

4.D. Otros méritos relacionados con la actividad investi-
gadora

Revisor en Revistas Internacionales (4.D.0)

Revisor para Science of Computer Programming

Página web: http://www.journals.elsevier.com/science-of-computer-programming/

2 Art́ıculos 2016

� Certificado SCP

� Certificado del Editor

1 Art́ıculo 2017

� Certificado SCP
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http://www.journals.elsevier.com/science-of-computer-programming/


My Elsevier Reviews Report 2016

This report is driven by Elsevier's Reviewer Recognition Platform - a platform currently
being developed by Elsevier for reviewers of Elsevier journals in recognition of their
contributions to science. This report may not yet be inclusive. As more journals are added
to the platform, the report will be updated accordingly.

Guillermo Roman
 Technical University of Madrid

is a certified reviewer for:

Science of Computer Programming: 2 articles reviewed



My Elsevier Reviews Report 2017

This report is driven by Elsevier's Reviewer Recognition Platform - a platform currently
being developed by Elsevier for reviewers of Elsevier journals in recognition of their
contributions to science. This report may not yet be inclusive. As more journals are added
to the platform, the report will be updated accordingly.

Guillermo Roman
 Technical University of Madrid

is a certified reviewer for:

Science of Computer Programming: 1 article reviewed



Revisor para ACM Transactions on Programming Languages and Systems, TO-
PLAS

Captura página web

149





Revisor en Conferencias Internacionales (4.D.0)

Revisor externo: Interactive Theorem Proving 2012

Página web proceedings: http://rd.springer.com/book/10.1007/978-3-642-32347-8/
page/1

Justificación con las páginas introductorias de los proceedings del libro.
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Lennart Beringer Amy Felty (Eds.)

Interactive
Theorem Proving
Third International Conference, ITP 2012
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Justificación con las páginas introductorias de los proceedings del libro.
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Mihelčić, Matej
Miyazawa, Alvaro
Mostowski, Wojciech
Nakajima, Shin
Nellen, Johanna
Nesi, Monica
Patrignani, Marco
Plagge, Daniel
Poppleton, Michael
Proenca, Jose
Rojas, José Miguel

Román-Dı́ez, Guillermo
Rot, Jurriaan
Satpathy, Manoranjan
Schremmer, Alexander
Senni, Valerio
Singh, Neeraj
Soleimanifard, Siavash
Song, Songzheng
Stigge, Martin
Subotic, Pavle
Taylor, Ramsay
Ter Beek, Maurice
Tiezzi, Francesco
Timm, Nils
Traverso, Riccardo
Van Delft, Bart
Vandin, Andrea
Vanoverberghe, Dries
Walther, Sven
Wang, Xi
Winter, Kirsten
Wong, Peter
Yeganefard, Sanaz
Zaharieva-Stojanovski,
Marina
Zainuddin, Fauziah
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5.A. Dedicación docente

5.A.1. Puestos docentes ocupados

Documentación ya incluida en la aplicación informática CV-ACADEMIA 3.0

Contratos de Trabajo como profesor en la Universidad Politécnica de Madrid

� Contrato de Trabajo Profesor Asociado 6+6 2007-2008

� Contrato de Trabajo Profesor Asociado 6+6 2008-2009

� Contrato de Trabajo Profesor Asociado 6+6 2009-2010

� Contrato de Trabajo Profesor Asociado 4+4 2014-2015

� Contrato de Trabajo Profesor Asociado 6+6 2015-2016

� Contrato de Trabajo Profesor Ayudante Doctor 2016-2018

� Contrato de Trabajo Profesor Ayudante Doctor 2018-2020
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5.A.2. Dirección de tesis doctorales

5.A.3. Dirección de trabajos avanzados

Proyectod Finales de Carrera dirigidos (5.A.3)

PFC: Generación de Documentos con Validez Legal y Acceso a Portal Web usando Infra-
estructuras PKI

PFC: EasyInterface Plugin: Orientando Eclipse a Servicios

206







Trabajos de Fin de Grado dirigidos (5.A.3)

Certificado de Trabajos de Fin de Grado

209



UNIVERSIDAD POLITÉCNICA DE MADRID
E.T.S. DE INGENIEROS INFORMÁTICOS

CERTIFICADO DE TRABAJOS FIN DE GRADO O TRABAJOS FIN DE MASTER TUTORADOS POR
Guillermo Román Díez

 ALUMNO  NOMBRE DEL TRABAJO  FECHA LECTURA PLAN  CURSO  S

Mario Martin Ricote AED-Viewer: 
Visualizador de Estructuras de Datos en Java

2017-06-2
6 12:00:00

10II 2016-17 2

David Campos Guzman Desarrollo de una aplicación web para el uso
de fotografías en el proceso de compra a
través de Internet

