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“Programmers spend more time navigating the code
than working with it”

‘-‘



Y. Lee, N. Chen, R. Johnson
“Drag-and-drop refactoring: intuitive and
efficient program transformation” ICSE 2013

~

he current support for refactoring
is unintuitive and inefficient.” g

ﬂ:vs are forced to open 4 \

multiple windows (tabs). —_
The IDE becomes a
crowded workspace.

\_

D. Roethlisberger, O. Nierstrasz, S. Ducasse
“Autumn leaves: Curing the window plague in IDEs” WCRE 2009

/

esearchers proposed various
approaches to better support
browsing through software. g

J. Singer, R. Elves, and M. Storey M. Kersten, G. C. Murphy
“Navtracks: supporting navigation in “Mylar: a degree-of-interest model for
software maintenance” ICSM 2005 IDEs” AOSD 2005
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To what extent does Pharo
support the navigation?

& /

N

Navigating source code

with the Phar{?) IDE
\

4 N

How, when, why do
developers use Pharo to
navigate the system?

- /
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records all the Pharo interactions
he developer is programming.

\
DFlow

A Platform to Profile Developers

L\

~

ables retrospective analyses through a
eb-based software visualization platform.

/




DFlow-Pharo: An Extension to the Pharo IDE

'] DFlow.image e

x -0 DFlow Sessions Browser
» Random test session [S: 2 | M: 48 | W: 11]

» Improve the export to also serialize windows [S: 2 | M: 746 | W: 36]
> Improve the export to serialize events related to windows [S: 2 | M: 524 | W: 22]
> Test new and existing windows [S: 1 | M: 0 | W: 3]

» Doing something to remove the bug of windows events growing randomly when accessing-com|
~» Attaching metrics to the DFSession (to create the inspector later on) [S: 3 |M: 1075 | W: 117]
~» Trying to build an inspector for DFSession that shows metrics [S: 2 | M: 842 | W: 54)

————— Manager —
@ ConfigurationOfXM* Dm?nudn:me —— — Browser

Start Pause Resume  Stop

@ DebuggerActions as yet unciassired
@ DebuggerExtension =~ DFClassSpy

@ DebuggerModel DFMethodSpy

@ Deprecated20 DFKeywordMetho

@ DevFlow-Announce DFUnaryMethods)

@ DevFlow-Core DFPackageSpy

@ DevFlow-Profilers DFProfilersSuite x - o DFStartSessionWindow>>#checkDescriptionAndType v
@ DevFlow-Ul DFSpyProfiler SULPIELdiCucY 4 DFChooseTypes* — all — cancelaction  *
gr~ e ¥ DFProfilerkevi® ¢ Devflow-Announc DFMergeSessior  accessing cancelBtn

Groups Hierarchy O Class slcConments DFKeywordMethodSpy >>#beforeRun:with ¥ ¢ Devflow-Core DFMiniManagerV  actions cancelBtn:

@ DevFlow-Profilers . o .
beforeRun: methodName with: listOfArguments in: receiver & DevFlow-Ul DFSessionsBrow initialize-release checkDescription
’ - DFStartSessionV descriptionLbl
DFMethodcCall ¢ DevFlow-Utils DFPharoMenu descriptionLbl:
| 0FNe ol = ODynamux-Core ; descriotionT
,L T le mix-Tests-C. DFSessuams:pecu !pt?on xt
“Wrapping the current method call in a DFMethodCall object” 3-.5 Absti OEm! ergencyEvaluas C(lmROS?P'i‘:Od‘-" descriptionTxt:
aDFMethodCall := (Smalltalk at self originalMethodSignature F “ " ~ E
asDFlowMethodCallClassSymbol ) - Groq)s l-ierarchy O Class siComment OFStartSessionWindow >>#checkDesci
Fm checkDescriptionAndType '
n
G FNJ “Check if both session name and type are initialized, if so start the session
ta n a r O O S 0 ol F:ﬁ otherwise prompt error!"
";“°mé F Fan el sessionName size =0
if [ self i ! ' ' ']
Spli’emtjo ¢ AN ifTrue: [ self sessionName; 'Session without name' ]
;?;:, F” self typeDrop selectedindex = 1
String FADJ ifTrue: [ self sessionType: ‘No type selected'. ). 149 |
mo F 'vvr-vwvw' v

@Workspace — Transcript T DFlow Session. JDFlow ~DFStartSessio.. @Workspa e vTest Runner -bDFKe






Timing information

Entities




Inspection

. Editing
o




~
Timestamp and

duration.

