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IDEs

Visual Studio

Breakpoint X X X X X X X X X
Tracepoint X X X X X X X
Object Breakpoint X X X X X X
Function Breakpoint X X X X
Data Breakpoint X X X
Data Breakpoint C++ X X X

Visual Studio Code

Breakpoint X X X X X X X X
Logpoint X X X X X X X X
Conditional breakpoint X X X X X X
Inline breakpoint X X X X X X X X X
Function breakpoint X X X X
Data breakpoint X X X

IntelliJ

Line breakpoint X X X X X X X X
Breakpoint X X X X X X X X
Method breakpoint X X X X X
Field Watchpoint X X X X X
Exception breakpoint X X X X
Object Breakpoint X X X X X

PyCharm

Breakpoint X X X X X X X X
Line breakpoint X X X X X X X X
Exception breakpoint X X X X
Breakpoint log X X X X X
Breakpoint stack trace X X X X X

PhpStorm

Breakpoint X X X X X X X X
Line breakpoint X X X X X X X X
Method breakpoint X X X X X
Exception breakpoint X X X X
Breakpoint log X X X X X
Breakpoint stack trace X X X X X

Eclipse

Breakpoint X X X X X X X X X
Line breakpoint X X X X X X X X X
Class breakpoint X X X X
Exception breakpoint X X X X
Method breakpoint X X X X X X X X
Watchpoint X X X X X X X X
Tracepoint X X X X

NetBeans

Breakpoint X X X X X X X
Line breakpoint X X X X X X X
Field breakpoint X X X X X X X X X X
Class breakpoint X X X X
Exception breakpoint X X X X X X X X
Method breakpoint X X X X X X X X
Variable breakpoint X X X X X X
Thread breakpoint X X X
Logging breakpoint X X X X

Xcode

Breakpoint X X X X X
Event breakpoint X X X X
Exception breakpoint X X X X
Symbolic Breakpoint X X X X
Method breakpoint X X X X
Test failure breakpoint X X X

Android Studio
Breakpoint X X X
Exception breakpoint X X X X
Watchpoint X X X X X

Articles Sindarin: A Versatile Scripting API for the Pharo DebuggerA1 Breakpoint X X X

Analysis and exploration for new generation debuggersA2

Breakpoint X X X
Conditional breakpoint X X X X X
Expression Watchpoint X X X
Transition Watchpoint X X X
Watchpoint X X

Debugging with Control-flow BreakpointsA3
Static breakpoint X X X
Dynamic breakpoint X X X

Efficient Data Breakpoints A4
Breakpoint X X X X X X
Data breakpoint X X X

How to Do a Million Watchpoints: Efficient Debugging Using Dynamic InstrumentationA5
Data breakpoint X X X X
Watchpoint X X X X

On the Dichotomy of Debugging Behavior Among ProgrammersA6

Line breakpoint X
Method breakpoint X
Data Access breakpoint X
Class breakpoint X
Tracepoint X
Exception breakpoint X
Field breakpoint X
Conditional breakpoint X

Poor Man's Watchpoints A7
Watchpoint X X X
Data breakpoint X X X
Conditional watchpoint X X X X

Swarm Debugging: the Collective Intelligence on Interactive DebuggingA8

Breakpoint X X X
Watchpoint X X X X X
Static breakpoint X X X
Dynamic breakpoint X X X X X X

Towards E!cient Object-Centric Debugging with Declarative BreakpointsA9

Conditional breakpoint X X X X X
Dynamic breakpoint X X X
Stateful breakpoint X
Temporal breakpoint X
Declarative breakpoint X X X X X X X

Visualizing sequences of debugging sessions using Swarm DebuggingA10 Breakpoint X X X

Behave or Be Watched: Debugging with Behavioral WatchpointsA11
Data breakpoint X X X X X X
Behavioral Watchpoint X X X X X X

Transition Watchpoints: Teaching Old Debuggers New TricksA12
Watchpoint X X X X X X
Expression-transition watchpoint X X X X

Query-Based Debugging A13

Breakpoint X X X
Conditional breakpoint X X X X X
Data breakpoint X X X X
Conditional Data breakpoint X X X X

A software debugging glossaryA14

Static breakpoint X X X
Code Breakpoint X X X
Dynamic breakpoint X X X X
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Articles

A software debugging glossaryA14

Conditional breakpoint X X X X
Data breakpoint X X X

Explicit Modelling of Statechart Simulation EnvironmentsA15 Breakpoint X X X X
An Algorithm for Finding the Causal Distributed BreakpointA16 Breakpoint X X X