2018-07-1
7 16:00:00

10II 2017-18 2

Leticia Eulalia Mongo Sango Wiki-Buscador de ayudas 2018-07-1
7 16:00:00

10II 2017-18 2

Juan Jose Zanabria Gutierrez Desarrollo de una aplicación Android para el
uso de fotografías en el proceso de compra a
través de Internet

2018-07-1
7 16:00:00

10II 2017-18 2

Tamara Molina Solis Sistema de Predicción de Riesgo en Proyectos
TI

2019-01-3
0 09:30:00

10II 2018-19 1

Cristina Tardio Tomeno JavAccountant: Contabilizando la Actividad
de Programas Java

2019-07-1
2 10:00:00

10II 2018-19 2

Alejandro Fernandez Pradel SIRP. Sistema inteligente de reconocimiento
de productos

2019-07-1
2 10:00:00

10II 2018-19 2

Cristina Garcia Sanchez-poves Automatización de la red de un proveedor de
servicios mediante la herramienta Ansible.

2019-07-1
5 10:00:00

10MI 2018-19 2

Alexandra Campoamor Brea Desarrollo de un plugin de QGIS para la
mejora y optimización de redes

2020-01-2
9 16:00:00

10MI 2019-20 1

Pablo Chamorro Tebar SISTEMA de GESTIÓN de PRÁCTICAS
UNIVERSITARIAS

2020-01-3
0 12:00:00

10II 2019-20 1

Sonia De Frutos Cid Este documento está firmado digitalmente. Puede consultar la información pulsando sobre la imagen

Secretaria académica en la última página. Para poder validar la firma necesitará cargar FI-UPM-cacert.fdf en su Acrobat

Reader para añadir el certificado de la CA de la Escuela a la Lista de identidades de confianza.

Page 1



5.A.4. Otros meritos relacionados con la actividad docente

Coordinador de Asignaturas (5.A.4)

Algoritmos y Estructuras de Datos

� Certificado de Coordinación 2015/2016 – 2018/2019

Programming Project

� Certificado de Coordinación 2015/2016 – 2018/2019

Programming User Interfaces (EIT Digital Master Programme)

� Certificado de Coordinación 2015/2016 – 2018/2019
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5.B. Calidad de la actividad docente

5.B.1. Evaluaciones positivas de su actividad

Documentación ya incluida en la aplicación informática CV-ACADEMIA 3.0

5.B.2. Material docente original y publicaciones docentes

5.B.3. Proyectos de innovación docente

Estudio de la Aplicación del Sistema COSTA en las asignaturas sobre
algoritmia y programación avanzada de las titulaciones de la Facultad de

Informática (5.B.3)

Certificado de Participación

214





Desarrollo de una herramienta de depuración simbólica para las asignaturas
de iniciación a la programación en las facultades de Informática y Estudios

Estad́ısticos (5.B.3)

Certificado de Participación

216



-
-

Alicia Arias Coello, Vicerrectora de Evaluación de la Calidad de la
Universidad Complutense de Madrid

-
-

HAGO CONSTAR:
-

Que-GUILLERMO ROMÁN DÍEZ, ha participado en el equipo del
proyecto número 245, compuesto por 10 miembros, titulado "Desarrollo de
una herramienta de depuración simbólica para las asignaturas de
iniciación a la programación en las facultades de Informática y Estudios
Estadísticos" aprobado en la convocatoria de "Proyectos de Innovación y
Mejora de la Calidad Docente" del año 2014 y cuyo responsable ha sido
MIGUEL GOMEZ-ZAMALLOA GIL.
-
-
-
-

Madrid, 27 de marzo de 2015
-

LA VICERRECTORA
-



Aplicación del sistema jPET para la generación automática de tests en
asignaturas de programación con Java (5.B.3)

Certificado de Participación

218



-
-

María Castro Morera, Vicerrectora de Calidad de la  
Universidad Complutense de Madrid

-
-

HACE CONSTAR:
-

Que-GUILLERMO ROMÁN DÍEZ, ha participado en el equipo del
proyecto número 281, compuesto por 6 miembros, titulado "Aplicación del
sistema jPET para la generación automática de tests en asignaturas de
programación con Java" aprobado en la convocatoria de "Proyectos de
Innovación y Mejora de la Calidad Docente" del año 2015 y cuyo
responsable ha sido MIGUEL GOMEZ-ZAMALLOA GIL.
-
-
-
-

Madrid, 19 de noviembre de 2015
-

LA VICERRECTORA
-



Diseño de una metodoloǵıa para la implementación de herramientas
automáticas de corrección de estilo y buenas prácticas en asignaturas de

programación (5.B.3)

Certificado de Participación

220



Vicerrectora de Calidad de
la Universidad Complutense de Madrid

Doña María Castro Morera

Certifica que:

Ha participado en el equipo del proyecto número 198, compuesto
por 6 miembros, titulado ''Diseño de una metodología para la
implementación de herramientas automáticas de corrección de
estilo y buenas prácticas en asignaturas de programación.''
aprobado en la convocatoria de ''Proyectos de Innovación y Mejora
de la Calidad Docente'' en el año 2016 con una financiación de 250
euros, cuyo responsable ha sido  JESUS CORREAS FERNANDEZ.

