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ABSTRACT
This paper describes LLVM (Low Level Virtual Machine),
a compiler framework designed to support transparent, life-
tong program analysis and transformation for arbitrary pro-
grams, by providing high-level information to compiler
transformations at compile-time, link-time, run-time, and in
idle time between runs. LLVM defines a common, low-level
code representation in Static Single Assignment (SSA) form.
with several novel features: a simple, language-independent
type-system that exposes the primitives commonly used to
implement high-level language features; an instruction for
d address arithmetic; and a simple mechanism that can
be used to implement the exception handling features of
high-level languages (and setjap/longjap in C) uniformly
and efficiently. The LLVM compiler framework and code
ether provide a combination of key capa-
portant for practical, lifelong analysis and
transformation of prog: To our knowledge, no existing
compilation approach provides all these capabilities. We de-
seribe the design of the LLVM representation and compiler
framework, and evaluate the design in three ways: (a) the
size and effectiveness of the representation, including the
type information it provides; (b) compiler performance for
several interprocedural problems; and (c) illustrative exam-
ples of the benefits LLVM provides for several challenging
compiler problems.

mizations performed at link-time (to preserve the benefits of
separate compilation), machine-dependent optimizations at
install time on cach system, dynamic optimization at run-
time, and profile-guided optimization between runs (“idle
time”) using profile information collected from the end-user.

Program optimization is not the only use for lifelong anal-
ysis and transformation. Other applications of static anak-
ysis are fundamentally interprocedural, and are therefore

most convenient to perform at link-time (examples include
static debugging, static leak detection [24], and memory

0)). analyses

and transformations are being developed to enforce program
safety, but must be done at software installation time or
load-time [19]. Allowing lifelon reoptimization of the pro-

gram gives architects the power to evolve processors m

exposed interfaces in more flexible ways [11, 20], while al-
lowing legacy applications to run well on new systems.

This paper presents LLVM — Low-Level Virtual Ma-
e — a compiler framework that aims to make lifelong
program analysis and transformation available for arbitrary
software, and in a manner that is transparent to program-
mers. LLVM achieves this through two parts: (a) a code rep-
resentation with several novel features that serves as a com-
mon representation for analysis, transformation, and code
distribution; and (b) a compiler design that exploits this
representation to provide a combination of capabilities that
is not available in any previous compilation approach we
know of.
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Artifact evaluation: a definition...

Artifact evaluation (AE) is the process of verifying that the artifacts
released alongside a research paper (source code, datasets, scripts,
configuration, etc.) Faithfully correspond to the paper’s description,
and that they can be used to reproduce (or at least substantiate) the

core paper claims, experimental setup, and reported results.
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Artifact evaluation: goals

Increase thrust of published research (artifact “badges”)
Ensure artifacts are available & easily accessible
Facilitate reproducibility of key findings

Enable reusability & extensibility
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Artifact evaluation: badges (Systems)

Artifact Available: publicly & permanently available

Artifact Functional: documented, exercisable, and includes validation

Result Reproduced: re-obtained by using, in part, author-provided artifacts
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Prepare a self-contained artifact w/ persistent hosting
Write clear guidelines (appendix and/or README)
Provide a minimal, simple experiment as “running example”

Engage with reviewers to improve the artifact
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The role of reviewers

Evaluate the artifact, but also audit paper-code alignment
Start early, engage with the authors
Follow the Chairs’ guidelines and provided badge checklist

Write a thorough, detailed, and respectful review
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C1: Short preparation & review windows
C2: Persistent artifact availability
C3: Specialized hardware requirements

C4: Environment setup, configuration, and installation friction
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Abstract

Artifact Evaluation (“AE”) is now an accepted practice in the sys-
tems community. However, AE processes are inconsistent across
venues and even across different editions of the same venue. AE
processes regularly encounter the same problems across venues
and years. Based on our collective experience in chairing various
and heterogeneous AE committees for five consecutive editions of
EuroSys, a large systems conference, we present the challenges we
believe most pressing. We propose concrete steps to address these
challenges in future AEs, serving as guidelines for future chairs

and AE committees.

overarching goal of these considerations is scaling up AE prac-
tices to increase their long-term impact. This mindset sparked the
creation of various initiatives in CS research, such as the ACM
Emerging Interest Group for Reproducibility and Replicability [11],
the SIGSOFT Artifact Evaluation Working Group [24], the ACM
SIGMOD ARI [13], and various other AE processes [23, 25].

AE is the conceptually simple process of checking whether the
artifacts published alongside a paper, such as code and data, corre-
spond to what the paper describes. In practice, this leads to many
questions and challenges. The very first AE process we are aware
of, at ESEC/FSE 2011 [2], awarded a badge to papers that passed an
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Sysintellignce: -- contact Bo ( bastoica@illinois.edu)
-- drop by @ https://github.com/sys-intelligence/
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