Timing information

J




~
...the user

interacted with

Entities

J




How do we profile the developer?

Custom-made
Profilers

Code
Instrumentation

A. Bergel, Banados, Robbes, Rothlisberger
“SPY: A Flexible Code Profiling Framework”
Computer Languages, Systems and Structures 2012



T
-

B

P L

—

s
- ~ Lot -
g e 2 2
- »
- - AL _LL J
- S
) N
- \" L A
O - Q,
- g -
-
it RS 1Tt v
Qo G ™ °
o
. S o
= 4=\ 3
B u W o o Wy - .'o-.\
Y
o\
>
3 3 l‘. DR
2 \ ‘. 2
r g
:
/

” .

"

7

13"_4 .v_.d. ,

N, s

T RS s

R
g

o
01
-




Visualizing the Workflow of Developers

Roberto Minelli and

Michele Lanza

REVEAL @ Faculty of Informatics University of Lugano, Switzerland

Ipropriately Support the navigation,

oresent an approach to visualize the activities of developers
the IDE, F

i

"programmers spend more
working with j» [1], which

DFLow is composed of DFLow-Pmno, an extension to
the PHARO? Smalltalk IDE, and DFLow-Weg, 4 web-based
visualization platform, 1gure 1 illustrates DFLow-Pyagro (next
10 standard Puago windows (1)), featun‘ng a session manager
(2) and a session browser (3).




single editing

~

All navigation events and one

/

A debugging session...







~

‘Green navigation stacks

(browsing the APl of a class) [
S e




/7

Back edges increase
the cognitive weight
\of a session.

/







e Understand and
characterize
WAVl Y I T * Use DFlow data in a

run-time context to

* [dentify development enhance the IDE
workflow bottlenecks

in terms of IDE usage




% | DFlow-demo.image <|

= -0 DFlow 2 x - O DFlow Sessions Browser .
Start  Pause Resume Stop » Random test session [S: 2 | M: 48 | W: 11]
» Improve the export to also serialize windows [S: 2 | M: 746 | W: 36)
- » Improve the export to seriaize events related to windows [S: 2 | M: 524 | W: 22]

» Test new and existing windows [S: 1 | M: 0 | W: 3]
» Doing something to remove the bug of windows events growing randomly when accessing-comj
» Attaching metrics to the DFSession (to create the inspector later on) [S: 3 | M: 1075 | W: 117])
l . » Trying to build an inspector for DFSession that shows metrics [S: 2 | M: 842 | W: 54)
» Comprehending how to create meta-model for Moose [S: 2 | M: 769 | W: 20]
% = o Cl-Loader - " dd also WindowActivated and Windowtabelled to the profiled annount
Je bug fix on duplication of events [S: 1 |M: 1 | W: 4)
©Most Viewed Classes vy for DevFlow-Moose [S: 3 | M: 2339 | W: 81]
©Last Modified Classes
OWork

Packages Hierarchy OClass side  Comments '~ -lo7y Navioator v
Object subclass: #NameOfSubclass

instanceVariableNames: "

classVariableNames: *

poolDictionaries: "

category: "Cl-Loader’

@Workspace TIDFlow — DFlow Sessions Browser »ClLoader
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Start

DFlow

Pause Resume

Stop

ﬂdding a DFlow group
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& Work
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¢ Most Viewed Classes
" || @Last Modified Classes




x -0 ZeroDivide v
TextMorphForEditView(TextMorph) handleEdit:
PluggableTextMorph handleEdit:
PluggableTextMorph dolt
[..] in SmalltalkEditor class buildSmalitalkEditorKeymappingsOn:
BlockClosure cull:
BlockClosure cull:cull:
BlockClosure cull:cull:cull:
KMCategoryTarget completeMatch:buffer:
Y i VAAY svaomo e natiful avonlatabMateh Toadbarffar.