GUILLERMO ROMÁN DÍEZ

Madrid, 21 de diciembre de 2017

LA VICERRECTORA



5.B.4. Otros méritos relacionados con la calidad de la actividad do-
cente

5.C. Calidad de la formación docente

5.C.1. Participación, como ponente, en congresos orientados a la for-
mación docente universitaria

5.C.2. Participación, como asistente, en congresos orientados a la for-
mación docente universitaria

Evaluación de Competencias Transversales (5.C.2)

Certificado de Asistencia

222





La clase presencial en Inglés en el marco del EEES (5.C.2)

Certificado de Asistencia

224





Trabajo en Equipo para Profesores Universitarios, ¿cómo crear equipos
eficaces? (5.C.2)

Certificado de Asistencia

226





Liderazgo y gestión del tiempo (5.C.2)

Certificado de Asistencia

228







Estrategias Metodológicas para dinamizar el aula universitaria (5.C.2)

Certificado de Asistencia

231





5.C.3. Estancias en centros docentes

5.C.4. Otros méritos relacionados con la calidad de la formación do-
cente

233



6 Transferencia de conocimiento y ex-
periencia profesional

6.A. Calidad de la transferencia de los resultados

6.A.1. Patentes y productos con registro de propiedad intelectual

6.A.2. Transferencia de conocimiento al sector productivo

6.A.3. Contratos de transferencia o prestación de servicios profesio-
nales con empresas, Administraciones públicas y otras institu-
ciones suscritos al amparo del art́ıculo 83 de la Ley orgánica
6/2001, de Universidades y Contratos Colaborativos.

6.A.4. Otros méritos relacionados con la calidad de la transferencia
de los resultados

6.B. Calidad y dedicación a actividades profesionales, en
empresas, instituciones, organismos públicos de in-
vestigación u hospitales, distintas a las docentes o
investigadoras

6.B.1. Puestos ocupados y dedicación

Vida Laboral (NOTA: En la vida laboral no aparece la empresa First Data Ibérica y
aparece en su lugar la empresa Ingénico Services Iberia S.A. debido que esta empresa la
compró a mediados de 2010)

234



INFORME DE VIDA LABORAL

REFERENCIAS ELECTRÓNICAS
Id. CEA: Fecha: Código CEA: Página:

5DC9WX1F11ZU 21/12/2020 646QM-VXC2V-PV4QH-X3UY5-V5GFH-IQTW5 2
Este  documento  no  será  válido  sin  la  referencia  electrónica.  La  autenticidad  de  este  documento  puede  ser  comprobada  hasta  la  fecha  22/12/2022  mediante  el  Código
Electrónico de Autenticidad en la Sede Electrónica de la Seguridad Social, a través del Servicio de Verificación de Integridad de Documentos.

Situaciones
DATOS IDENTIFICATIVOS

NOMBRE Y APELLIDOS Nº SEGURIDAD SOCIAL DOCUMENTO IDENTIFICATIVO
GUILLERMO ROMAN DIEZ 281201701816 D.N.I. 052993667B

SITUACIÓN/ES

RÉGIMEN EMPRESA
SITUACIÓN ASIMILADA A LA DE ALTA FECHA ALTA

FECHA DE 
EFECTO DE 

ALTA

FECHA DE 
BAJA C.T. CTP 

% G.C. DÍAS

GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 01.09.2020 01.09.2020 --- 100 --- 01 112
GENERAL 28038452291 VACACIONES RETRIBUIDAS Y NO 

