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e Debuggers are hard to build
e Debuggers are hard to understand and to use

e Lots of tools from research work aim at solving a
specific problem
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We want to give you tools to build your
own debugging tools!



e Why building your own debugging tools?
o You need tools for your day-to-day problems
o You need the right level of abstraction

o You need to adapt the level of abstraction to the
debugging context



e Sindarin
o An APl to interact with the Pharo debugger and to
build custom debugging tools

e Applications of Sindarin

I 1) Scriptable debugger

B ) Power Assert
3) Customization of the debugger
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With Sindarin, developers have an alternative
way to interact with their debugger: scripting it 7
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1) Manually step (a lot) through the rocks to find the gold

Class Method
SindarinDemo_GoldDigger rock6
SindarinDemo_GoldDigger rock5
SindarinDemo_GoldDigger rock4
SindarinDemo_GoldDigger rock3
SindarinDemo_GoldDigger rock2
SindarinDemo_GoldDigger rockl
x A = 3 G H = Q >

Into Over Through Runto Restart Return Full stack Where is? Proceed

rock6

"Relevant point for the bug you are tracking"
self gold.




1) Manually step (a lot) through the rocks to find the gold

2) After restarting the execution, we would like to get back to the gold

Class

UndefinedObject

SindarinDemo_GoldDigger
SindarinDemo_GoldDigger

Method
rock
start
Dolt

¥ A w» 3 G
Into Over Through Runto Restart Return Fullstack

rock
self halt.
self rockl
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1) Manually step (a lot) through the rocks to find the gold

2) After restarting the execution, we would like to get back to the gold

3) Instead of repeatedly clicking debugger buttons, you can write a
Sindarin script to get you back to the gold in an instant

A = S @ H = @ p

Over Through Runto Restart Return Full stackWhere is? Proceed Unsync

x — 0O Inspector on a SindarinDebugger

a SindarinDebugger
Raw Meta

Variable Value

© self a SindarinDebugger

"a SindarinDebugger"
self step: 3; stepOver: 2; step: 3.




sender receiver
Contexts
step stepOver temporaries
Stepping method arguments
proceed skip
AST
node
messageReceiver
Select
setBreakpoint Helpers TIESRIEREEE
assignmentValue
Breakpoints assignmentVariableName

remove
whenHit:

And More...
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ctx := self context.
[ self context == ctx ] whileTrue: [ self stepOver ].

[ self receiver isKindOf: Array ] whileTrue: [ self step ].
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[self node isMessage and:

[ (self messageSelector = #signal:) and:
[ Exception allSubclasses includes: self
messageReceiver ]]]
whileFalse: [ self step ].
self skip.




Like #assert: , but records intermediate results, and can
replay faulty executions

Demo
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testPowerAsserterReplayerExample
| divisorsOfSixty |
divisorsOfSixty := { 6. 1.2, :3.°4. 5. 6. 10: 12. 15, 20. 30. 60 }.
PowerAsserter new assert: [ (60 / (divisorsOfSixty at: divisorsOfSixty size atRandom)) isInteger]

When assertion fails

x =0 PowerAssert Visualisation

[ (60 / (divisorsOfSixty at: divisorsOfSixty size atRandom)) isinteger]

Eval Order AST Node Value

RBLiteralvalueNode(60) 60
RBTemporaryNode(divisorsOfSixty) #(0123456101215203060)
RBTemporaryNode(divisorsOfSixty) #0123456101215203060)
RBMessageNode(divisorsOfSixty size) 13
RBMessageNode(divisorsOfSixty size atRandom)

RBMessageNode((divisorsOfSixty at: divisorsOfSixty size atRandom))

RBMessageNode((60 / (divisorsOfSixty at: divisorsOfSixty size atRandom)))

RBReturnNode(” (ZeroDivide dividend: self) signal)

RBReturnNode(* (ZeroDivide dividend: self) signal)

RBMessageNode((60 / (divisorsOfSixty at: divisorsOfSixty size atRandom)) isinteger) false

W o -~ O U AW N -

—
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Replay

Replay faulty execution




x - 0O PowerAssert Replayer v

[ (60 / (divisorsOfSixty at: divisorsOfSixty size atRandom)) isinteger ] in PowerAsserterExamples>>testPowerA
[ self value. Processor terminateActive ] in BlockClosure>>newProcess

Into Over Over (Replay) Restart Inspect Scriptable Debugger
testPowerAsserterReplayerExample_clean
| divisorsOfSixty |
divisorsOfSixty:={0. 1.2.3.4.5.6. 10. 12. 15.20. 30.60 }.