Proceed Restart Into Over Through Full Stack Run to Here Where Create
do: [ :morph | morph dolt ).

(aBuilder shortcut: #inspectit)
category: #SmalltalkEditor
default: $i command mac | $i ctrl win | $i ctrl unix
do: [ :morph | morph inspectit ].

(aBuilder shortcut: #implementorsOfit)
category: #SmalltalkEditor
default: $m command mac | $m ctrl win | $m ctrl unix
do: [ :morph | morph implementorsOfit ].

(aBuilder shortcut: #sendersOfit)
category: #SmalltalkEditor
default: $n command mac | $n ctrl win | $n ctrl unix

R L N L e P T T T |

self thisContext [:morph | morph dolt] in SmalltalkEditor

all inst vars stack top class>>buildSmalltalkEditorKeymappingsO
superclass all temp vars -

methodDict aBuilder

format morph

layout

immbmom ma\Tnwinbal o~

Into Over Through




x - O ZeroDivide ¥
TextMorphForEditView(TextMorph)  handleEdit: I n to
PluggableTextMorph handleEdit:
PluggableTextMorph dolt
[..] in SmalltalkEditor class buildSmalitalkEditorKeymappingsOn:
BlockClosure cull:
BlockClosure cull:cull:
BlockClosure cull:cull:cull:
KMCategoryTarget completeMatch:buffer:
Y am VARV snaomo o natiful avonlatabMateh Toadbarffar.

Proceed Restart Into Over Through Full Stack Run to Here Where Create
do: [ :morph | morph dolt ).

(aBuilder shortcut: #inspectit)
category: #SmalltalkEditor
default: $i command mac | $i ctrl win | $i ctrl unix
do: [ :morph | morph inspectit ].

(aBuilder shortcut: #implementorsOfit)
category: #SmalltalkEditor
default: $m command mac | $m ctrl win | $m ctrl unix
do: [ :morph | morph implementorsOfit ].

(aBuilder shortcut: #sendersOfit)
category: #SmalltalkEditor
default: $n command mac | $n ctrl win | $n ctrl unix

R L L e S P T L T S

self thisContext [:morph | morph dolt] in SmalltalkEditor

all inst vars stack top class>>buildSmalltalkEditorKeymappingsO
superclass all temp vars -

methodDict aBuilder

format morph

layout

s mbmom ma\Tnwinbal o

Into Over Through




x - 0 ZeroDivide =
TextMorphForEditView(TextMorph) handleEdit: ‘. I n to
Pluggable TextMorph handleEdit: |
PluggableTextMorph dolt
[..] in SmalltalkEditor class buildSmalitalkEditorKeymappingsOn: |
BlockClosure cull:

BlockClosure cull:cull: O
BlockClosure cull:cull:cull: Ve r
KMCategoryTarget completeMatch:buffer: |
Y am VAAY oo mabtiful" avonlatablMateh Tabasffar. )

Proceed Restart Into Over Through Full Stack Run to Here Where Create
do: [ :morph | morph dolt ).

(aBuilder shortcut: #inspectit)
category: #SmalltalkEditor
default: $i command mac | $i ctrl win | $i ctrl unix
do: [ :morph | morph inspectit ].

(aBuilder shortcut: #implementorsOfit)
category: #SmalltalkEditor
default: $m command mac | $m ctrl win | $m ctrl unix
do: [ :morph | morph implementorsOfit ].

(aBuilder shortcut: #sendersOfit)
category: #SmalltalkEditor
default: $n command mac | $n ctrl win | $n ctrl unix

R L L e S P T L T S

self thisContext [:zmorph | morph dolt] in SmalltalkEditor

all inst vars stack top class>>buildSmalltalkEditorKeymappingsO
superclass all temp vars -

methodDict aBuilder

format morph

layout

immbmom ma\Tnwinbal o~

Into Over Through




x = 0O ZeroDivide v
‘TextMorphForEditView(TextMorph)  handleEdit: g I n to
PluggableTextMorph handleEdit:

PluggableTextMorph dolt
[.] in SmalltalkEditor class buildSmalltalkEditorKeymappingsOn:

BlockClosure cull:

BlockClosure cull:cull: O
BlockClosure cull:cull:cull: Ve r
KMCategoryTarget completeMatch:buffer: |
1 am VARV v natiful avanlatablMateh Toadbasffar. )

Proceed Restart Into Over Through Full Stack Run to Here Where Create
do: [ :morph | morph dolt ). Ove r'

(aBuilder shortcut: #inspectit)
category: #SmalltalkEditor
default: $i command mac | $i ctrl win | $i ctrl unix
do: [ :morph | morph inspectit ].