DISFRUTADAS
10.02.2010 10.02.2010 11.02.2010 --- --- -- 2

GENERAL 28125574069 VACACIONES RETRIBUIDAS Y NO 
DISFRUTADAS

29.12.2004 29.12.2004 01.01.2005 --- --- -- 4

GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 01.09.2018 01.09.2018 31.08.2020 401 --- 01 731
GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 01.09.2016 01.09.2016 31.08.2018 401 --- 01 730
GENERAL 28124703089 UNIVERSIDAD POLITECNICA DE MADRID 01.10.2014 01.10.2014 31.08.2016 501 84,0 01 589
GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 01.09.2015 01.09.2015 31.07.2016 501 32,0 01 107
GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 03.11.2014 03.11.2014 31.07.2015 501 21,0 01 57
GENERAL 28124703089 UNIVERSIDAD POLITECNICA DE MADRID 10.02.2010 10.02.2010 30.09.2014 401 --- 01 1.694
GENERAL 28038452291 INGENICO SERVICES IBERIA, S.A. 26.05.2006 26.05.2006 09.02.2010 200 87,5 01 1.315
GENERAL 28020803244 UNIVERSIDAD POLITECNICA DE MADRID 24.04.2008 24.04.2008 09.02.2010 501 32,0 01 210
GENERAL 28120465304 T-SYSTEMS ITC IBERIA, S.A. 03.01.2005 03.01.2005 25.05.2006 100 --- 05 508
GENERAL 28125574069 ERNST & YOUNG, S.L. 22.11.2004 22.11.2004 28.12.2004 100 --- 01 37
GENERAL 28132559584 EXPERIENCE INGENERIA Y SERVICIOS, 

S.L.
11.05.2004 11.05.2004 19.11.2004 100 --- 02 193

GENERAL 28138987351 COMMIT SISTEMAS, S.L. 13.04.2004 13.04.2004 07.05.2004 401 --- 03 25



Jefe de Proyecto en First Data Ibérica (6.B.1)

Contrato de Trabajo para First Data Ibérica

236







Analista-Programador en T-Systems (6.B.1)

Contrato de Trabajo para T-Systems

239







Analista-Programador en Telefónica Soluciones (6.B.1)

Contrato de Trabajo para Experience, Ingenieŕıa y Servicios

242







6.B.2. Evaluaciones positivas de su actividad

Evaluación como Jefe de Proyecto en First Data Ibérica (6.B.2)

Carta de recomendación y tareas realizadas para First Data Ibérica

245





Evaluación como Analista-Programador en T-Systems (6.B.2)

Carta de recomendación y tareas realizadas para T-Systems

247





Evaluación como Analista-Programador en Telefónica Soluciones (6.B.2)

Carta de recomendación y tareas realizadas para Telefónica Soluciones

249





6.B.3. Otros méritos relacionados con la actividad profesional

251



7 Formación académica

7.A. Calidad de la formación

7.A.1. Titulación universitaria

Titulo Ingeniero en Informática. Universidad Politécnica de Madrid (7.A.1)

T́ıtulo Ingeniero en Informática

Certificación Académica

252













7.A.2. Tesis doctoral

Doctor en Software y Sistemas. Universidad Politécnica de Madrid (7.A.2)

T́ıtulo Doctor en Sofware y Sistemas

Certificación Académica

Página Web Archivo Digital UPM: http://oa.upm.es/14750/

Abstract de la Tesis Doctoral

Mención de calidad de doctorado: BOE 20 Octubre de 2011

258
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Sinopsis

El Análisis de Consumo de Recursos o Análisis de Coste trata de aproximar

el coste de ejecutar un programa como una función dependiente de sus datos

de entrada. A pesar de que existen trabajos previos a esta tesis doctoral que

desarrollan potentes marcos para el análisis de coste de programas orientados a

objetos, algunos aspectos avanzados, como la eficiencia, la precisión y la fiabilidad

de los resultados, todav́ıa deben ser estudiados en profundidad. Esta tesis aborda

estos aspectos desde cuatro perspectivas diferentes:

(1) Las estructuras de datos compartidas en la memoria del programa son

una pesadilla para el análisis estático de programas. Trabajos recientes proponen

una serie de condiciones de localidad para poder mantener de forma consistente

información sobre los atributos de los objetos almacenados en memoria compar-

tida, reemplazando éstos por variables locales no almacenadas en la memoria

compartida. En esta tesis presentamos dos extensiones a estos trabajos: la pri-

mera es considerar, no sólo los accesos a los atributos, sino también los accesos

a los elementos almacenados en arrays; la segunda se centra en los casos en los

que las condiciones de localidad no se cumplen de forma incondicional, para lo

cual, proponemos una técnica para encontrar las precondiciones necesarias para

garantizar la consistencia de la información acerca de los datos almacenados en

memoria.

(2) El objetivo del análisis incremental es, dado un programa, los resulta-

dos de su análisis y una serie de cambios sobre el programa, obtener los nuevos

resultados del análisis de la forma más eficiente posible, evitando reanalizar aque-

llos fragmentos de código que no se hayan visto afectados por los cambios. Los

analizadores actuales todav́ıa leen y analizan el programa completo de forma no

incremental. Esta tesis presenta un análisis de coste incremental, que, dado un

cambio en el programa, reconstruye la información sobre el coste del programa de

todos los métodos afectados por el cambio de forma incremental. Para esto, pro-

ponemos (i) un algoritmo multi-dominio y de punto fijo que puede ser utilizado

en todos los análisis globales necesarios para inferir el coste, y (ii) una novedosa

forma de almacenar las expresiones de coste que nos permite reconstruir de forma



incremental únicamente las funciones de coste de aquellos componentes afectados

por el cambio.