PowerAsserter new assert: [ (60 / (divisorsOfSixty at: divisorsOfSixty size atRandom)) isInteger]
Value Stack

Inspect Self

Replay value:
#(01234561012 152030 60)
:?o 123456101215203060) Va'ia:';lf Vlf::“e
Over (Replay) #(0123456101215203060)

Raw  Breakpoints = Meta

x - 0O PowerAssert Replayer -

[ (60 / (divisorsOfSixty at: divisorsOfSixty size atRandom)) isinteger ] in PowerAsserterExamples>>testPowerA
[ self value. Processor terminateActive ] in BlockClosure>>newProcess

Into Over | Over (Replay) Restart Inspect Scriptable Debugger Inspect Self
testPowerAsserterReplayerExample_clean
| divisorsOfSixty |
divisorsOfSixty :={ 0. 1.2.3.4.5.6. 10. 12. 15.20. 30. 60 }.

PowerAsserter new assert: [ (60 / (divisorsOfSixty at: divisorsOfSixty size atRandom)) isinteger]
Value Stack

Replay value:
#0123456101215203060)
60

Variable Value
#f0123456101215203060)

Raw  Breakpoints Meta

Z self 0




Sindarin Script performing the recording:

dbg := SindarinDebugger debug: aBlock.
evaluationData := OrderedCollection new.
blockNode := dbg context closure sourceNode.

[dbg currentNode == blockNode] whileFalse: [
node := dbg currentNode.
dbg stepOver.

evaluationData add: {node. dbg context top}.

[

A

evaluationData.
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e Step until a temporary variable with a given name is
assigned a new value

e Step until the current context returns

e Record all messages being sent to a given object
during an execution

e Step two similar (but not exactly identical)
executions until they diverge

And Move... 2



Application 3: Customization of the Debugger

Halt Byteco

SSSSS oceed (% Res * Thro

OpalCompiler ~ evaluate

RubSmalltalkeditor evaluate:andDo:

RubSmalltalkEditor highlightEvaluateAndDo:

wse
—
V—-Ul vvvvv
thisContext UndefinedObject>>Dolt
YOU
DEBUGGER USER INTERFACE EXECUTION YOU

WANT TO DEBUG
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Customization of the Debugger

Demo
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Customization of the Debugger

x -0 a SindarinDebugSession -
Class [ lod_ Context A
UndefinedObject ‘ s UndefinedObject>>Dolt
UndefinedObject ‘ o~ OpalCompiler>>evaluate
OpalCompiler | New CIM 1ate NG i~ RubSmalltalkEditor»evaluate:an(v
X 2 > I3 G 5 =12 »| + |-
Into  Over Through Runto Restart Retum Fullstack Whereis?-Proceed | New Cmd Rem Cmd
halt e = >
"This is the typical message to use for inserting breakpoints x -0 Create Sindarin Command v
during debugging." C d '
<debuggerCompleteToSender> ommand name:
Halt now r=
f'\dyCmd
Icon:
abstract
Command script:
dbg stepOver
x -0 a SindarinDebugSession v
Class v N S Context o
UndefinedObject ’ = /'*"-\_» UndefinedObject>>Dolt X Cancel ¥ Create
UndefinedObject ! """-»,.\” OpalCompiler>>evaluate
OpalCompiler ! Mthnd/c‘ A\"‘ﬂu,lgfr_nalltalkEditor»evaluate:an: ¥
¥ 2 > 3 G O = g—n_ + —[a)
Into  Over Through Runto Restart Retum Fullstack Whereis? Proced  New(i-famCme d
halt &
"This is the typical message to use for inserting breakpoints
during debugging.
<debuggerCompleteToSender>
Halt nov4 r= 24




e Debugger recording the operations you perform and
offering them to you as a Sindarin script later

e Sindarin API offering Object-Centric Debugging
operations, like #haltOnCall, #haltOnWrite...

o \Wishes? Come talk to us!
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2UGGER USER EXECUTION

TERFACE YOU WANT TO
DEBUG
Spec2 Debugger with Sindarin
https://qgithub.com/dupriezt/Spec2Debugger
. Metacello new
Get it baseline: 'Spec2Debugger';
on repository: 'github://dupriezt/Spec2Debugger’;
Github! Load.

Just Sindarin (no-Ul)
https://qgithub.com/dupriezt/ScriptableDebugger

Metacello new
baseline: 'Sindarin';
repository: 'github://dupriezt/ScriptableDebugger';
load.
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