SCARPE: A Technique and Tool

for Selective Capture and Replay
of Program Executions
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Maintenance tasks:

Debugging
~ Regression testing
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Record & Replay: Issues

Our technique

® |s specifically designed to be used on deployed software
(but can also be used in-house)

® Mitigates practicality, safety, and privacy issues through
® novel technical solutions

® careful engineering
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INCALL A
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OUTCALLRET

® Callee’s type

. ) o
INCALL / OUTCALL event Callee’s object ID
® Callee’s signature

® Parameter*®
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Method calls
e [NCALL
e |INCALLRET
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Record: Recorded Events

Method calls
e [NCALL
e |INCALLRET
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Record: Capturing Partial Data

® Recording complete data is impractical
(huge time/space overhead in preliminary studies)
= Record only data that affect the computation

® Scalar values
® Obiject IDs and Types

double getRatio(HugeTree ht) {
[terator it = ht.iterator();
while (it.hasNext()) {
Node n = (Node)it.next(); <I 110, some.package.HugeTree>

double res = n.val;

f (res > 0) x = getRatio(hugeTree) Subsystemn
return res / norm; of interest
Y
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The Tool: SCARPE

Selective CApture and Replay of Program Executions
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Empirical Study

® RQ| (feasibility): Can SCARPE correctly record and
replay different subsets of an application?

® ROQ?2 (efficiency): Can SCARPE record executions
without imposing too much overhead!?
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RQI — Feasibility

(NanoXML)

Experimental protocol

|. For each class C in NanoXML
a. Specify C as the subsystem of interest
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(JABA)

Experimental protocol

|. For each test case T in JABA's test suite
a. RunT

b Measure t|me to run T
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RQ2 — Efficiency

(JABA)

Experimental protocol

|. For each test case T in JABA's test suite
a. RunT

- b. Measure time to run T
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RQ?2 — Efficiency

(JABA)

Results

® Space overhead limited:
° 60 MB for Iargest Iog (~I20M events)
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RQ2 — Efficiency

(JABA)

Results

® Space overhead limited:
® 60 MB for largest log (~120M events)
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RQ2 — Detailed Results
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Related Work

® TJechniques for deterministic debugging (e.g.,
DejaVu [Choi et al. 98])
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Summary and Future Work

Subsystem |

Subsystem 2
Subsystem 3

Further validation 2 Improve performance
(especially w.r.t. performance) (e.g., static/dynamic analysis for selection)
Alternative approaches 4 Investigate Applications

(binary level, JVM level) (we mentioned three, there are more)
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