(3) Las garant́ıas de coste obtenidas de forma automática por herramientas

de análisis estático no son consideradas totalmente fiables salvo que la implemen-

tación de la herramienta o los resultados obtenidos sean verificados formalmente.

Llevar a cabo el análisis de estas herramientas es una tarea titánica, ya que se

trata de herramientas de gran tamaño y complejidad. En esta tesis nos centra-

mos en el desarrollo de un marco formal para la verificación de las garant́ıas de

coste obtenidas por los analizadores en lugar de analizar las herramientas. Hemos

implementado esta idea mediante la herramienta COSTA, un analizador de coste

para programas Java y KeY, una herramienta de verificación de programas Java.

De esta forma, COSTA genera las garant́ıas de coste, mientras que KeY prueba

la validez formal de los resultados obtenidos, generando de esta forma garant́ıas

de coste verificadas.

(4) Hoy en d́ıa la concurrencia y los programas distribuidos son clave en el

desarrollo de software. Los objetos concurrentes son un modelo de concurrencia

asentado para el desarrollo de sistemas concurrentes. En este modelo, los objetos

son las unidades de concurrencia y se comunican entre ellos mediante llamadas

aśıncronas a sus métodos. La distribución de las tareas sugiere que el análisis de

coste debe inferir el coste de los diferentes componentes distribuidos por separado.

En esta tesis proponemos un análisis de coste sensible a objetos que, utilizando

los resultados obtenidos mediante un análisis de apunta-a, mantiene el coste de

los diferentes componentes de forma independiente.





BOLETÍN OFICIAL DEL ESTADO
Núm. 253 Jueves 20 de octubre de 2011 Sec. III.   Pág. 109895

III. OTRAS DISPOSICIONES

MINISTERIO DE EDUCACIÓN
16518 Resolución de 6 de octubre de 2011, de la Secretaría General de Universidades, 

por la que se concede la Mención hacia la Excelencia a los programas de 
doctorado de las universidades españolas.

Por Orden EDU/3429/2010, de 28 de diciembre («Boletín Oficial del Estado» de 4 de 
enero de 2011), se hizo pública la convocatoria para la concesión de una Mención hacia 
la Excelencia a los programas de doctorado de las universidades españolas.

Concluido el proceso de evaluación de los estudios de doctorado presentados en 
plazo, la Agencia Nacional de Evaluación de la Calidad y Acreditación (ANECA), de 
conformidad con el artículo 7.6 de la citada Orden ha elaborado un informe definitivo 
individualizado y razonado para cada solicitud. Dichos informes han sido remitidos a las 
universidades solicitantes.

De acuerdo con lo establecido en el artículo 8.3 de la orden de convocatoria, sobre 
criterios de evaluación, han obtenido el informe favorable los programas que han 
conseguido una puntuación igual o superior a 50 puntos en cada uno de los criterios a), 
b), c), d), e) y f) y cuya puntuación global ponderada ha sido igual o superior a 70 puntos.

La Comisión de Selección a la que se refiere el artículo 9 de la Orden de convocatoria, 
ha elaborado la propuesta de concesión de la Mención hacia la Excelencia a los 
programas de doctorado teniendo en cuenta el informe favorable de evaluación de 
ANECA y los criterios aplicados en el proceso de concurrencia de programas por ramas 
de enseñanza y por las disciplinas científicas en las que los programas de doctorado han 
sido encuadrados por ANECA. Esta propuesta se ha trasladado a la Dirección General de 
Política Universitaria, que a su vez ha elevado la propuesta de concesión al Secretario 
General de Universidades

En consecuencia y de conformidad con el artículo 4.2 de la Orden EDU/3429/2010, 
de 28 de diciembre, esta Secretaría General ha resuelto:

Primero.

Conceder la Mención hacia la Excelencia a los programas de doctorado de las 
universidades que se relacionan en el anexo I y publicar en el anexo II los programas que 
habiendo obtenido el informe favorable de ANECA, no han accedido a dicha Mención en 
la fase de concurrencia competitiva a que se refiere el artículo 9.3 de la mencionada 
Orden ministerial.

Los programas de doctorado admitidos a trámite que no figuran relacionados en los 
anexos citados, no han recibido informe favorable por parte de ANECA.

Segundo.

De acuerdo con el Artículo 3 de la convocatoria, el período de validez de la Mención 
será para los cursos académicos 2011-2012, 2012-2013, 2013-2014, y su vigencia 
decaerá en el caso de interrumpirse la oferta del programa durante el período de vigencia 
o por otras causas que puedan dar lugar a un informe de seguimiento que concluya en la 
extinción de la Mención hacia la Excelencia.