Debugging with Reverse WatchpointA17

Dynamic breakpoint X X X X X
Conditional breakpoint X X X X X
Reverse Watchpoint X X X
Watchpoint X X X

Temporal Meta-Programming: Treating Time as a Spatial DimensionA18

Hardware breakpoint X X X X
Breakpoint X X X
Software breakpoint X X X
Reverse Expression Watchpoint X X X

Concurrent Breakpoints A19 Concurrent breakpoint X X X

PEARD: A Prototype Environment for Active Rule DebuggingA20
Breakpoint X X X
Conditional breakpoint X X X X X
Selective breakpoint X X X X X

Distributed debugging for mobile networksA21 Message breakpoint X X X X X

Re-inforced Stealth BreakpointsA22

Hardware breakpoint X X X X
Data breakpoint X
Software breakpoint X
Code breakpoint X X X

Improved Abstractions and Turnaround Time for FPGA Design Validation and DebugA23
Conditional breakpoint X X X X X
Dynamic breakpoint X X X X X

Reverb: Speculative Debugging for Web ApplicationsA24
Breakpoint X X X
Watchpoint X X X

Debugging Concurrent ProgramsA25

Breakpoint X X X
Exception breakpoint X X X X
Variable breakpoint X X X X
Conditional breakpoint X X X X X

Systematic Debugging of Parallel Programs in DIWIDE Based on Collective Breakpoints and MacrostepsA26
Collective breakpoint X X X X
Meta-breakpoint X X X X

Asking and Answering Questions about the Causes ofSoftware BehaviorA27 Breakpoint X X X
A New Framework for Debugging Globally Optimized CodeA28 Breakpoint X X X

BigDebug: Debugging Primitives for Interactive Big Data Processing in SparkA29
Watchpoint X X X X
Simulated breakpoint X X X X

BigDebug: Interactive Debugger for Big Data Analytics in Apache SparkA30
Watchpoint X X X X
Simulated breakpoint X X X X

Debugging measurement systems using a domain-specific modeling languageA31
Breakpoint X X X
Source breakpoint X X X X X X
Data breakpoint X X X X

AVEKSHA: A Hardware-Software Approach for Non-intrusive Tracing and Profiling of Wireless Embedded Systems ∗A32
Breakpoint X X X
Watchpoint X X X

RESTORING SEMANTIC CONTEXT A DOMAIN-AWARE DEBUGGERA33 Breakpoint X X X

Debuggers and Logging FrameworksA34
Code breakpoint X X X
Watchpoint X X X X X
Data breakpoint X X X X X

VeDebug: Regression Debugging Tool for JavaA35 Breakpoint X X X

ECOOP ’99 – Object-Oriented Programming - Dynamic Query-Based DebuggingA36
Data breakpoint X X X X X
Conditional breakpoint X X X X

Debugging at Full Speed A37
Line breakpoint X X X
Conditional line breakpoint X X X X X
Local variable watchpoint X X X

Systematic macrostep debugging of message passing parallel programsA38
Breakpoint X X X
Message breakpoint X X X

Demonstration of Interactive Runtime Debugging of Distributed Dataflows in TexeraA39
Conditional breakpoint X X X X
Exception breakpoint X X X X

Visual Tracing for the Eclipse Java DebuggerA40
Breakpoint X X X
Conditional breakpoint X X X X X X
Tracepoint X X X X

Theseus: Understanding Asynchronous CodeA41 Pseudo-Breakpoint X X X X

Amber: A Debuggable Dataflow System Based on the Actor ModelA42
Breakpoint X X X
Conditional breakpoint X X X X X
Simulated Breakpoint X

Replay Debugging of Real-Time Systems Using Time MachinesA43 Data breakpoint X X
REME-D: a Reflective Epidemic Message-Oriented Debugger for Ambient-Oriented ApplicationsA44 Message breakpoint X X X X

Ladybird: Debugging Support in the SequencerA45
Source Breakpoint X X X X X X
Data breakpoint X X X X

Efficient Debugging Primitives for MultiprocessorsA46 Scan-points X X X

Using Hardware Features for Increased Debugging TransparencyA47
Software breakpoint X X X
Hardware breakpoint X X X X

BPGen: An Automated Breakpoint Generator for DebuggingA48
Breakpoint X X X
Conditional breakpoint X X X X X

Principled Approach towards Debugging Communicating Event-LoopsA49 Message breakpoint X X X X

How Do Developers Toggle Breakpoints?A50

Static breakpoint X X X
Breakpoint X X X
Dynamic breakpoint X X X X X X
Conditional breakpoint X X X X X X
Watchpoint X X X X X

