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— Abstract

Support for Record Replayer (RR) introduces a
non-negligible amount of performance overhead,
which limits its applicability. Two main sources of
such overhead in state-of-the-art RR systems are:
multi-threading, and I/O bound workloads. To ad-
dress the former, we introduce Relaxed Total Order
(RTO), an online-computable weakening of total
order that preserves the cross-thread constraints
needed for replay while avoiding unnecessary seri-
alization. RTO is compatible with Multi-Version
eXecution (MVX), enabling online deterministic

replay without pre-processing the recording log or
heavyweight coordination. To address the latter, we
combine RR with Multi-Version eXecution (MVX)
to eliminate RR’s poor performance on I/O-bound
workloads. Our hybrid design uses a follower vari-
ant to absorb the overhead needed for logging and
I/0, keeping the user-facing leader off the critical
path. The artifact contains the source code of our
prototype, software used to evaluate the techniques’
performance, and scripts to automate and summar-
ize the results.
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1 Scope

The artifact is a VM image designed to replicate experiments run for the paper. A replication
package is present in java-mvx/artifact/ecoop-replication. The readme on the desktop

contains instructions on how to run it and analyze the data.

The table below relates the

experiment directories within the replication package to the research questions they answer from

the paper and which tables the data appears in.

The artifact replicates data for all research questions except RQ)5 as it deals with the perform-

ance of a different system.
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Question Replication Directories Tables

RQ1 : What is the performance improvement when using RTO for RR? record, replay-and-vc-strategies | Tables 1, 2a, and 2b
RQ2 : Does MVX benefit from RTO mvx Table 3

RQ3 : How much memory does RT'O save in recordings? record Table 4

RQ4 : What synchronization strategy works best for the vector clock? replay-and-vc-strategies Table 5

RQ5 : Do RR systems suffer from poor performance on 10 bound workloads? | hybrid-recorder/dd Table 6

RQ6 : Does Hybrid MVX/RR speedup recording IO heavy programs? hybrid-recorder/jdd Table 6

RQ7 : Does Hybrid MVX/RR penalize common workloads? hybrid-recorder/dacapo Table 7

2 Content

The artifact is a VM image. Inside of the VM are:

Content Location in VM

Source code for JMvX and our RTO and a hybrid recorder additions | java-mvx/src

Bach and Chopin versions of the Dacapo Benchmark suite java-mvx/artifact/software

Java dd benchmark java-mvx/artifact/software
Precompiled and pre-instrumented versions of all benchmarks java-mvx/artifact/software

Build and instrumentation scripts java-mvx/artifact/scripts
Experiment replication scripts java-mvx/artifact/ecoop-replication
Data we gathered for the paper java-mvx/data

All software included in the VM are open source.

3 Getting the artifact

The artifact endorsed by the Artifact Evaluation Committee is available free of charge on the
Dagstuhl Research Online Publication Server (DROPS).

The artifact is available on Zenodo (https://doi.org/10.5281/zenodo.19643217) [1]. The
VM was created and tested with VirtualBox (https://www.virtualbox.org). Download Virtu-
alBox and import the VM image. The password for the user account is the letter p. A readme file
is located on the desktop of the VM with instructions on how to run the artifact. The readme has
a instructions for the kick-the-tires phase.

4 Tested platforms

The artifact was tested on a 64 bit MacBook Pro with an x86 processor with 8 physical CPU
cores (16 logical). The VM was configured to use 8 CPU cores and 8 GBs of RAM. Setup requires
170GB of space.

5 License

The artifact is available under license Creative Commons Attribution 4.0 International.

6 MD5 sum of the artifact

281524590bc1dff1cd728be00380btbb

7 Size of the artifact

69.1 GB
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