La adaptación de los programas de doctorado que han obtenido esta Mención, a los 
procedimientos de verificación previstos por el Real Decreto 99/2011, de 28 de enero, por 
el que se regulan las enseñanzas oficiales de doctorado, no implicará la extinción de la 
Mención, sin perjuicio de otras causas que en su caso pudieran conducir a la misma.
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UNIVERSIDAD REFERENCIA DENOMINACIÓN DEL DOCTORADO OTRAS ENTIDADES 
PARTICIPANTES 

MEE2011-0207 PROGRAMA OFICIAL DE DOCTORADO EN AUTOMÁTICA Y 
ROBÓTICA  

MEE2011-0215 PROGRAMA OFICIAL DE DOCTORADO EN INGENIERÍA DE 
ESTRUCTURAS, CIMENTACIONES Y MATERIALES  

MEE2011-0232 PROGRAMA OFICIAL DE DOCTORADO EN INGENIERÍA 
BIOMÉDICA  

MEE2011-0240 PROGRAMA OFICIAL DE DOCTORADO EN SISTEMAS 
ELECTRÓNICOS  

MEE2011-0242 PROGRAMA OFICIAL DE DOCTORADO EN SOFTWARE Y 
SISTEMAS  

MEE2011-0295 
PROGRAMA OFICIAL DE DOCTORADO EN BIOTECNOLOGÍA Y 
RECURSOS GENÉTICOS DE PLANTAS Y MICROORGANISMOS 
ASOCIADOS 

 

MEE2011-0397 PROGRAMA OFICIAL DE DOCTORADO EN PROYECTOS 
ARQUITECTÓNICOS AVANZADOS  

MEE2011-0398 
PROGRAMA OFICIAL DE DOCTORADO EN PLANIFICACIÓN DE 
PROYECTOS DE DESARROLLO RURAL Y GESTIÓN 
SOSTENIBLE 

 

MEE2011-0624 PROGRAMA OFICIAL DE DOCTORADO EN INGENIERÍA 
ACÚSTICA  

MEE2011-0667 PROGRAMA OFICIAL DE DOCTORADO EN ENERGÍA SOLAR 
FOTOVOLTAICA  

UNIVERSIDAD POLITECNICA 
DE MADRID 

MEE2011-0757 PROGRAMA OFICIAL DE DOCTORADO EN ELECTRÓNICA 
INDUSTRIAL  

MEE2011-0059 PROGRAMA OFICIAL DE DOCTORADO EN CIENCIA, 
TECNOLOGÍA Y GESTIÓN ALIMENTARIA  

MEE2011-0066 PROGRAMA OFICIAL DE DOCTORADO EN INGENIERÍA DEL 
AGUA Y MEDIOAMBIENTAL  

MEE2011-0130 PROGRAMA OFICIAL DE DOCTORADO EN RECURSOS Y 
TECNOLOGÍAS AGRÍCOLAS  

MEE2011-0146 PROGRAMA OFICIAL DE DOCTORADO EN 
TELECOMUNICACIÓN  

MEE2011-0147 PROGRAMA OFICIAL DE DOCTORADO EN INGENIERÍA 
ELECTRÓNICA  

MEE2011-0175 PROGRAMA OFICIAL DE DOCTORADO EN INGENIERÍA Y 
PRODUCCIÓN INDUSTRIAL  

MEE2011-0186 PROGRAMA OFICIAL DE DOCTORADO EN CIENCIA Y 
TECNOLOGÍA DE LA PRODUCCIÓN ANIMAL  

MEE2011-0188 PROGRAMA OFICIAL DE DOCTORADO EN INFORMÁTICA  

MEE2011-0199 PROGRAMA OFICIAL DE DOCTORADO EN INGENIERÍA DE LA 
CONSTRUCCIÓN  

MEE2011-0261 PROGRAMA OFICIAL DE DOCTORADO EN AUTOMÁTICA, 
ROBÓTICA E INFORMÁTICA INDUSTRIAL  

MEE2011-0326 PROGRAMA OFICIAL DE DOCTORADO EN BIOTECNOLOGÍA  

MEE2011-0355 PROGRAMA OFICIAL DE DOCTORADO EN MATEMÁTICAS UNIVERSIDAD DE VALENCIA

UNIVERSIDAD POLITECNICA 
DE VALENCIA 

MEE2011-0468 PROGRAMA OFICIAL DE DOCTORADO EN SISTEMAS 
PROPULSIVOS EN MEDIOS DE TRANSPORTE  

MEE2011-0081 
PROGRAMA OFICIAL DE DOCTORADO EN TECNOLOGÍAS DE 
LA INFORMACIÓN, LA COMUNICACIÓN Y LOS MEDIOS 
AUDIOVISUALES 

 