(aBuilder shortcut: #implementorsOfit)
category: #SmalltalkEditor
default: $m command mac | $m ctrl win | $m ctrl unix
do: [ :morph | morph implementorsOfit ].

(aBuilder shortcut: #sendersOfit)
category: #SmalltalkEditor
default: $n command mac | $n ctrl win | $n ctrl unix

R L L e S P T L T S

self thisContext [:morph | morph dolt] in SmalltalkEditor

all inst vars stack top class>>buildSmalltalkEditorKeymappingsO
superclass all temp vars -

methodDict aBuilder

format morph

layout

immbmom ma\Tnwinbal o~

Into Over Through




x -0 ZeroDivide v
TextMorphForEditView(TextMorph)  handleEdit: g I n to
PluggableTextMorph handleEdit:

PluggableTextMorph dolt
[.] in SmalltalkEditor class buildSmalltalkEditorKeymappingsOn:

BlockClosure cull:

BlockClosure cull:cull: O
BlockClosure cull:cull:cull: Ve r
KMCategoryTarget completeMatch:buffer: |
Y am VAAY oo nabtiful" avoanlatablMateh Toadbasffar. )

Proceed Restart Into Over Through Full Stack Run to Here Where Create

do: [ :morph | morph dolt ). Ove r

(aBuilder shortcut: #inspectit)
category: #SmalltalkEditor
default: $i command mac | $i ctrl win | $i ctrl unix

do: [ :morph | morph inspectit ]. I n to

(aBuilder shortcut: #implementorsOfit)
category: #SmalltalkEditor
default: $m command mac | $m ctrl win | $m ctrl unix
do: [ :morph | morph implementorsOfit ].

(aBuilder shortcut: #sendersOfit)
category: #SmalltalkEditor
default: $n command mac | $n ctrl win | $n ctrl unix

R L L e S P T L T S

self thisContext [:morph | morph dolt] in SmalltalkEditor

all inst vars stack top class>>buildSmalltalkEditorKeymappingsO
superclass all temp vars -

methodDict aBuilder

format morph

layout

immbmom ma\Tnwinbal o~

Into Over Through




x -0 ZeroDivide v
TextMorphForEditView(TextMorph)  handleEdit Into
PluggableTextMorph handleEdit:

PluggableTextMorph dolt
[.] in SmalltalkEditor class buildSmalltalkEditorKeymappingsOn:

BlockClosure cull:

BlockClosure cull:cull: O
BlockClosure cull:cull:cull: Ve r
KMCategoryTarget completeMatch:buffer: |
i VARV oo natiful avanlatablMateh Toadasffar. J

Proceed Restart Into Over Through Full Stack Run to Here Where Create

do: [ :morph | morph dolt ). Ove r

(aBuilder shortcut: #inspectit)
category: #SmalltalkEditor
default: $i command mac | $i ctrl win | $i ctrl unix

do: [ :morph | morph inspectit ]. I n to

(aBuilder shortcut: #implementorsOfit)
category: #SmalltalkEditor
default: $m command mac | $m ctrl win | $m ctrl unix

do: [ :morph | morph implementorsOfit ]. I n to

(aBuilder shortcut: #sendersOfit)
category: #SmalltalkEditor
default: $n command mac | $n ctrl win | $n ctrl unix