Practical Data Breakpoints: Design and ImplementationA51
Control breakpoint X
Data breakpoint X X X

A Debugger for a Meta-IV-like Meta-languageA52 Breakpoint X X X X X X
A Pointcut Language for Setting Advanced BreakpointsA53 Breakpoint X X X

Distributed Breakpoint Detection in Message-Passing ProgramsA54
Unconditional breakpoint X X X
Conditional breakpoint X X X X X

Fast Data Breakpoints A55
Data breakpoint X X X X
Conditional Data breakpoint X X X X X

Handling Partial Failures in Mobile Ad hoc Network Applications: From Programming Language Design to Tool SupportA56

Breakpoint X X X
Message breakpoint X X X X
Symbol breakpoint X X X X X X
Method Message breakpoint X X X X X X
Message conditional breakpoint X X X X X X

Debugging Tools A57
Breakpoint X X X X X X
Variable breakpoint X X X X X X

Using Round-Robin Tracepoints to Debug Multithreaded HLS Circuits on FPGAsA58 Tracepoint X X X X
Hardware-assisted software event tracingA59 Tracepoint X X X X
Declarative Tracepoints: A Programmable and Application Independent Debugging System for Wireless Sensor NetworksA60 Declarative tracepoint X X X X
Dynamically Instrumenting the QEMU Emulator for Linux Process Trace Generation with the GDB DebuggerA61 Tracepoint X X X X
Kivati: Fast Detection and Prevention of Atomicity ViolationsA62 Watchpoint X X X
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Articles

Lightweight Memory TracingA63 Watchpoint X X X X
Debugging Distributed Shared Memory ApplicationsA64 Watchpoint X X X

Debugging with Dynamic Temporal AssertionsA65
Conditional breakpoint X X X X X
Watchpoint X X

Minerva: Distributed Tracing and Debugging in Wireless Sensor NetworksA66
Watchpoint X X X
Data breakpoint X X X

Revisiting the ARM Debug Facility for OS Kernel SecurityA67 Watchpoint X X

GDB team. GDB and Reverse Debugging.A68
Breakpoint X X X
Watchpoint X X X X X

Questionnaire
Response 35

Line breakpoint X X X
Watchpoint X X X X X
Method breakpoint X X X X X

Response 36 Line breakpoint X X X

Response 53
Breakpoint X X X
Debugger breakpoint X X X
Conditional breakpoint X X X X X

Response 55
Breakpoint X X X
Conditional breakpoint X X X X X

Response 56
Breakpoint X X X
Line breakpoint X X X

Response 64
Line breakpoint X X X
Watchpoint X X X X X X X X
Debugger breakpoint X X X

Response 66 Breakpoint X X X

Response 68

Line breakpoint X X X
Breakpoint X X X
Method breakpoint X X X X X
Debugger breakpoint X X X
Watchpoint X X X X X X X X
Conditional breakpoint X X X X X

Response 71 Breakpoint X X X

Response 72
Breakpoint X X X
Line breakpoint X X X
Conditional breakpoint X X X X X

Response 74

Line breakpoint X X X
Conditional breakpoint X X X X X
Code breakpoint X X X
Field watchpoint X X X X X X
Watchpoint X X X X X

Response 77
Line breakpoint X X X
Conditional breakpoint X X X X X

Response 82 Breakpoint X X X
Response 86 Line breakpoint X X X

Response 87
Breakpoint X X X
Conditional breakpoint X X X X X
Watchpoint X X X X X

Response 89

Breakpoint X X X
Event breakpoint X X X
Exception breakpoint X X X X
Conditional breakpoint X X X X X

Response 99
Line breakpoint X X X
Variable breakpoint X X X X X X

Response 102
Line breakpoint X X X
Conditional breakpoint X X X X X
Method breakpoint X X X X X

Response 104
Watchpoint X X X X X X X X
Event breakpoint X X X
Line breakpoint X X X

Response 105

Statement breakpoint X X X
Code breakpoint X X X
Lambda breakpoint X X X X
Watchpoint X X X X X X X X
Field watchpoint X X X X X
Logpoint X X X X
Exception breakpoint X X X X
Data breakpoint X X X
Conditional breakpoint X X X X X

Response 111

Code breakpoint
Line breakpoint X X X
Dynamic breakpoint X X X X
Static breakpoint X X X
Exception breakpoint X X X X
Shared breakpoint X X X X X X

Response 115
Breakpoint X X X
Line breakpoint X X X

Response 116
Conditional breakpoint X X X X X
Breakpoint X X X
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