MEE2011-0323 PROGRAMA OFICIAL DE DOCTORADO EN BIOMEDICINA  

MEE2011-0366 PROGRAMA OFICIAL DE DOCTORADO EN ECONOMÍA, 
FINANZAS Y EMPRESA  

MEE2011-0380 PROGRAMA OFICIAL DE DOCTORADO EN COMUNICACIÓN 
LIGÜÍSTICA Y MEDIACIÓN MULTILINGÜE  

MEE2011-0395 PROGRAMA OFICIAL DE DOCTORADO EN HISTORIA  

MEE2011-0506 PROGRAMA OFICIAL DE DOCTORADO EN HUMANIDADES  

MEE2011-0510 PROGRAMA OFICIAL DE DOCTORADO EN DERECHO  

UNIVERSIDAD POMPEU 
FABRA 

MEE2011-0544 PROGRAMA OFICIAL DE DOCTORADO EN CIENCIAS 
POLÍTICAS Y SOCIALES  

UNIVERSIDAD PONTIFICIA 
DE COMILLAS MEE2011-0200 PROGRAMA OFICIAL DE DOCTORADO EN ENERGÍA 

ELÉCTRICA  

MEE2011-0168 PROGRAMA OFICIAL DE DOCTORADO EN TECNOLOGÍAS DE 
LAS COMUNICACIONES  UNIVERSIDAD PUBLICA DE 

NAVARRA 
MEE2011-0195 PROGRAMA OFICIAL DE DOCTORADO EN BIOTECNOLOGÍA  
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7.A.3. Otros t́ıtulos

Master Oficial en Tecnoloǵıas de la Información (7.A.3)

T́ıtulo Máster en Tecnoloǵıas de la Información

Certificación Académica

268









Diploma de Estudios Avanzados: Doctorado en Software, Sistemas
Informáticos e Ingenieŕıa de Software (7.A.3)

272





7.A.4. Becas y ayudas

Becario Universidad Politécnica de Madrid: 01/01/2002 - 30/06/2002
(7.A.4)

Credencial de becario 01/01/2002 - 30/06/2002

Credencial de becario 30/06/2002 - 31/12/2003

Credencial de becario 01/01/2003 - 31/07/2003

274









Ayuda Personal Técnico de Apoyo en Universidad Politécnica de Madrid
(7.A.4)

Tareas realizadas para Universidad Politécnica de Madrid

Contrato de Trabajo para Universidad Politécnica de Madrid

Listado concesión (http://www.idi.mineco.gob.es/stfls/MICINN/Ayudas/PN_2008_
2011/LIA_RRHH/FICHERO/Fichero%20MICINN-PTA/MICINN-%20PTA-09%20Convocatoria%

202009/Anexo.pdf)

Evaluación convocatoria

278
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MINISTERIO 
DE CIENCIA
E INNOVACIÓN 