R L L e S P T L T S

self thisContext [:morph | morph dolt] in SmalltalkEditor

all inst vars stack top class>>buildSmalltalkEditorKeymappingsO
superclass all temp vars -

methodDict aBuilder

format morph

layout

immbmom ma\Tnwinbal o~

Into Over Through




x - 0O ZeroDivide N
‘TextMorphForEditView(TextMorph) handleEdit: I nto
PluggableTextMorph handleEdit:
PluggableTextMorph dolt
[.] in SmalltalkEditor class buildSmalltalkEditorKeymappingsOn:
BlockClosure cull:
BlockClosure cull:cull: O
BlockClosure cull:cull:cull: Ve r
KMCategoryTarget completeMatch:buffer:
. i VAAV snaomo nabtiful avoanlatalMateh Toadarffar.
Proceed Restart Into Over Through Full Stack Run to Here Where Create
do: [ :morph | morph dolt ]. O
x - O a PluggableTextMorp - ver
(aBuilder shortcut: #inspectit) ISQ'f 3
default: $i command mac | $i ctrl win all inst vars 2)uggabe o S
do: [ :morph | morph inspectit ]. bounds I nto
: owner
(aBuilder shortcut: #implementorsOfit) b h
category: #SmalltalkEditor submorpns

default: $m command mac | $m ctrl w | fullBounds

do: [ :morph | morph implementorsOfl | color I nto
(aBuilder shortcut: #sendersOflt) extensmr_\
category: #SmalltalkEditor borderWidth
default: $n command mac | $n ctrl wii ‘ _L,_i n S eCt
self Editor p
all inst vars appingsO
superclass
methodDict
format
layout

Into Over Through
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*-0 ZeraDivide .
TextMorphf orE tView( TextMorph) handebat
Pugpable TextMarph handeEat
Pugoable TextMeor ph doit
1) = SmalitakEdtor
SockOosure ol
BockOomre culcule
BockClosure cull culouit
EMCategory Target completeMatchbuffer
B0 MR D e LU B S R I
Proceed Revtant o Owver Through Full Stack Run to Here Where
dox [ morph | morph aolt |
(abudder shortout finspectit
category: SSmalitakEctor
I default & command mac | % cirl wan | % ctrl unix
oo [ morph | morph inspectit |
(aBudder shartaut MurplemantorsOny
category: #SmalltakEdtor
default §m command mac | Sm cirl win | §n oyl umix
o [ morph | morpd implesnentorsOnit |
(aBudder shortout sendersOng
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R —  Oftow-demaimige =

= -0 DFlow 2 x - O DFlow Sessions Browser .
Start  Pause Resume Stop » Random test session [S: 2 | M: 48 | W: 11]
! » Improve the export to also serialize windows [S: 2 | M: 746 | W: 36]
- » Improve the export to seriaize events related to windows [S: 2 | M: 524 | W: 22]

» Test new and existing windows [S: 1 | M: 0 | W: 3]
» Doing something to remove the bug of windows events growing randomly when accessing-comj
» Attaching metrics to the DFSession (to create the inspector later on) [S: 3 | M: 1075 | W: 117])
l l » Trying to build an inspector for DFSession that shows metrics [S: 2 | M: 842 | W: 54)
» Comprehending how to create meta-model for Moose [S: 2 | M: 769 | W: 20]
- Y ydd also WindowActivated and Windowtabelled to the profiled announc

L= Cl-Loader " Je bug fix on duplication of events [S: 1| M: 1| W: 4]
©Most Viewed Classes vy for DevFlow-Moose [S: 3 | M: 2339 | W: 81]
©Last Modified Classes

OWork

dding live visualizations

e
Packages Hierarchy OClass side  Comments '~ -lo7y Navioator : HITHIIED
Object subclass: #NameOfSubclass 1 - )
instanceVariableNames: " T TH 17
classVariableNames: P g N I O N e OO
poolDictionaries: o e o O 8 D D N 5 O

category: ‘Cl-Loader"

.........

) - . . |
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@Workspace TIDFlow — DFlow Sessions Browser »ClLoader
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To what extent does Pharo
support the navigation?

N\

Navigating source code

with the Phar{® IDE
\

How, when, why do
developers use Pharo to
navigate the system?

* Understand and

characterize

VT I Nl * Use DFlow data in a
run-time context to

* [dentify development enhance the IDE
workflow bottlenecks

in terms of IDE usage




Y

/

i

Y

Any other idea”? =

Talk to me (or drop me an email)

X roberto.minelli@usi.ch
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3P robertominelli