ANEXO 

SUBVENCIONES DEL PROGRAMA TÉCNICOS DE APOYO CONCEDIDAS POR RESOLUCIÓN DE 30/12/2009

13 / 17

Organismo Nif Partida 
Presupuestaria

Referencia Nombre y Apellidos Total

UNIVERSIDAD DEL PAIS VASCO

UNIVERSIDAD DEL PAIS VASCO

UNIVERSIDAD DEL PAIS VASCO

UNIVERSIDAD MIGUEL HERNANDEZ DE
ELCHE

UNIVERSIDAD PABLO DE OLAVIDE, DE SEVILLA

UNIVERSIDAD POLITÉCNICA DE CARTAGENA

UNIVERSIDAD POLITÉCNICA DE CARTAGENA

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE MADRID

UNIVERSIDAD POLITECNICA DE VALENCIA

UNIVERSIDAD POLITECNICA DE VALENCIA

UNIVERSIDAD POLITECNICA DE VALENCIA

Q4818001B

Q4818001B

Q4818001B

Q5350015C

Q9150016E

Q8050013E

Q8050013E

Q2818015F

Q2818015F

Q2818015F

Q2818015F

Q2818015F

Q2818015F

Q2818015F

Q2818015F

Q2818015F

Q4618002B

Q4618002B

Q4618002B

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

21-05-463B-750

PTA2009-2317-I

PTA2009-2476-I

PTA2009-2527-I

PTA2009-2443-P

PTA2009-2197-P

PTA2009-2536-E

PTA2009-2870-P

PTA2009-1729-P

PTA2009-1803-I

PTA2009-1853-I

PTA2009-2130-P

PTA2009-2210-P

PTA2009-2363-P

PTA2009-2400-I

PTA2009-2641-P

PTA2009-2679-P

PTA2009-1734-P

PTA2009-1824-P

PTA2009-2437-T

Miguel Angel Alfonso Sánchez

Miren Arantza Alejo Vaquero

Fátima Pastor Ruiz

Elisabetta Caspani 

Jose Antonio Santos Naharro

Mario Rosique Blasco

José Gabriel Martínez Gil

Juan Antonio Porro González

Javier García Pacios

Raúl Alcázar Valdaracete

José Javier Solvas Morcillo

MIGUEL ANGEL MORA PLAZA

Guillermo Román Díez

Cristian Martinez Portas

David Sanz Domínguez

John Wilmar Castro Llanos

Enric Sayas Montañana

Ion Pérez Baena

Jose Vicente Ros Lis

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 16.380,00

 18.900,00

 16.380,00

 18.900,00

 18.900,00

 16.380,00

 18.900,00

 16.380,00

 18.900,00

 12.600,00

 12.600,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 16.380,00

 18.900,00

 16.380,00

 18.900,00

 18.900,00

 16.380,00

 18.900,00

 16.380,00

 18.900,00

 12.600,00

 12.600,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 16.380,00

 18.900,00

 16.380,00

 18.900,00

 18.900,00

 16.380,00

 18.900,00

 16.380,00

 18.900,00

 12.600,00

 12.600,00

 18.900,00

 18.900,00

 18.900,00

 18.900,00

 56.700,00

 56.700,00

 56.700,00

 56.700,00

 49.140,00

 56.700,00

 49.140,00

 56.700,00

 56.700,00

 49.140,00

 56.700,00

 81.900,00

 94.500,00

 37.800,00

 37.800,00

 56.700,00

 56.700,00

 56.700,00

 56.700,00

2010 2011 2012 2013 2014Titulación

SUPERIOR

SUPERIOR

SUPERIOR

SUPERIOR

MEDIO

SUPERIOR

MEDIO

SUPERIOR

SUPERIOR

MEDIO

SUPERIOR

MEDIO

SUPERIOR

FP II

FP II

SUPERIOR

SUPERIOR

SUPERIOR

SUPERIOR

Modalidad

Infraestructuras

Infraestructuras

Infraestructuras

Proyectos

Proyectos

Empresas

Proyectos

Proyectos

Infraestructuras

Infraestructuras

Proyectos

Proyectos

Proyectos

Infraestructuras

Proyectos

Proyectos

Proyectos

Proyectos

Transferencia No
Otri

Duración

3

3

3

3

3

3

3

3

3

3

3

5

5

3

3

3

3

3

3

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 16.380,00

 18.900,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00

 16.380,00

 18.900,00

 0,00

 0,00

 0,00

 0,00

 0,00

 0,00
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PTA2009-2363-PReferencia: Nº Identificación web: Fecha Evaluación: 16/07/2009

Ciencias de la Computación y Tecnología InformáticaArea:

UNIVERSIDAD POLITECNICA DE MADRIDEntidad: Tipo Entidad:

Título Proyecto: -

Investigador: Guillermo Román Díez Grado:

Informe de Evaluación

CRITERIOS DE EVALUACIÓN "Evaluación ANEP 2009":

1  Adecuación del técnico para el desarrollo de las tareas a realizar

2  Idoneidad de la memoria de la actividad a realizar

3  Considera idónea la concesión de la ayuda.

Se considera que el perfil del candidato es idóneo para las tareas a desarrollar en el proyecto.
CUMPLIMIENTO DE CRITERIOS/NOTA

CUMPLIMIENTO DE CRITERIOS/NOTA

CUMPLIMIENTO DE CRITERIOS/NOTA

20

80

SI

CALIFICACIÓN GLOBAL DE LA EVALUACIÓN: 100,00

PROGRAMA PERSONAL TÉCNICO 

Convocatoria 2009



7.A.5. Premios

7.A.6. Otros méritos asociados a la formación académica predoctoral
y doctoral

7.A.7. Otros méritos asociados a la calidad de la formación académica
postdoctoral

7.B. Otros méritos asociados a la formación académica

284



8 Experiencia en gestión y adminis-
tración educativa, cient́ıfica, tecnológi-
ca y otros méritos

8.A. Desempeño de cargos unipersonales de responsabili-
dad

8.B. Desempeño de puestos en el entorno educativo, cient́ıfi-
co o tecnológico dentro de la administración general
del estado o de las comunidades autónomas durante
al menos un año

8.B.1. Cargos administración general o CC.AA

8.C. Otros méritos relacionados con la experiencia en ges-
tión y administración

Miembro de la Junta de Escuela E.T.S. de Ingenieros en Informática (8.C.0)

Web oficial de listado de miembros de la Junta de Escuela E.T.S. de Ingenieros en In-
formática

https://www.fi.upm.es/?pagina=33

Proclamación definitiva como Miembro de la Junta de Escuela

285

https://www.fi.upm.es/?pagina=33
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